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Abrasives,     Recent     developments     in     coated. 

Manning    Abrasive    Co 385* 

Acme  Machine  Tool  Co.,  Fully  universal  flat 

turret     lathe     63" 

A'Heam.     F.     M.,     Relation    of    stores    and 

mechanical  departments    (B.  &   L.    E.).--.      834* 

Air  Brake  Association  convention  proceed- 
ings      - 363*,     558* 

Air  brakes    (see  also   Brakes) 

Air  brake  test  lack.  compact    (D.  L.  &  W.).      293* 

Air  compressor  exhaust  disposition  and  util- 
ization.   Locomotive    Lubricator    Co 599 

Air  compressor.  >rechanically  driven  Bun- 
galow type,   Westinghouse  Air  Brake  Co..      601* 

Air  compressor.    Portable    (Southern   Pacific)      658' 

Air     compressors.      Removing,     by      W.      F. 

Zwiehel,    W.    F 340* 

Air  compressor.  Small  direct-connected,  Chi- 
cago  Pneumatic    Tool    Co 390'' 

Air  pumps,  Slow  operating  (Air  Brake  con- 
vention)           560 

Air  reservoirs.  Device  for  testing  superheater 

units  and  (N.  Y..  N.  H.  &  H.) 359* 

Aishton,  R.  H.,  Railroads  are  giving  a  re- 
markable   service     (Div.     V-Mech.)     495* 

Allehoff,     H.      C,      Linseed     oil     substitutes 

(Equipment    Painting    section)     751 

Allman,  Wm.  N..  The  insulation  of  boilers 
and    heated    surfaces     8 

Alumino-Thermic  Corp.,  Developments  in 
welding     1 849 

Aluminum  allov — Duralumin,  Baush  Machine 
Tool    Co ^ 131 

American    Car    &    Foundry    Co.,    Rex    coach 

seats    of    improved   design    603* 

American   Car  Door  Co.,   Car  door  operating 

device      599* 

American    Engineering    Co.,    Mono-rail    hoist 

designed    for  low  head  room    189* 
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Appreciation    for   the,   by   W.    W.    Alter- 

bury     422* 
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rough    handling     753t 

Economy    from    modern    shop    machinery, 

by   S.  W.    Mullinix 476 
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Lock  lifter  for  type  D  coupler,  new.  .  .  .      696* 
Proceedings    1923    convention    407§,    421*      540 
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Report    of    the    Committee    on    Loading 
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Report    of    the    Committee    on    Nomina- 
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Report  of  the  Committee  on  Tank  Cars.      465 
Report  of  the  Committee  on  Wheels....      453* 

Report   of  the    General   Committee 537 

Report  on   brakes  and   brake   equipment.      467 

Report  on   electric  rolling   stock    529 

Report   on   locomotive  and   car   lighting.      471 

Report    on    locomotive    construction 503* 

Report  on  prices  for  labor  and  materials     475 
Report  on   shops  and  engine  terminals..      477* 
Specifications   and   tests    for   materials...      533 

The  work  of  the,   by  W.    B.   Storey 423* 

American       Railway       Engineering       Assn., 

Stresses   in   straight  and   curved   track.  .  . .      270* 
American     Railway     Tool     Foreman's     Assn. 

(see  Tool  Foremen's  Assn.) 
American    Saw     Mill     Machinery    Co.,     Saw 

table  and  hand   jointer    372* 

American    Society    for    Steel    Treating     (see 

Steel    Treaters*    Society) 
American       Society       of      Civil       Engineers, 

Stresses   straight  and  curved   track    270* 

American    Society    of   Mechanical    Engineers, 

Meeting  of  railroad  division    14* 

American  Tool  Works  Co.,  Two  new  develop- 
ments   in    lathes     373* 

Anderson,  P.  D..  Economy  of  balanced  com- 
pound   locomotives     6J 

Anderson,   P.    D.,    Expanding   exhaust   nozzle 

for  locomotives    323* 

Appleton  Electric   Co.,   Heavy  duty  Reelite..      392" 
Apprentice  competition  article,   by   Alfred   H. 

Burnham      677* 
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Sheffield     737* 


Apprentice     competition     article,     by     E.     B. 

Fields . 

Apprentice   competitions. 
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321§.    406§,    55I§.      674§ 
Apprentice  system.  Car  department,  by  H.   L. 
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ARBITRATION    COMMITTEE    DECISIONS 
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senger car  to   permit   safe  operation..      577 
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Arbitration    Committee.    Report    of    the    (Div. 
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Arch    bars.    Form    for    ordering,    by    F.    C. 

Watrous      , 829* 

Argentine     State     Rys.,     Ljungstrom     turbine 

locomotive     for     557 

Argyle     Railway     Supply     Co.,     Simple     and 

rugged  electric   drill    719* 

Armstrong.      Whit  worth      &      Co.,      W.      G., 

Ramsay    turbo-electric    condensing   engine..      746* 
Armstrong,      Whitworth      &      Co..      W.      G.. 

Special    toolholder   for   turning  tires 368* 

Ash      pan      sprinkler      and      cleaner,      Pratte 

Vacuum    Air    Sander    Co 848* 

Ashton     Valve     Co.,     Double    dial     locomotive 

steam    gage     252* 

Atchison,   Topeka   &    Santa   Fe.   New   designs 

of  box   cars    for   the    573* 

Atchison.  Topeka  &  Santa  Fe,  Simple  devices 

and    methods    for    increasing    machine    shop 

production,   by  J.    Robert   Phelps. 242* 

Ateliers     de      Construction      Oerlikon.      Swiss 

portable   electric   tire   beater    777* 

Atkins  &   Co.,    E.    C.    Power   hack   saw  with 

automatically    adjusted    stroke    721* 

Atlantic    Coast    Line,    Safety    suggestions    of 

the      .^ 768 

Atomizer.    \  enturi    type    fuel    oil    burner    or. 

Hauck    Mfg.    Co 60* 

Atterbury,     W.     W..     Appreciation     for     the 
mechanical  department    (Div.   V — Mech.)..      422* 
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Babbitting   crosshead   shoes    (D.    L.    &   W.)  . . .      772* 

Babbitting    crossheads     736t 

Babbitt,     Planer    tool    for    removing,    by    H. 

H.     Henson      850* 

Babcock,  A.  H..  Fuel  consumption  of  oil- 
burning     locomotives     265*,     347* 

Baker.    R  &  L  Co..  Crane  truck  with  power- 

swiveling    attachment     393* 

Baker.    R  &  L   Co..   Elevating-platform  truck 

with    six-fool    lift     64* 

Baker  valve  gear,  Setting,  by  S.  P.  Kennedy     704* 

Baltimore  &  Ohio,  Employee  co-operation  on 
the .' ' 800 

Baltimore  &  Ohio,   Reducing  the  corrosion  in 

steel  cars,  by  J.  .T.  Tatnm    413* 

Bar  bending  machine.  Strongly  made,  Wal- 
lace  Supplies    Mfg.    Co.    723* 

Barometer  and  vacuum  recorder.  New  com- 
bined   Uehling    Instrument    Co 130 

Basford.   G.    M..   As  to  the  locomotive — what 

next  ?      212* 

Baush   Machine  Tool  Co.,  Duralumin— A  new 

aluminum     alloy     131 

Baver  Co.,  Mechanical  soot  blowers  for  sta- 
tionary   boilers     307* 

Bearing,    Advantages    of    the    spherical    type 

roller,    by    H.    E.    Brunner    225* 

Bearing.      Paragon      continuous      roller      side. 

Bury    Railway    Supply    Co 249* 

Bearings  for  pedestal  trucks.  Improved  Staf- 
ford  roller    185* 

Beasley.   S.    F.,    Repairs   and   maintenance   of 

tank  cars    (C.   I.   &   C.  F.  convention) 26 

Beaudry  &   Co..   Combination  hammer  die   for       * 
drawing   tapers     66* 

Bending    rolls.    Direct-conected    motor-driven. 

Cleveland  Punch  &  Shear  Works  Co 373* 

Bentley,   F.   W.,  Jr.,   Heel  wrench  for  jacket 

I)ands      771* 

Bentley,  H.  T..  Shop  management  problems 
of  today    (Div.   V^Mech.)     491 

Bessemer  &  Lake  Erie.  Relation  of  stores  and 

mechanical  departments,  by  F.  M.  A'Hearn     834* 

Bexton.    George.    Cutting    and    reaming   boiler 

tube    sheet    holes     231* 

Bingham  &  Garfield  locomotives.  Arrange- 
ment of  Franklin  automatic  driving  box 
wedges    on    594* 

Birch,  T.  H..  Testing  hose  nipples  and 
couplings  before  mounting  (C^.  M.  & 
St.     P.) 295* 

Hirrisbnro     Steel     Foundry     &     Machine     Co., 

Large  flanging  press   for  boiler  shop    725* 

Blacker    Engineering   Co..    Power   hammer    for 

light    forging    work     724* 

Blacksmiths'    Assn.    convention    proceedings .  -      647* 

Blanchard    Machine    Co..    Automatic    surface 

grinding    machine    185* 

Bohan.  W.  L.  Co-operative  research  in  the 
railroad    field    (Div.    V— Mech.)    535 

Boiler   Makers'   Assn.  convention   proceedings 

. 366*.     565 

Boiler   operating    factors    1395 
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Builer    updating     factors,     Dcteriniiiation    ui". 

by     D.     C.     Hess     177",      239' 

Boiier    repairs,    The    problem   of    552.S 

Boilers   and    heated    surfaces,    The    insulation 

of.    by    \Vm.    X.    Allman    8 

Boilers,   Combustion  chamber    620 

Boiler  sheets  in  the  shop.   Detecting  defective 

(Boiler   Makers'  convention)    365 

Boilers,     Washing     out     locomotive,     by     A. 

Wrench      JOO' 

Boiler   tubes    (see   Tubes) 

Uoiltr    water    circulation,    Loconiuti\c.    by    C. 

A.     Seley     27A 

Bolt    and    rivet    heavier    with    automatic    feed. 

Semi-hut.    National    Machinery   Co 187* 

Bolt      extractor.      An      effective      pneumatic 

(Southern    Pacific)     655' 

Bolts    from    bar    stock.    Making    round    head. 

by  L.   K.  Sillcox   (C.  M.  &  St.  P.) 842* 

Bolts.    Machine-forged   safety  chain    54' 

Bonnev.   H.   G.,   An"  imi)rovcd  grate  lever  and 

shaker   bar    (L.  &   N.    E.)    2/5' 
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Air    Brake    Assn.    proceedings     3,      676 

Car   lighting  and   electricity,   by    Charles 

W.    T.    Stuart     614 

Cast    iron,    American    malleable,    by     H. 

A.    Schwartz    141 

Coal,     coke    and    l)y -products.     Sampling 

and    analysis    of.    United    States    Steel 

Corp 1-tl 

Electrical   handling   of   materials.   Volume 

4,  by   H.   H.    Broughlon    67f. 

Fire  losses — locomotive  sparks,  bv  L.  W. 

\Vallace 676 

Fixtures    for   turning,    boring   and    grind- 
ing, bv  All>ert  A.  Dowd  and  Frank  W. 

Curtis     324 

Cirinding,   Production,   by   F.    B.   Jacobs .  5 

Grinding      wheels,      machines,      methods. 

Norton     Co 77 

International  Ry  Fuel   Assn.  proceedings 

of     the      77,      735 

Laminated  springs,   by  T.   H.    Sanders..      676 
Locomotive    catechism,    by    Robert    Grim- 

shaw     553 

Locomotive     construction.     Handbook     of 

steam,   by   Dr.    Martin   Igel    263 

Machine    construction     and     drawing,     A 

first   course  in,   bv   T.   N.    Naylor   and 

W.     Tattersall      735 

Master     Boiler     Makers'     Assn     proceed- 
ings,   1923     676 

Mechanical       engineers'       handbook.       I>v 

Robert     T.     Kent     676 

Metals     and     their     alloys,     by     Charles 

Vickers    .' 201 

Pig     iron.      Sampling     and     analysis     of, 

I'nited    Stales  Steel    Corp 3 

Railroad    elect  rili  cat  ion    and    the    electric 

locomotive,  by  Arthur  J.   Manson    ....      324 
Screw     machines.     Automatic,     Brown     &    " 

Sharpe    Mfg.    Co 553 

.Steam  power,  bv  C.   F.   Hirshfield  and  T. 

C.    Clbrlcht    40S 

Traveling    Eneineers'    Assn..    Proceedings 

of    the 201 

Welding  Cyclopedia,  by  L.  B.  McKenzie 

.m<l    H.    S.    Card    736 

Booster,  Test   of   M.   &   L.   tender    (Delaware 

Sr    Hudson )     409* 

Muring     attachment      fur     air      motor,      Close 

-luarters    (C.    M.    &    St.    P.)    828* 

lluring  bar   for   lioring    Mallet    hinge  castings, 

by    J.    H.    L'abn    (\.    &    W.)    301* 

liuring  bar  for  cvlind.'r  bushings,  Stationarv. 

Pedrick  Tool   .^    Machine   Co .'.      374* 

Muring   bar    for   reboring    air    cylinders.    Port-  , 

able.    H.    B.    Underwood    &    f^o 391* 

Boring      cross      compound      air      compressor 

cylinders      53* 

Boring   mi'l    (see    Machine   Tools) 

Boring   mill   clamps    774* 

Boring    mill.    Hand    feed    levers    for.    Bullard 

Machine  Tool   Co 371* 

Boring     mill     fixtures ;     Extension     jaws     for 

holding  back  cylinder  head    (A.  T.  &  S.  F.)      242* 

Borsig,   Gas   type   feedwater   heater    749* 

Bo^isert     vertical    die    slotting    machine.    John 

Steptoe    Co 378* 

Boston   &    Maine.    Firing-up   shed    299* 

Boston  &  Maine.  Making  cylinder  cock  valves     718* 
Boston     &     Maine.     Mechanical     gas     cutting 

torch    a    labor-saver    294 

Boston      &      Maine.      Turning     and      rolling 

mounted    crank   pins    841* 

Bowes.    L,    C.    Locomotive   scheduling    at    the 

Silvls    shops    (C.    R.    I.    &    P) 

417*.  579*.  643*,  699,     767* 
Box    tool    for    turning    eccentric    crank    pins 

X.    v.,   N.    H.   &   H.)    303* 

Bovden    Steel    Corp..    Six- wheel   co-ordinating 

truck    285* 

Boye   &:    Enimes    ^[achine    Tool    Co..    Twenty- 

inch  coneless   engine  lathe    59* 

Bradford     Draft    Gear    Co..     Front    end    loco- 
motive   throttle    valve     244* 

Bradford     Draft     Gear     Co.,     High     capacity 

rocker    type    draft    gear     598* 

Bradley   &   Son,    New  motor   drive    for   helve 

hammers      396* 

•  Illustrated  article 


Brake    control.    Universal    and   other    types   of.. 
(Traveling    Engineers'    convention) 685 

Brake     equipment      for     gasoline-driven     rail 

cars.  Air.   Wcstinghouse  Air  Brake  Co....      601" 

Brake.   Uuick-acting  powerful   solenoid,    Wliit- 

ing     Corp 62* 

Brakes     and     brake     equipment.     Report     on 

(Div.     V'— Mech.)     467 

Brake  system:  Charging  freight  trains  and 
use  of  release  position,  by  W.  F.  Peck 
(Air   Brake   Assn.)    55« 

Brazier,    F.    W.,    Founders    of    Master    Car 

Builders'    Assn.    (Div.    V— Mech.) 539 

British  locomotive  practice,  Recent  tendencies 

in,  by  E.  C.   Poultney   9* 

Brooks.   C.    E.,   Canadian    National    Mountain 

type   locomotive    555* 

Brooks.    C.    E.,    Recent    developments   of    the 

motor    coach     626* 

Brown  &   Sharpe  Mfg.   Co.,   High  production 

automatic    milling    machine     247' 

Brown    &    Sharpe    Mfg.    Co.,    Stainless    steel 

rule     310' 

Brubaker   &   Bros.    Co.,    W.    L..    Spiral-fluted 

boiler   staybolt  taj)    384* 

Bruce,  Dawson  &  Co.,  Universal  vise  of  in- 
teresting   design     338* 

Brunner,  H.   E.,  Advantages  of  the  spherical 

type    roller    bearing    225* 

Buckley.  T.  F.,  Frame  Making  and  repairing 

(Blacksmiths'    Assn.)     649" 

Bullard  Machine  Tool  Co.,  Hand   feed  levers 

for   boring  mill    371' 

Bulletin   the    good   ideas    733§ 

Bureau  of  Locomotive  Inspection  report    ....      152' 

Bureau  of  Standards,  Thermal  stresses  in 
steel  car  wheels,  by  George  K.  Burgess 
and    G.    Willard    Quick 221* 

Burgess,  George  K.,  Thermal  stresses  in-  steel 

car   wheels    (Bureau   of   Standards)    221* 

Burnham,  Alfred  H.,  Apprentice  competition 
article     677' 

Bury  Railway  Supply  Co.,  Paragon  con- 
tinuous roller  side  bearing   249* 

Bushing  press.    Motion  work    173" 

Bushings,     F'orged     motion    work     (Michigan 

Central)    • , 184" 

Bushings,  Power  application  of  valve  cham- 
ber          121* 


Cable    reel.    Heavy   duty    extension,    Appleton 

Electric    Co 392* 

Calculating      machine.       Portable      automatic 

model.    Sfonroe  Calculating   Machine   Co...      188* 

Canadian  National  air  pump  washout  ar- 
rangement           768* 

Canadian  National.  Cost  system  of  locomo- 
tive brake  repairs,  by  W.   H.  Clegg 763" 

Canadian  National  Mountain  type  locomotive. 

by    C.    E.   Brooks    ., 555* 

Canadian    National    turntable    equipped    with 

Stafford     roller     bearings      387* 

Canadian    Pacific.     New     steel    car    shop    at 

Angus,   by    H.    R.    Naylor    336* 

Canadian    Pacific    standard    4-6-2    locomotive     803* 

Canadian    Pacific,    Steel    car   construction    on 

the,    by    H.    R.    Naylor    335* 
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Corrosion    in    steel.    Reducing    the,    by    J. 

J.   Tatum    (B.    &   O.)    413* 

Corrosion  of  steel.  Combating 405§ 

Cost    of,    Treated    timber    decreases    ser- 
vice           219 

Electric.    Report   on    (Div.    V-Mech.)     ..     529 

End-sills,   Advantages  of  outside    76§ 

Freight  cars^Are  they  assets  or  liabili- 
ties?  by  C.   B.   Peck 39 

Freight,    Unit    svstem    of    repairing    (N. 

v..    N.    H.    &   H.)    568* 

nent,   Pullman   Co 224,     572* 

Headboards     for     sleeping     cars.     Perma- 

Inspection    (see  Inspection) 

Interchange   rules,    Discussion   of    (C.    I. 
and    C.    F.    Convention)     820 

Interchange,     Recommended    changes     in 
the   Rules  of    451 

Lighting,    Report    on    (Div.    V-Mech)    ..      471 

Lumber  for  passenger,  Italian  State  Rys     220 

Maintenance  at  terminals   (Master  Paint- 
ers'   convention)     6S7 

Orders   placed   in    1922    7S* 

Refrigerator  model.  Tests  on  a,  by  P.  X. 

Rice      351* 

Repairs   (see  Repairs) 

.Seats    (see    Seats) 

Steel    equipment.    Protection    of    (Master 

Painters'    convention)     689* 

Steel,    Scrapping,    bv    means    of  the   car- 
bon arc.   by   E.   H.   Dralle    157* 

Step.    Extension    coach,   John    T 250* 

Truck   (see  Truck) 

Wheels    (see   Wheels) 

Car    Inspectors'    and    Car    Foremen's    Assn. 

convention    26,    168.   793§.      820 

Carry,  E.  F..  Railroad  cars.  Thier  origin  and 

development     (Div.    V-Mech.) 445' 

Carry,  E.  F..  The  Pullman  Company's  con- 
tribution  to   railroad   safety 756 

§  editorial;      t  short,  n  on -illustrated  article  or  note; 


Carry    iron    and    centering    device,    A   swing, 

Tuttle  Railway  Supply  Co 845"* 

Car    department    and    transportation    expenses      261  § 

CARS 

Automobile.  C     M.  \   St     P 97' 

Box,   Height  of   standard    (Mech.    Div.).        25 
Box.    New   designs  of    lA.    1".  &  S.    F....      573* 
Box,    Specif^cation^    for    ,-\,    R.    A.    (Div. 

\'  Mech.)     438 

Box,    The    standard     2§ 

Box.   What  about  the  standard    674§ 

Combination      passenger      and      baggage, 

Pennsylvania    631* 

Construction    on    the     Canadian    Pacific. 

Steel,   by    II.    K.    Naylor    335" 

Construction,    Present    dav   tendencies   in 

by    E.    R.    Viberg    161 

Const  ruction.     Report    ,>f    Committee    on 

Car    (Div.    V-Mech.)     425* 

Design':     Standard  cars  still  a  live  issue 

(Div.    V-Mech.)     794§ 

Equipment    for    Indian    railways,    Stand- 
ard,   by    Fred    Evans     288 

Gasoline.      Light      weight,      for      Hetch- 

Hetchy    railroad     41* 

Gasoline'  motor  cuach   for  the  C.  &   N.W.      694" 
Gasoline    motor   driven    train.    Sykes   Co. 

(Chicago,   Great   Western)    640* 

Gondola.    A    tliscussion    of    the    methods 
used    in   designing   C.    M.   &    St.   P.,  by 

by    Wendel    J.    .Meyer    100* 

Gondola.  Comments  on  designing,  by   H. 

J.    Coventry    4% 

Gondola  design.  The  St.   Paul,  by   L.  K. 

Sillcox     20 1 1 

Gondola,  with  four-wheel  trucks,   100-ton, 

Pressed    Steel    Car    Co 23* 

Hoppers  for  the  Nickel  Plate,  Composite.     753* 
Motor  car  ami  trailer,  Four-Wheel  Drive 

Auto    Co 596' 

Motor     coach.     Recent     <levelopmcnts    of 

the.   by    C.    E.    Brooks    626* 

Motor,   Suber   Diesel-electric   rail    (Prus- 
sian and  Saxon   Rys.)    209* 

Motor     train     for     Mississipi)i     Central, 
Two-car       (Four    Wheel     Drive    Auto 

Co.)      830* 

Passenger,   Dc  luxe,    for  Tientsin-Pukow 

Ry.    (China)     217* 

Passenger:       Suburban    car    featured    by 

low   unit   weight    (C.    R.   I.   &   P.)    637* 

Sleeping,      All-steel,      for      International 

Sleeping   Car  Co 35* 

Tai.k  car  specifications   (Div.  V— Mech.)     279 
Tank,   Report  of  the  Committee  on    (Div. 

V— Mech -. .      465 

Cars,  railroad.  Their  origin  and  development, 

by  E.  F.   Carry   (Div.  V— Mech.) 445* 

Cars,    responsibility    for    damage    to    cars.,..      200§ 

Cars,  waiting  to  go 140§ 

Carter,  C.  W..  Hammers  for  testing  staybolts     174* 
Case,  R,  C,  Influence  of  copper  on  corrosion 

of    steel     408t 

Cements,  Tests  of  corrosion-proof,  Robert  M. 

Lucas    Co 782 

Centering   device,    A    swing   carry    iron    and. 

Tuttle    Railway    Supply    Co 845* 

Centering    machine.    Reclaimed   axle    (C.    M. 

&    St.    P.) 828* 

Centers    for   shoes  and   wedges.   Locating,   by 

T.   E.    Paradise    769* 

Center    sill    analysis.    Comment    on    C.    M.    & 
^  St.  P.  method  of,  by  Wendel  J.   Meyer   ..      6131 
Center  sill  on  impact  stress.  Effect  of  length 

of.  by  Wendel  J.  Meyer   264t 

Chambersburg  Engineering  Corp..  Hydro- 
pneumatic    convertible    wheel    press    368* 

Chambersburg     Engineering     Co.,     Mounting 

and    demounting   car   wheel    press    127* 

Chambersburg  Engineering  Co.,  Single  frame 

guided    ram    steam    hammer    592* 

Chart    for  determining  relative   value  of  coal 

and    fuel   oil.   by   W.    F.    Schaphorst    624* 

Chesapeake  &  Ohio.  Machining  valve  and  cy- 
linder  lackinp.   by    E.    A.    Murray 297* 

Chesterfield    Metal   Co.,   New   development    in 

in    cutting    metal    845* 

Chicago    &    North    Western,    Gasoline    motor 

coach    for   the    694* 

Chicago.  Burlington  &  Quincy.  New  locomo- 
tive   shop    at    Denver,    by    A.    H.    Ostberg 

( Div.    V~Mech.)     485* 

Chicago  Eye  Shield  Co..  Wide  vision  straight 

^  lens    goggles     392* 

l^hicago,    (5reat    Western,    Powerful    gasoline 

motor   driven    train    640* 

Chicago,    Milwaukee    &    St.    Paul,    automobile 

cars    97* 

Chicago.    Milwaukee   &    St.    Paul.    Economics 

of    water    treatment,    by    C.    H.    Kovl     ....      278 
Chicago.    Milwaukee    &    St.    Paul    gondola.   A 
discussion   of   the   methods   used    in  design- 
ing,   by    Wendel    J.    Meyer    100* 

Chicago.   Milwaukee   &   St.    Paul   gondola  car 

design,    by    L.    K.    Sillcox    20U 

Chicago,    Milwaukee    &    St.    Paul    method    of 

cemcr  sil!  stress  analvsis.  bv  L.  K.  Sillcox     553t 
Chicago,     Milwaukee    &     St.     Paul.     Efficient 
tools  used  at    Milwaukee  car  shops,  by   C. 

Petran    S27* 

Chicago,  Milwaukee  &  St.  Paul,  Making 
round  head  bolts  from  bar  stock,  bv  L.  K. 
Sillcox     '. 842* 

t  communication. 


(iE.\l-:R.\L     IXUF.X      (Cuntinued) 


Cliicago.  Milivaiiket-  &  Si  I\iul  mi.iIi.k1  ..l 
center  sill  aiiaKsi^,  I  .unni.  tit  ..ii.  I.\ 
Wciuiell      1.      Meyer      I'H 

t'hicago.    .Mi'hvauke.     i\    St      I'alll,     I'evtiiie    ll..~e 

nipples   ail. I    eutipliuys   hrt.ue    imiiiniiii:^,    l.\ 

T.     H      llneh  .        -       -"'^" 

Chicato     I'licuiiiatic     IVii.!     (  ..  .     Sniill    .lutit 

e    niitil.-'l    .iir    .    tii|in--..i  J''U' 

fliieago.  Kiiek  i-laii.!  \  I'a.ita.  i  .....niiulin- 
selle.lullllJ  al  the  Sih  is  ^ll,.,|is.  In  1.  (" 
Hiiues.     II      K      N.. lulls,, 1,    an.l    l,      K      .Saii.i 

-1  ,.ir        ,  -  41.      ir'i'.  (,-1 1'.   I."".    Tf.r  • 

I'iiicaLH..     Kt.ek     Islan.l     >S     I'aiila.     I  ,,„■  jlii.,tr,  e 

sla.p    sche,lule       1111,5 

Cliieai;!,.   Ni.ck    Nlaii.l   i    Pa,  it  .;.   Sul.uil.aii  e.ii 

feature.l    ii\     Kiw    unit    Htr.hl     liiT' 

riiief     lllterchail>;e    (  .ir     lii.;eet,.r~'     an, I     Car 

Ki.renieirs  Assn.      (see   (  .ii    Ins],,,  :,,i  s'   ami 

{  ar    i'f.reinen's    Asvn.i 
Clii-.,l,altie   ■r...,l  C,  .    Kire   Aiiimi    lualnient   ,.t 

lllgh.spee,!    steel  -'-'n 

("lltick     an.l     ni.in.ln-l      1,.,      .enteiin.;     iii,.ti..ii 

\v(,rk    l,iishiiiL;v     s  V 

("■illick    tiii.l     t,,|,ls     f,,i     i:nlti,,a     laKe     .mil     e> - 

linilet    paekiir..   rities    (f    A   (I  l         ."W 

Chttrcllill     M.irlnne     ■!■.„, I     C,  .     1  li,,ll.le-S|,lli.lle 

\ertical    lu.le    eiiialim;    iii.iclline       7.sf 

(  Inivrhill      Macliim       T,,,,!     I',.,     ( Hiiallli'^     e.ir 

wlleel      l„,r,-s       ,  J  i.s;- 

Clinrclnll    M.i.hine   T.ii,!    li..    Iiilernal  grinder 

llniiill'ill     Maihiiie     I'llI'i  ,,  ,    It,  in.    liv    '/I.  in 

l.lain     grin, lei     in    a     Helgi.in    ear    shop     ..  Jti,' 

I  hiutliiU     Maehii,.-    r...,l    In,    \'eilieal    spimlle 

la, litis    link    .in,!    Ii,,le    gun, lei        -Mr" 

I    ir,  lilt, all     l'„  II    ,,l     r,,  .     'I',,e     ,\I  istii      railial 

, lulling      iiiailiini  K4l.' 

Iiiieinnali     laeel  i  le.il     Tunl    T,..     li.ill    hearing 

haiul     gliieieis     an.l     .lulls      isr 

I  iia  iiii,.,l  1     riaiitr    (  ,,  ,     \eu     three  wav    iipeii 

si.le     1,1,111.1       ^<I4■ 

(  inrinn.iti       I'l.iner       ( '.,  .       (  liieilsi.le       i,laliei 

.i,laptt',l     f,.i     i.iilii,.i,l     sli,,p     work     ss" 

tin,  11111. iti    riatiei    t  ,,  ,    l',.\veiftil    7J  in.    upeii 

si.le    I  k.i  er nm" 

(■iiieinn.iti    Sli.t].er   fi,  .   .\    sliaiier  with  sever. il 

iini,[iie    features      ...         S4  i' 

(■lani],s.     Boring     null        774- 

(  larl.    (  I,  ,    r-issiiie    letainiiig-    valves    596 

*  iegg.     W       11       tost     s\slein     of     locomotive 

I, rake    iei,airs     I  I  ■.inaili.ili     .\ational)     71. ,i" 

Clevelanil    I'lineh   &    Slie.ir   Works   Co.,   Direct- 

colilleete.l    niotoi- ,lii\  en    lielltiillg    rolls     ....       }7.^' 
("levelanii    Twist    Drill    (  ...    .N'evv    ilevclopineilt 

in     ilrill     making      2''"' 

(  loiist-r     (ieorge    I,..    Three-cylinder    locotno- 

ti^es    on   the    Rea.liiiu    7y.st 

{  i.le,     l-raneis    .1..     Dl.itnary     Si" 

(  olemaii.   I.    (1.,  A.lvantages  of  Diesel  electric 

locomotives    92 

College    gi.nlii.ttes.    Broa.ler    training    nee.led 

f,,i.  1,\    1'..   B.    Mel, Is    icompetition  article).      797* 
College   men   in    i.iilioad   shops,   bv    Sidney    H. 

Pratt     7''i,t 

romliiiiatioii  \'entilalor  Co.,  Harrison  venti- 
lator   sash     l.i.J* 

('(iMl'KTniilXS 

Apprentice     .IJIS.    40fi5,    55I§,  (.74§ 

Apprentice,  aiti,  le  liy   K.   11.  Fields    ....  7o7' 
Ap|,rentice  article.   Siiccial.  by   Alfred    H. 

Burnhani      677* 

Apprentice    article.    Special,    1)V    Dale    C. 

Shefiield     737" 

Apjirentice;       College     men     in     railroad 

shops    r^fit 

Car    inspection     7.s§  1.^9§ 

Car    inspection    article    by    D.    P.    Crill- 

nian     f'l.^  s " 

Car  inspection  article  by  Emil  Erickson.  .^.s.s 
C.ir    inspection    article    bv    A.    T-    Mitcbe- 

ner    '- 281 

Car    inspection   article  by    W.    J.    Owen..  2?.i' 

E.piipnient  design  and  maintenance   ....  79.^ 

Erectin.c     shop      199§  40.s5 

Erectiirg   slioi.  artiile   by   T.    E.    Paradise  7M' 
Erecting   shtiii,   article  by   Charles    Raitt.  839" 
Erecting  sboii.  article  by   fl.   C.   Venter.  654* 
Erecting    sbop   article,   by    M.    H.    West- 
brook    584' 

Fuel  Associ.-ition  prize   733§ 

Fuel   Assn..  article  by   W.   I,.   Ricbards..  809 

Management,    Shop    4n;§.    5.sl§,  794§ 

Spray  painting,   Kntiire  of   734§ 

Waste,     Elimination     of     fi73§ 

Condenser    for    i.owcr    stations,    Tet,    Scbutte 

&     Koerting     " aSli* 

Connections,    Oil    burner    cnntrnl,    bv    E.     P. 

Hill     '. 678- 

Consoli,i.ited     Machine    Tool    Corp..    Conven- 

iently  (,i,crat<-,l   lieavy-dtity  slotter    376* 

Consolidated      Machine     Tool      Corp.,      Heavy 

planer    t>  pe    milliirg    machines     .S95* 

Consolidated    Machine   Too!    Corp.,    Tie    plate 

punching     machine      379" 

Co-operation,  -Vot  criticism  needed  in  develop- 
ment   work,    by    C    A.    .Seley    323 

Co-operation:     Tbc  value  of  exclianging  ideas       75§ 

Cooiieration.     Two     unique     experiments     in 

(Y.   W.    C.    A.)    798 

Co-ordination  needed  to  get  results    264t 

Corcoran,     O.     H.,     Shop    tools    and     formers 

(Blacksmiths'    Assn.)     650* 

*  niustralcd   articl 


t  ornell.        Il.in.s.        .\  ngul.i  iit  irs       in        V,,iiiig 

valve    gear     , 

(  oirosion    of    steel    cars,    toinliating 

Corrosion    in    steel    cars.    Kt-iliieiiiL'    the,    bv     T. 

.1.  Tatnin    (  B.   s^  O  )    

t  oriosion   of  steel.    IntUu-nce  of  copper  on.    I,v 

K.    C     (  ase 

I- L.st    system    ut    loco.iiotne    biake    ie.,,.uis,    l.\ 

W     il.    Clegg    iCanadian    .Nation.ill 
(  .,ster,     E.lw.irii     1,  .     I'.xcessne    weight    t.i    le 

..  ipiocating     ].arts 
tostei.    Kilwaril    1..,    M.iMilniin    sped  at    which 

r.iteil    ir.u'tlw    force    cm    lie    ,le\elope,l 

C.,iiiilerl.ore.    Kelioriii-j    cvlin.ler    lie.i.l     

I  oiipler.    New    li.ck    lifter    for   type    II    l,\iiieri 

( ,n    R,iiKv.i  y    Assn   )       

Co    eatry.     I  1        .\     snggesleil     b.lsis     ,,f     pro- 

;ort,oiis    f,,i    ,ii,wii,i    axle    keys 

(  o   e'itr\.    il      i..    I  lonments   on    desiging   gnu- 

,1,,'a    cat 
Cveinry.    11     .1..    The    .lesigi,    .,f    engine    an,l 

.en.ler    drawbars     

(  i.'ii"-   facilities,    l-aiginehoiise    

Crane     for    handling    bea\■^      freight,    (iaiitr\. 

.\lles-Bemellt-P.,lid     Co    ' 

<  ralie     jilaceil     in     service,     l.-irgest     wrecking, 

liiilnstrial    Works     

Crane    sign.il    sysfenl    (Cnioii    I'acilKI     

(raiie  truck   with   pouer  sw  i  v,  liti  _■  .ittachnieiit. 

Ba   er    K   ^    I,   I  ,.  . 

Cranes,    Posh   an.l    |.iill    li.ueling.    l..,ii.leii    M.i 

cliiiier>'    I  'o        .  

I  r.iiik   pins.    Device    t",,r  tniniiig   ball   biisliings 

f,,r    front     Itieli.-r.il    h".  n  enieirs    i...n\  eiitl.ul  ) 
Ci.mk    pins,     roinmg    ,m.l    i,.|ling    iiio-i  at.  .  I  i  11 

\    .Ml, 
I'nilni.iii.     D       P.     1,11     inspt-i-tM.i,     , ,  ,iiipct  it  i,,ii 

aitu-le 
CiossIk.i.I    I.. I    |,,.m    loc, ,1111, tills.    I'm, pie  Up-' 

ot      I  Prlins.Uania     R       li    1 
Ci.,ssl,t-,i.|s.     llal.latlmg 

I   i,,s,he.i,l    sh.,.-s,     B.ibbitling    III      I       ,\    W     1 
Cl,,wii    sheel,    Sllaigllt    ci.e    1,,1     l.,i,ililig    hull 

isl    p,.,nl    of.    by    Willi.im    I  I. ill       

<  itttmg    iliet.il,    .New    . level,. J. nn  lit    m.    Chestei - 

t,el,l     .Metal     C,,  

(  ntting-ot'f   m.iciline    pio\i,le,i    \Mlh    i,,ller    fe*-:l. 

.Mo,reril      .Machine     Tool     Co  

I   lltting    IO..I    .iliil    lianier.     Double     iN.     ^'  .     .\ 

H       S,      II     I  

Cntling     l.iuli.      Biliiiing     out      staybolts     with 


Cylin.ler     e.ick 

.Maine  1        . 
(Mln.ler    lie.ol 
I  ylm.lers.     li,,ii 
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I  );il>iOU'ski.  J..  CoiiMtlnialHin  Utcoinotive  for 
the    Polish    State    Ry^ 

Delaware    S;    Hudson.    (V-nttiiary   of    the    .... 

Delaware  &  HtiiKon.  Test  of  M.  &  1..  tcn.ler 
liiiosler 

Delaware.  I.ackawaiuia  \  We'^tern,  Balil  fit- 
ting   cros^liead    shoes    

Delaware,  I.ackawainia  &  NW-^iern.  Cunii>act 
air   brake   test    rack 

1  )el.iware.  Lackawanna  &■  Western,  Despatcli 
heard  gives  elTeclive  control  of  inconiotives 
and    crews 

Delaware.  Lackawanna  &  Western,  lleaxy 
ilikado   loconiutive    for   tlie    

iJeinarest,  T.  W'..  Shop  mana.i^enient  prolt- 
lenis    of    today    (Div.    V'~Mech.) 

Democracy  in  industry,  S.   O.   Dunn    

Despatch  board  gives  e^Tecti^■e  control  of  lo- 
comotives ami   crew*;.    D.    L.   &    W.    ...... 

Diamond  Macbine  Co..  Face  grinding  machine 
with     CiCi-in.     wheel     

Die  for  drawing  tapers,  (^"ombination  liam 
nicr.    Beandr>     &    Co 

Die    for    forming   safety   chain   bolts    

Diesel  electric  locr>motives.  Advantages  of. 
by  L.  G.   Coleman    

Dies.  Hardened  non-revolving  and  revolving, 
.\ational     Acme     Co 

Dies.   Tire   steel    for    

Dillon.  Cbas.  M..  Address  by  (C.  T.  and  C. 
F.    convention)     

Doak,  W.  N..  Selling  safety  to  tlie  man  on 
tlie    Bring    line     

Dominion  Bridge  Co.,  Turntable  equipped 
with  StatTor.t  roller  bearings  (Canadian 
National )     

Dononiarent  ?;afety  tank  car  outlet  valve.  T. 
J.  Entwisle 

Door  operating  device.  Car.  American  Car 
Door     Co 

Draft  arrangement  for  locomotives.  A  new 
inducerl     

1  Jraft  distributint;  deflector  anil  low  degree 
steam  superheater.  Combined.  l)y  Baltaser 
^L■lrtiue:'  (National  Railwavs  of  Mexico) 
(Div.    V— yecb.)    

Draft  gear  capacity  to  rougli  handling.  Re- 
lation   of    (American    Railway    Assn.)     .... 

Draft  gear  closures.  A  studv  of  the  time  of 
partial    and    full,    by    F,  M.  Richards .  .7r.n' 

Draft  gear.  Double- vee  friction.  W.  E.  Sy- 
mens     
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Diafl  grai  eMracluis  (  C.  M.  &  St.  P.  )  .... 
JJraft   ^'car,    liiili   cajiacitv    locker  tvpe.   Bratl- 

foi.l     Draft     (iear     Cu 

Draft    gear    m.tinten.iure     

Drafting   ul    lucumotives.    The    mechanical,    bv 

Fran^  H.  I.  Coppui  (A.  S.  M.  E.)  .  .  .'. 
Drafting     the     loconuiti\-e,      by     Thomas     E 

Stuart     

Dralle.    E.    li..   Scrappmg   steel   cars  by   means 

uf   tb.e   carbon   arc 

Dr.iwbars,   The  dt-sign  of  t-n^ine  and  tender, 

by    IL  .1.   Co.entiv" ' 

Drill   making,    Xew  devflopineut   in.   Cleveland 

Twist     Drill     Cu 

Drill     t.ililc    and     \  ise.     Combi nation.     Modern 

Machine     'D-ul     Cu 

Driving  a.xle   keys,    A   suggested   basis   of   pro- 

I'ortions    fur.    b>     Yi.    J.    Coventry    ........ 

Iirivinu  box.    Service  test^  of  adjustable.   Gill 

Railway    .^nvply   Ccr 

Driving  box  wt-tlges,  How  shoukl.  be  afljusted 
Dunham.    W,    F.,    Cold    weather    practices    as 

related    to    fuel    conservation     

Dunn.     S.    <)..     Human    pro)>letns    uf    modern 

industr\ 

Duplex    Water    Gage    Co.,    Water    gage    glass 

designed  to  be   uidireakable 

Duralumin    -A     new    .iluminum    alloy,     Baush 

Machine  Toul  Co 

D>er.    K.     H..    Handling    of    material    to    car 

rei>air  tiacks    (  Div.    \'— Mech.)    


r.i-l'_'iri     M-uiniie     Serrvv     Cuip..     tiiindcr     for 

IL    v\    <i     die    he.i<i    chasers    

Ivlucation  The    \alne    of    questions     

l-'.d.c     ii.r     lucatnig     highest     point     of    crown 

slu-et.    Straight,    by    William    Hall    

KllRieucv  .        How    to    get    results     

l-jbcifucv .    Lucomoti\e  anil   car  shop    (General 

[■*ui(  nien'-s     convfiuion)      

l-'tbciein:>  :       The    value    of    (jnestions     

|-d«cll  Parker    Electric   Co..    Electric  truck   for 

■^liup    emen<ency    service     

E  m  p  1  II  \  t  e       representation,       Co-operation 

til  rough,    bv     F,    T.    Whiter    (Pennsylvania 

Kailruad)     ' ' 

Emplo>  inent.     Advantages     of     railroad     .... 

Knd  sills.    Advantages    of   outside    

Kndsley,    Louis    E.,    Tests   on  difTerent  shaped 

.iich    li.il     side    frames    (Pressed    Steel    Car 

Co.)    

l-"ngiiieer,    Work   uf   the    traveling    (Traveling 

Fugineers'     convention )      

Enyineer     Com  pan  v.     Oil -burning     ecpiipment 

(N.   V,.   N.    H.  &    H.)    

Engine    terminal    construct  ion    in    1922,    Shop 

and      

Engine     terminal    design.     An     innovation     in 

(National    Boiler    \\'ashing    Co.)     

Engine  terminal  design  and  operation.  A  me- 
chanical man's  views  on,  by  L.   K,  Sillcox. 

Engine    terminals.    E([uipinent    for     

Engine  terminal  operated,  Ljow  is  your  .  . 
Eneine  terminals.   Rejiort  on  shops  and.   (Div. 

V-   Mech.)      

Entwisle.   T.  J.,    Donomarent  safety  tank  car 

nutlet      valve      

Equipment     prices.    Material    and     

Equiimient    program.    The   railroads'    

Fnckson,    Emil,    Car    inspection    competition 

article      

Erie     Foundry     Co.,     High-production     hoard 

drop   hammers    

b-uropean     repair    shops.     Grinding     machines 

and    methods   of    proven    value    in    

Evans.     Fred,     Standard     car    etpiipment     for 

Lidian    railwa>s     

Everlasting  \'al\e  Co..  A  new  valve  design  .  . 
Exhaust    nozzle    for    locomotives.    Expanding, 

hv   P.   D.   Anderson    


82S' 

598' 
200§ 

14' 

20U 

157' 

S6- 

390* 

131" 

801* 

778* 
736t 

210 

20 

191* 

131 

473 


309* 
795§ 

750* 
139§ 

708 
795§ 


798 
1401 


632- 

684 

622" 

80 

113- 

233* 
321§ 
551 

477' 

306- 

91 
261§ 

355* 

663* 

236* 


288 
131* 


Kafnn    Bearnig   Co..   Tuul  grinder  driven    from 

main     shaft      

Kan    draft     for    locomotives    discussed    by    A. 

S.    M.    E.    .  .  ,^ 

Farey.   F.    O..    Kiln    drying   of   lumber    

Feedwater  heater.  Gas  tyjie,  A.  Borsig  .... 
Keedwater    heaters.     Report    on     boiler     (Fuel 

Assn.)     

I'lelds.    E.    B-.    Broader    training    needed    for 

college    graduates    (competitioTi    article)     .  . 

Figures.  All-in-one  steel.  Marl)urg  Bros 

Firebox  renewals.  Methods  of  handling  (B. 
L.   E.) 


323* 


380* 

14' 
327 
749* 

361 

797* 

248' 


.S: 


e;     §  editorial;     t  short,   non  illustrated   article 


7.^3t 

817 

602* 

or   note; 


Firing    reducing    the    cost    of    train    operation. 

Is     mechanical      ...    89 

Firiug-up  shed    (B.  &■  >L)    299* 

Flange    lubrication.    Residts    of    12* 

Klan^e.    Snecial    welded    droji- forged.    National 

Boiler   Washing   Co 593* 

I'^langes,   \\'elding  rlriving  tire    (General   Fore- 
men's   convention)     712 

Klannerv  Bolt  Co..   Equipment   for  testing  flex- 
ible    stavbolts      385* 

Fletcher.    R.    D..    Standard   tool   gages    705* 

Flinner.     T.    D-,    Device    for    truing    worn    con- 

trul      valve      cyliiulers      182* 

J  communication. 
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Flinner,  J.  D.,  Emergency  seat  re  facing 
tool     

Flinner,  J.    D.,   Triple   valve  piston   press    .  . 

Flue  welder,  A  roller  tvpe.  Marshalltown- 
Mfg.  Co 

Foote-Burte  Co.,  Two-spindle  high-duty  drill- 
ing   machine     

Foremen  owe  their  industry.  What  car,  by 
C.    B.    Peck    

Forges  and  torches.  Oil-burning  rivet.  Johns- 
ton Mfg.  Co 

Forging,  Drop.,  by  P.  T.  Lavender  (Black- 
smiths'   Assn.)     

Form  for  ordering  arch  bars,  by  F.  C. 
Watrous     

Four-Wheel  Drive  Auto  Co.,  Motor  car  and 
trailer     

Four  Wheel  Drive  Auto  Co.,  Two  car  motor 
train  for  Mississippi  Central    

Frame  making  and  repairing  (Blacksmiths' 
Assn. )      

Frames,  Hich  test  vanadium  steel  locomotive 
(N.    &    W.)     

Frames,  Tests  on  different  shaped  arch  bar 
side,  by  Louis  E.  Endsley  (Pressed  Steel 
Car    Co.)    

Franklin  Railway  Supply  Co.,  Power  grate 
shaker    improvements     

Franklin  Railway  Supply  Co.,  Unique  de- 
signs of  automatic  driving  bo.x   wedges    . . 

Fritts,  F.  J.,  Handling  of  material  to  car 
repair  tracks  (Div.  V — Mech.)    

Kuel  Association  convention  proceed- 
ings      361* 

Fuel    Association    prize    competition     

Fuel  Association  competition,  article  by  W. 
L.    Richards     

P'uel  conservation.  Cold  weather  practices  as 
related  to,   by   W.    E.    Dunham    

Fuel  consumption  of  oil-burning  locomotives, 
by    A.    H.    Babcock    265*. 

Fuel  consumption:  The  other  ten  per  cent, 
by  R.  S.  Twogood  (Fuel  Association  con- 
vention)      

Fuel  economy  and  the  mechanical  department 

Fuel  economy.  The  fundamentals  of,  by  W. 
L.    Richards    (Fuel    Assn.    competition)     . . 

Fuel    oil-burner    efficiency     

Fuel  performance  records.  Value  of  individ- 
ual, by  L.  G.  Plant  (Fuel  Assn.  conven- 
tion)      

Fuel  stations,  Repcrt  on  (Fuel  Assn.  con- 
vention)      


Gage,   Boiler  plate,   by   E.   A.    Miller    

Gage,  Double  dial  locomotive  steam,  Ashton 
Valve    Co 

Gage  for  car  wheels.  New  standard  (Ameri- 
can   Ry.    Assn.)     

Gage  for  crown  sheet,  Adjustable  height,  by 
William     Hall      

Gage  for  measuring  driving  box  crown  brass 
fit,    Simple    

Gage  for  measuring  wear  of  flange  and  tread 
(Southern    Pacific)     

Gage   for   steel    wheels    (Div.    V — Mech.)     .  . 

Gage  glass  designed  to  be  unbreakable. 
Water.   Duplex  Water  Gage   Co 

Gage,  Micrometer  tire  (General  Foremen's 
convention)      

Gages  for  taper  bolts,  Internal,  by  M.  H. 
Williams      

Gages,   Standard  Tool,  by  R.  D.   Fletcher   .  . 

Gallmeyer  &  Livingston,  Bench  type  twist 
drill     grinder     

Garratt  articulated  locomotives  (South  Afri- 
can    Rys. )      

Gaskets  for  brake  cylinder  pressure  heads, 
Westinghouse   Air   Brake  Co 

Gear    board,    Textoil,    General    Electric    Co.    . 

Geist  Mfg.  Co.,  A  heavy  duty  roller  pipe 
cutter     

Gelzer,  E.,  Modern  motive  power  and  what 
should  be  accomplished  in  research  work    . 

General  American  Car  Co.,  Automobile 
cars    (C.    M.   &   St.   P.)    

General  Electric  Co.,  Gasoline  electric  loco- 
motive       

General    Electric   Co.,   Textoil   gear   board    . . 

General  Electric  Co.,  Tie  to  determine  wheel 
impact    on    rail     i 

General    Foremen's   Assn.    convention    

Giles,  C.  F.,  Increasing  the  average  mileage 
of  locomotives    (Div.   V — Mech.)    

Gill  Railway  Supply  Co.,  Service  tests  of  ad- 
justable  driving   box    

Glasgow  &  South  Western  (England),  Baltic 
type   tank  locomotive   for    

Goggles,  Wide  vision  straight  lens,  Chicago 
Eye     Shield     Co ; 

Goodnow,  T.  H..  Importance  of  modern  re- 
pair track   facilities    (Div.   V — Mech.)     . . 

Grand  Trunk,  Erecting  shop  practice  on  the, 
by  M.  H.  Westbrook   (competition)    

Grate  lever  and  shaker  bar.  An  improved,  by 
H.  G.  Bonney   (L.  &  N.  E.)    

Grate  shaker  improvements.  Power,  Franklin 
Railway    Supply    Co 

Gray  Co.,  G.  A.,  Lar^e  size  maximum  ser- 
vice planers    


302" 
241* 

665* 

592' 

289 

848" 

648- 

829* 

596' 

830- 

648' 

600 

632" 

,602* 

594* 

473 

562 
7331 

809 

210 

347' 

562 
794  § 

809 
262§ 

564 
562 


842* 
252* 
819- 
750' 
241* 

656* 

458* 

191* 

710* 

645* 
705* 

664* 

276* 

598 
.376* 

782* 

675t 

97* 

744t 
376* 

784* 
707* 

513* 

778* 

207* 

392* 

472 

584* 

275* 

602* 

724* 


(ire.'ise    cu|'     for     luconuitive    coiuicctiug     rmls. 

J.    W.    Warden    129' 

(ireat    Northern    Uy.     (England),    Locomotive 

practice    on    the     y 

Griiider    (see    Machine    Tools) 

Grinders,    Drill   and    reamer    613 

Grinding    air    cylinders     3.^4' 

(irinding  car  wheel  bores,  Churchill   Machine 

Tt)oI     Co 238" 

Grinding   dry    jtipe   joint    in   fiue   sheet.    Pneu- 
matic   device    for    (Southern    Pacific)     ....      655" 

Grinding   in   railway  shops    795§ 

(Grinding   locomotive   exhaust    nozzles.    Device 

vice    for    (Southern    Pacific) 657' 

Grinding    machine     (see     Machine    Tools) 
(irinding    machines    and    methods    of    proven 

value    in    European    repair    shops    236' 

(Jrinding   wheels.    Balance  the    75§ 


H 


Hahn.    II..    Boring    Mallet    hinge    castings    ..      301* 

Hall.   E.    H.,    Scheduling  cars  through   repair 

shops    (C.    I.    and    C.    F.    convention)     ....      172 

Ilall,    William,     Determining    water    readings 

in    locomotive    lioilers     750* 

Hammer     for     light     forging     work.     Power, 

Blacker    Engineering    Co 724* 

Hammer.    Single    frame    guided    ram    steam, 

Chambersljurg     Engineering     Co 592* 

Hammers     for    testing    staybolts,    by    C.    W. 

Carter      « 1 74* 

Hammers,    High-production  board  drop,    Erie 

Foundry    Co 663* 

Hammers    important.    Condition    of    power    . .      125* 

Hammers.    New    motor    drive    for    helve,    C. 

C.   Bradley   &   Son    396* 

Handling  of  material  to  car  repair  tracks,  by 
R.  H.  Dver  and  F.  J.  Fritts  (Div.  V— 
Mech.)        473 

Harris    Engineering   Co.,    Semi-automatic   hob 

grinding    machine 246* 

Hauck  Mfg.  Co.,  Venturi  type  fuel  oil  burn- 
er  or   atomizer    60* 

Headboards     between     sections     of     sleepers. 

Permanent.     Pullman    Co 224*.      572* 

Headlight  with  sealed  metal  reflector.  Loco- 
motive.   Pyle    National   Co 772* 

Heald    Machine    Co.,    Internal    grinder    with 

hydraulic    table    drive 190* 

Heald   Machine  Co.,  Powerful  rotary  surface 

grinding   machine    251* 

Heater,  An  easily-regulated  electric.  West- 
inghouse  Electric   &    Mfg.   Co 395* 

Heater,   Swiss   portable  electric  tire.   Ateliers 

de    Construction    Oerlikon    777* 

Heating    and    pumping    system,    Worthington 

(X.    v.,    N.    H.    &    H.) 622* 

Heat    treating,    Salt    baths    for    43 

Heat     treatment     on     lathe     tools.     Effect     of 

(Steel    Treaters'    Society)     775* 

Henson,  H.  H.,  Planer  tool  or  removing  bab- 
bitt            850* 

Herr.  E.  M..  Essential  elements  of  the 
human     problem     95 

Hess,  D.  C,  Determination  of  boiler  oper- 
ating   factors 177*     239* 

Hetch-Hetchy  railroad.   Light  weight  gasoline 

car     for      41* 

Hill.   E.    P.,   Oil   burner  control   connections.      678* 

Hoist  designed  for  low  head  room.  Mono- 
rail.   American    Engineering   Co 189* 

Hoist  of  500  lb.   capacity.  Air  motor,  Inger- 

soll-Rand     Co 779* 

Hoist  with  individual  motor  drive.  Locomo- 
tive.   Whiting    Corp 383* 

Holcroft.    H.,    Advantages    of    three-cylinder 

locomotives      St 

'  Hook  swivel.  Chain  hoist  lower,  Wright  Mfg. 

Co 252* 

Hoosac    Tunnel    &    Wilmington,    Four-Wheel 

Drive  motor  car  and  trailer  on  the    596* 

Hose-clamping    press.    Home-made    (P.    &    L. 

E.)      52* 

Hose  nipples   and   couplings  before   mounting. 

Testing,  by  T.  H.  Birch  (CM.  &  St.  P.).      295* 

Hub    liner    practice,    A    successful    locomotive 

by    H.    L.    Lucks    833* 

Human  problem.  Essential  elements  of  the, 
by  E.  M.   Herr    95 

Human  problems  of  modern  industrv,  by  S. 
O.  _   Dunn      20 

Humil   Corp.,    Calorac   portable   electric    rivet 

heaters     389* 

Hydraulic    Press    Mfg.    Co.,    New    Pump    for 

hydraulic    wheel    presses    371* 


Impact    Recorder    Co.,    Impact    recorder    and 

pilferage    detector     245* 

Independent     Pneumatic     Tool     Co.,     Electric 

drill  and   screwdriver   attachment    387* 

Indian  railways.  Standard  car  equipment  for, 

by  Fred  Evans    288 

Industrial    Works,    Largest    wrecking    crane 

placed    in   service    64* 

IngersoU-Rand    Co.,   Air   motor   hoist  of   500 

lb.     capacity 779* 

IngersoU-Rand    Co.,    Horizontal  di rect -inject - 

tion     oil     engine     61* 


*  Illustrated  article;    §  editoriaJ;    t  short,  non- illustrated  article  or  note; 


Inspcctii  n    cmiiielitirii.    Car    75§ 

Inspect iun      competition    article.     Car.     by     A. 

J .     .M  itchener 281 

InspectiMi  comijetitirn  article,  Car.  by  D.  P. 

Crillm:tn     635' 

Inspection    competition  article.   Car,  by   Emil 

Erickson      355' 

Inspection     competition    article.    Car,    by    W. 

/   J .     Owen     28.1' 

{inspection.    Importance    of    thorough    locomo- 

\    live     : 140§ 

inspection    report.    Bureau   of   Locomotive....      152" 
Insulation  of  boilers  and  healed  surfaces,  by 

^  Wni.    X.    Allman    8 

Interchange.     Recommended    changes    in    the 

rules  of   (Div.   5^Mech.)    451 

Interchange    rules.    Discussion   of    (C.    I.    and 

C.     F.    Convention)     820 

International     Railroad     Master     Blacksmiths' 

Assn.      (see    Blacksmiths'    Assn.) 
International   KaiUvav  Fuel  Assn.      (see   Fuel 

Assn.) 
International      Railway      General      Foremen's 

Assn.      (see    General    Foremen's    Assn.) 
International  Sleeping  Car  Co..   New  all-steel 

cars    for    35* 

Italian     State     Rys.,     Lumber     for    passenger 

cars       220 

J 

Jacks.   Air    (C.   M.  &   St.    P.)    827' 

Jack.     A     two-speed     ratchet-operated     screw, 

Muelling    Engineering    Works     308' 

Jack  for  leveling  rods    (A.  T.  &-  S.  F.)    242' 

Jacks,       Twenty-five      and       thirty-five       ton 

geared,    Templeton,    Kenly    &   Co 721' 

Jig  for  holding  and  adjusting  cylinder  center 

line.    Convenient      (Southern   Pacific)    ....      654' 
Jig   for  plumt»ing  crank  pins   when  laying  out 

accentric     key  ways     (Somhern     Pacific) .  .     657' 
Johnston   Mfg.   Co.,   Oil-burning   rivet    forges 

and    torches     848* 

Johnston,    Wra.    H.,    Cooperation — organized 

railroad    labor's    contribution    799 

Jointer,   Saw  table  and  hand,  American   Saw' 

Mill   Machinery  Co 372* 

Journal    boxes.    Successful   lubrication  of,   bv 

W.    J.    O'Connor    106 

Journal    box    lid.    Torsion    spring,    Allegheny 

Steel     Co 660* 

Journal    box    with    waste    and    oil     retaining 

features.   National   Malleable  Castings  ("o. .      250* 


K 

Kearney,  Edward  J.,  Transportation — Master 
key   to    progress    745 

Keller,  W.  F.,  Autogenous  Welding  (Black- 
smiths'   Assn.)     651* 

Kelly,    G.    W.,    Frame  making  and    repairing 

(Blacksmiths'     Assn.)      649* 

Kennedy,    S.    P.,   Setting  valve  gears  of  the 

radial    type     701* 

Kiesel,    W.    F..   Jr.,    Service   of    50    per   cent 

cut-off    locomotives     813* 

Kinsey,    Alfred    S.,    Principles    of    oxyacety- 

lene   fusion  welding    49* 

Kovl,   C.    H.,    Economics  of  water   treatment 

(C.   M..  &   St.    P.)    278 


Labor  and  materials.  Report  on  prices  for 
(Div.     V— Mech.)     475 

Labor  shortage.   The    , 6I1§ 

Landis      Machine      Co.,      Pipe      and      nipple 

threading    machine     . .' 380* 

Landis  Machine  Co.,  Pipe  threading  and  cut- 
ting  machine    597* 

Lantern,  Convenient  type  of  electric  dry  cell. 

National    Marine    Lamp    Co 60* 

Lathe    (see    Machine   Tools) 

Lathe  dog  or  driver  for  crosshead  pins  (Gen- 
eral   Foremen's    convention)     711* 

Lathes,   Motor  drive  arrangement  for  engine, 

John    Steptoe    Co 665* 

Lavender,  P.  T.,  Drop  forging   (Blacksmiths' 

Assn.)      648* 

Leadizing  process  of  coating  roundhouse  pip- 
ing.   National    Boiler    Washing   Co 593* 

LeBlond  Machine  Tool  Co.,  R.  K.,  Heavy 
duty   single   pulley   drive   lathe    65* 

LeBlond  Machine  Tool  Co.,  R.  K.,  Improved 

heavy  duty  engine  lathes    781* 

LeBlond  Machine  Tool  Co.,  R.  K.,  Variable- 
speed    geared    motor-driven    lathe    251* 

Leeds-Forge   Co.,    New  all-steel   sleeping   cars 

(International  Sleeping  Car  Co.)    35* 

Lehigh   &    New   England,   An   improved   grate 

lever  and   shaker  bar,  by  H.  G.   Bonney.,      275* 

Lehigh  &  New  England,  Powerful  Consolida- 
tion   locomoti\'e    for    7* 

Lehigh  Valley,   Mikado  locomotives  for  the..      739* 

Lid.  Journal  box  with  coiled  spring,  Na- 
tional   Malleable    Castings    Co 600- 

Lid,    Torsion    spring   journal   box,    Allegheny 

Steel     Co 660* 

Lighting,  Report  on  locomotive  and  car  (Div. 
V-— Mech.)      471 

t  communication. 


GENERAL    INDEX     (Continued) 


VI 

Li..seed      oil      and    .  turpentine      substitutes 

(Equipment    Painting   section)     ■■■••••■■■ 
Ljungstrom  turbine  locomotive  for  Argentine 

Lading  ^ot  sieerproiucts: '  Safe  ' and"  eco- 

nomical.  by  W.  R.  Rogers  (C.  I.  and  U.  J^  • 

L<:SSir'i^s,    Report    or  the -commitiee   on 

(Div.    V— >Iech.)     

Lock  for  crane  switch   ..  . .  .  •  ■■•■;,•■; ' '  Xew 
Lock     litter      for     type      U      coupler, 

(American   Railway   Assn.)    


LOCOMOTIVE 

Balanced  compound.   Economy  of,  by   V.  ^^ 


168 


526" 
51* 


696* 


651* 
129* 


824 
12* 


720* 


D.    Anderson 
Boiler   (see  Boiler) 

Capacity    of.    Utilizing 

Crosshead   (see  Crosshead) 

Diesel  electric,  Advantages  of,  by   L.   I.. 

Coleman  ^_^^_.^.^-^.  •  -^^  •  ■  -  ;-  vj-^d; 


02 
141' 


Luughridge.  H.  W.,  Shop  Tools  and  formers 
LoK^'K.^Su^'ion-mito; -with -one 
uZ^:.:r:^"^l  O'Connor  -(6:^:^0 

F     convention)     •■••-•■- 

S;«r'A":al^e^fS?J^fee<f\ocomoii«- 

Li^Sr^v^-mechanicai-locomot^  ^^^. 
LtS^'=S,.''^bS  M;,Test^-of-co;,:^\on  ^^^ 
lS'  iTT' a   succissful-  licomoiive  'hub     ^^^, 

liner     practice 

Se'r    '/oT    pas°el^- "clrs,    LaHan    State 

;:S:-|!'vSn^io;^ 

'"   vaT"for  ■  cleaning' 'locomotive    parts    (P. 


M\CHIXE  TOOLS— Continued 

Lathe,    Hea^T    duty    single    puUey^dnve 


65* 


220 

227 


l.y 


&   L.    E.) 


679* 
183* 


Draft  arrant^. ^     ir  r,,rl 

g'rfflinTof  S^nSp'.'eV^^^-hanic^'.        ,,. 

Stuart      ■■.■■■:■■^^^    iocomotive— what 

Basford 

V— Mech.).. 
for  locomotives.  Ex- 
D.  Anderson   . .  .  ;_■  •  -      •'^•' 


M 


212 
529 


next,  by  G.    M 
Electric,   Report   on    (U}\ 
Exhaust     nozzle 
,o''p^'SS.'Sit^ffrSe;;^eof;byW.  F.     ^^^ 

Kiesel.   Jr.    --.■■•■■; 

Frames.  H?gh-test  Vanadium  steel  Liimn 

Steel  Casting  Co 

Headlight    (see  Headlight) 

Idle   time   of,    Reducing 

i^^&^^y^-    V-Mecb.).      -1^ 

^^trrgr^ei't-nipWofyi^y^A 

H.    Babcock    i' '  \''' 

Operation:      Economy      of      long 


Machine    equipment.    Engine   t""i.nal    

Machine  operations,   Check  yo^';^;  Vho'p: '  by 

Lack     of 


600 


322 


.265* 
runs 


347* 
682 


^■^^r^ing    En^n«-'    convention)...      682, 
Irdevs    placed    in    192 • ,§ 


673§ 

476 

117* 

262§ 

761 


242* 
733§ 


weight 


Rebuilding.   The   problem   of 
Redprocating     parts.     Excessive 

of;  by    Edward   L.    Coster    

Repairs    (see   Repairs)  r\|a=ter 

Steel   equipment.    Protection   of    (Mastei 

Painters'    Convention)     

Stokers    (see   Stokers) 
Superheater    (see    Superheater) 

Terminal  (see  ^p^^ ^7  L  tlr.'^c. .  .  ■ 
Tests  on  the  N.  C  &  M-  ^- _^"V^  ,, 
Three-cylinder,    Advantages    of.    by     H. 


Holcroft     ■  •  •  • /■"■'■'«'  lup    Ppad- 

Three-cylinder  locomotives  on  the    Read 

ing,    by    George    L.    Clouser    

Wheels   (see  Wheels) 


323 


689* 


5t 
795t 


,elorment.   The  history    of,   by 

lain    (Div.    V--Mech.) 519 

_    _r  *u^   ^,,i.irp      1  he 177J 


Lccomotive  . 

S.  M.  Vauclau.  v-';--  •  ,  ;,  _  t-u. 
Lotimotive  engineer  of  the  «"''^«.  T'''= ' 
EScomotive    Lubricator    Co..    Air    co„ 

exhaust  disposition  and  utilization 

LOCOMOTIVES 

2-8-0  type  for  the  L. 
2-8-0    type.    Polish 
Dabrowski 


Machinery.    Economy. from 

S    W     Mullinix    (Div.   \---Wecn.) 
Machinery     handicaps      '•ailroads. 

modern,  by  E.  L.  Wo°dward   . . . .  ■  -  •  •^- •  ■ 

Machinery  in   Pa"""  '?°'"\w 

Marhinerv    needed.    Modern   shop    .-•. •■• 

Machine  shop  production,   Simple  devices  «.d 
methods     for     increasing,     by     J.      Koliert 

Phelps   (A.  T.  &  S.  F.) 

Machine  tool   program.  A  Dig    

MACHINE  TOOLS 

Borer.  Forty-eight  inch  car  wheel.  Niles-     ^^. 

Bo^fnT"'™i>K      Hea'vy-duiy,' '  'Manning. 

Maxwell   &    Moore    ■■■;■■■:■ -C'rl,', 

Borer      with      air-opera.ed  ,  chuck       Car 

wheel.    Manning.    Maxwell   &   *1?!'^^-,; 

Boring  machine  for  pattern  shops.  Single 

spindle.   Oliver    Machinery   Co.    . ..... 

Drill  and  screw  driver  attachment.   Elec- 
tric.  Independent    Pneumatic   Tool   Co. 
nrilling    midline,     The     Master     radial. 
Cincinnati    Bickford    Co.       ....■■.•■■  ■ 

Drill    Simple  and  rugged  electric,  Argyle 

Railway     Supply     Co      ■■  ■  -y  '  ■■L:',{ 

Drilling     machine.     Redesigned     vertical, 

Superior  JMachine  Tool   Co.    ■••/■,■•• 

Drilling  machine.  Two-spindle  high-dut> . 

Drms^'BairbS-in's  ■hand'gri'nd'ers'  and. 

Cincinnati   Electric   Tool  CO;    •  •  •  ■  U J  • 
Grinder   and    thread     ead    «"ator     Pre 

cision  &_Thread  Cnnder^Mfg.^Co.^.^.  . 


R     K     LeBlond   Machine  Tool   Co. 
Lathe    or    screw    machine     Motor^driven 

turret.   Wood   Tn^et    M/"=h;"'   Co     ... 
Lathe,    Portable    geared    head,    Rocktord     ^ 

I  aThe°'    'rweniy-inch '  '  coneies's' '  e^Agine. 

Bove   &  Emnies   Machine   Tool   Co.    . . 

I  aThe       Variable-speed      geared      motor- 

■  driven.    R.   K.    LeBlond    Machine   Tool 

La^he    with  ■  a'utomaticaliy  ■  ■o'iie'd',"g'eared 

head.   American   Tool  ^^  fl^^Co     .  . .  ■ 

Lathes.  Improved  heavy  duty.  R.  K.  1-e 

Blond    Machine    Tool    Co.     ■■•■■••■•• 

.Milling     machines.     HeavT     plane;    tjpe. 

Consolidated   Machine  Tool  Corp.  _  .  .  ■ 

Milling    machine.    High-productioii    auto 

natic.   Brown  &   Sharpe  Mfe-  C°„- -  '      ""^ 
Planer     for    railroad    shop    work,    Open 
side.   Cincinnati   Planer   Co.    ■.•■••  p-' 
Planer.     New    three-way    open-side.    Cin- 
cinnati   Planer    Co.     .-.; :■' 

Planers.    Large    size    maximum    service. 

G.  .\.   Gray   Co •    ■  ■  ■,;.•  ' 

Planer.    Powerful    72-in.   open   side.    Cin- 
cinnati   Planer    Co ■ ;■  ' 

Keamer    with    valuable   new    features.   Ad- 
justable.  McCrosky  Tool  Corp.    •■•■■• 
Shape?     with     several     unique     features. 
Cincinnati    Shaper    Co.    •■•■•%■■  AV-', 
Shaper  with   32-in.  stroke.   Rugged,  Ohio 
Machine     Tool    Co 


62* 
77* 
59* 

251* 
373* 
781* 
595* 


38* 
844* 


724* 
604" 
^89* 
843* 
130* 


and 


vlinder    packing,    by 


Machining     valv_      „     ,    -„  , 

M:^i,s^;-lip"^o,^:i°;^veiess"^;ce:feed 

Inromotive    Uiliricator    ■■■•■•■••. j' '. ,. 

M^^ten^ce^of   ^^^,^^1;^,^.        26 
r;;'..„onrp    standards.    Locomotive    .•■■•■•      „,5 


297* 

720* 


Maintenance    standards.    Locomotr.  - 
Management  competition    shop   *o^s- 


Manaiement  problen.  of^to^,  Shop.^y  H 
V^Mech.) 


551S 


T.  "Bentley.     D. 
Demarest    (Div. 


377* 
601* 


387* 
846* 
719* 


592* 
381* 


395* 


Mandrel    for   turning  crown   bi-asses.    Double 
Mandrel    for   use 


491 
42* 


in  drilling  keyways    (A.    i. 

determining      shop 

..c)    • 

Recent  developments 


243* 
332* 


Moore,     Eighty-inch 


&  N. 
State 


E.    .. 
Rys., 


by     J. 


599 


623* 
143* 
739* 


827 

380* 
305* 
309* 


tit  t7pe  for  the  Lehigh  Valley        ... 

4-6-2   type  a  success    in   France.    1)>    •«■  ^^^. 

4-6^r  Clna'd'i^n'  'Pacific'  standard  ':;'...-  803^ 

4-6-2  type.   Midi  "dread    ....•-■-■■■  ■•  ^. 

4-8-2  and  2-8-2  types  for  the  St.  L.^b.  *. 

4-8-2  type,  Canadian  National,  by  C.    t.  ^^^. 

Cons|™^tion;  Report  'o'n  ioeo'^°|i«  ''^^i;     503* 
Coy^ucdon,  The 'I'lcit 'step  in.  by  A-  F.     ^.^ 

Stuebing      ..'...■■  -  ■  -  ■  W  -Jjci, 

Design:     Recent     tendencies     in     Britisn 

prictice.  by    E    C     Poultney^- » 

Freieht    types  of.  ordered  in  1^2-    .. 
Garratt'  articulated   (South  African  Ry: 
Gasoline  electric.  General  Electric  Co^- ■ 
Tank,     Baltic    type.     Glasgow     &     South 

Western  (England)  .;.  •  ■  ■, '  '  cVVff'or'd'- 
Tank.     Four    cylinder      North     Stattora 

shire    Ry.    (England)     ■,■■••■■■, 

Three  cylinder,  New  York  Central....- 
Turbine.'    Ljungstrom     (Argentine    State     .^_ 

Rys-)      ■  •  •  •. "".....     735S 

Turbo-condensing     .  .  .  : p',' '  J  ' '    Con- 

Turbo-electric- condensing.    Ramsay    Con       ^^^^ 

densing  Locomotive   Co 


vs.) 


208 
276* 

744t 

207* 

94* 
743* 


Locomotiv:es.^  Increasing,  the^^average  mileage 
Locomotives,   Increasing 


•°%°TT'F    Gdes TDiv    V-Meci;.)  .  .  ■  ■■  ■ 
.l'J=„^;.£'s'^Tn'i  easing  efficiency  of  modern 


513* 
523* 


I  ocomotives:'Modern' motive  power  and  what 

shTuW   be    accomplished    in    research    work.     ^^.^ 
by   E.  Gelzer ,405 

j£S^^tr^,fJ-^ndpuift;avel.      ^^^. 

*  Illustrated  article;    §  editorial; 


Grinder,    Bench    type    twist    drill,    oaii- 

mever    &    Livingston •  •  • 

GrTnder,     Double-wheel,     belt-driven     (C. 

Grinder   driven    from    main   shaft.    Tool. 

Fafnir   Bearing   Co *.'  '  j  '  "  ' 

Grinder     for     air    compressor    cylinders. 

internal,  Churchill  Machine  Tool  Co. 
Grinder    fir    H.  .&   G    die   head   chasers. 

Eastern   Machine   Screw   Corp     ... ... 

Grinder  in  a  Belgian  car  shop    16-in    by 

96-in..    plain.    Churchill    Machine    Tool     ^^^^ 

Gr'i^der' '  i'nstkUed  '  o'n  '  'Southeastern     & 

Chatham    (England),    Vertical    spindle     ^^^ 

Grhider"  Radius; '  'inter'nal '  'and  '  suHac'e, 
G,^°1-a^'™"^ii^^"«oS?'oiive;y 

GtSi'^^rtiS- spindle  Vadius'link'and 

hole     Churchill    Machine    Tool    Co     . . 

Grinder   with    5 14 -in.   wheel    for    grinding 

motion  work  puis,  Plain    .........  ■  ■  • 

Grinder    with   hydraulic   table    drive.    In- 
ternal.   Heald   Machine   C;o.    ■.-•••••  ■  ■ 

Grinders    and    drills.    Ball    bearing   hand. 

Cincinnati    Electrical   Tool    Co.    •■■■-• 

Grinding     machine.     Automatic     surface. 

Blanchard    Machine    Co.       -:■;,•■- V 

Grinding    machine.    Double-spindle    vert- 

ic:d   hole.   Churchill   Machine  Tool   Co. 

(;rindine    machine     Planer-type    surface,     ^^^ 

Reed-Prentice    Co.     —  ■  ■  ■ •  ■ 

Gruiding   machine.    Powerful   rotary   sur- 

face     Heald  Machine   Co •.•••.■•.•      " 

Grinding    machine.    Semi-automatic    hob, 

Harris   Engineering  .Co.    ■■•.;■•■•.;•■,• 

Grinding     machine     with     66-in.     wheel. 

Face.   Diamond   Machine  Co.    ■■■■.■•■■ 

Lathe,   A  new    16-in.,    Pratt   &   Whitney     ^^^ 

Lathe,  -a'  '  ve'rti'cki  '  car'  "  'wheel.     Niies- 

Bement-Pond   Co ••■■•.•:■" 

Lathe.      Eighty-inch      standard      driving 

wheel.  Manning.  Maxwell  &  Mo""  •  • 
Lathe    for   use    in.  railroad    repair    shops. 

Portable.  .-American  Tool  Works  1.0.  . 
Lathe    Fully  universal   fiat  turret.   Acme 

Machine   Tool    Co 


&    S.    F.)     ■•■■ 

Man-hour      system      tor 

efficiency    (Union    Pacific) 
Manning    Alirasive    Co.. 

M!:;,n,nr  M=^^!^'  ^t»-  '^^'^^  ''^'" 
with   air-operated    chuck  

Manning.      Maxwell     *;      At 

standard  driving  wheel  lathe^  .  .  .  -  - 
Manning.     Maxwell     &     Moore.     Hea^>-dut> 

MarbuH    Bros..   Albin^one 'steei 'figu;es  '  ^^ 

MarlLni,    C.    H     .  How    employees    can    help 

with   public   relations   (Div.   '' ' ^^.fj  '  j,„;. 

Marshalltown    Mfg.    Co..    A    roller    t>pe    Hue 

Martin  &  Sons.'  U:  'B-;  'A  portable'  ii'se  siand     ^^^. 
and  pipe  bending  tool    .  .  ...  ■  -  -  •  ■  ■  ■  •  •  ■  ■  •.• 
\l."rtinez.      Baltasar.      Combined      draft      dis- 
tributing   deflector    and 


385* 
601' 


369* 


377" 

248* 


501* 
665* 


low    degree    steam 
-    ■■  of 


^  pe;;;;Ster:""TNational         Railways        of 

Mexico)    (Div.    \--Mech.)     •  •  ■  •  ■ 

aster     Boiler     Makers'     Assn.     (see     Boiler 

^,^^^^a^;Bu?Mers•    Assn,    F^^nders    of 

by    F.    W.   Brazier    (Div.   V — Mecn.) ■> ^^ 


Material   and  eouipn-ent^^prices^^.^. -^^^^    ^^^ 


Safety  valve 


659* 

780* 

237* 

238* 

190* 

381* 

185* 

783* 


246* 
378* 


779* 

369* 

373* 

63* 


Materials.    Report 

(Div.    V— Mech.)     •.•■••■; 

Jiattinglv   Automatic    \  alve  Lo 

for  ca's  welding  apparatus    . /r-'',-'' 

.Mayer    C.  F..  Linseed  oil  substitutes  (Equip- 
ment   Painting    section)     . . .  -. •  -  •  ■  ■.-  ■ 

McCartv     L.    Turpentine    substitutes    (Equip- 
ment ■  'pointing    section)     . . ,  ■  ■  •  ■  •  ■  •  ■  ■  •  •  •  ■ 

McCarty.     Richard     J..     Freight     'r^'iii     re 
sistaiice    and    tonnage    ratings.. 8j   ,     140   , 

McCroskv     Tool     Corp..     Adjustable     reamer 
with    valuable    new    features    •  •  ■ 

Mechanical    department.     Fuel    economy    and     ^^^ 

the      :■■.■■.■■■■■.''  ''.'.'  ■  i)„i..t:,..,    of    stores 


475 
394* 


751 
751 


204* 
389* 


of    the 
&  St.  P. 


MechanicaV  departineiits.    Relation 

and    bv   F.    M.   A  Hearn    (B.   J<    L.    t.)... 
Meisur   Sons   Co..  A..   Light   weight  gasoline 

i-\r    (Hetch-Hetchv    R.    K.)    ;;.' ■.'-■" 

Mefti.ig  pot   for  glue,   parafl^n.  etc..  'West.ng- 

house   Electric  &  Mfg.  Co. 

Mever      Weiidel     J..     A     discussion 

n'lethods   used   in   designing  C 

gondola       ;-"  ii    "j    c, 

Mever.   Wendel   J..   Comment  on   L.   M.  &   St- 

P    method  of  center  sill  analysis    •■•■■■_;. 
Mever    Wendd  L.  Effect  of  length  of  center 

M^Lan    cSal."^%ffecti«"sd,edu\e'at 
mKT  C^k   Convenient'  air  '  pump  test     ^^^ 
Mkhtan  ■  't^nuVi: ' "  Fo'rkei'l' '  "miiion      work     ^^^ 


834* 

41* 

395* 

100* 
61,! 
264t 
U 


liushings 


Michigan      Central.      Powertul      va.ve-sexring       ^^ 


rolls 


rapid 


Michigan    (Tentral.    Schedule   assists 

shop  :e°/8an.zation  ^.  -  - -^-^  •  •  -j^-.'^^de 

Micrometer      tor      lar^e 

( Southern    Pacific)     


658* 


mg 


cranes 


t  short,  non-illustrated  artide  or  note;    »  communication. 
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Midi  railroad.  Two  cylinder  Pacific  type  loco- 
motive    for •  -        86* 

Milbiirn  Co..  Alexander.  Regulator  for  high- 
pressure     gases      38S* 

Miller.     E.     A.,     Boiler     check     valve     seat 

reamer    176* 

Miller.    E.    A.,    Boiler    plate    gage     842* 

Miller.  E.  A..  Piston  rod  swab  for  air  com- 
pressors           211 

Milling    cutters    with    parabolic    shaped   teeth. 

National  Twist  Drill  &  Tool   Co 382* 

Milling    machine    (see    Machine   Tools) 

Milling    piston    rod    keyways    t,i<.    V.,    X.    H. 

&    H.)     304- 

Milwaukee  Tank  Works.  An  effective  sys- 
tem   for   storing  oils 381' 

Mississippi   Central.   Two-car  motor  train   for 

(Four  Wheel   Drive  Auto  Co.)    830* 

Missouri  Pacific,  Water  treatment  on  the,  by 
W.    C.    Smith    ;  . .  ■      277 

Mitchener,   A.   J.,    Car   inspection   competition 

article      1 2S1 

Modern  Machine  Tool  Co.,  Ctitting-off  ma- 
chine provided  with  roller  feed   128' 

Monroe  Calculating  Machine  Co.,  Portable 
automatic    model    calculating   machine    .  .  . .      188" 

Morgan  Engineering  Co.,  Locomotive  repair 
shop  at   Alliance    I 615* 

Motor  with  one-piece  rotor  winding,  Induc- 
tion,   Louis    Allis    Co 129* 

Muclling     Engineering    Works,    A    two-speed 

ratchet    operated    screw    jack    308* 

Mullen.    D.    J..    Shop    management    problems 

of    today    (Div.    V— Mech.) 491 

.Mullinix.   S.   W..  Economy    from  modern  shop 

machinery     (Div.     V— Mech.) 476 

Murrav.  E.  A.,  Machining  valve  and  cylinder 

packing    (C.    &    O.)     297* 

N 

Nathan  Mfg.  Co.,  Valveless  mechanical  loco- 
motive   lubricator    246* 

Nathan    Mfg.    Co.,    W'ater    columns    for    use 

on  locomotive  Iwilers    190* 

National    Acme    Co..    Hardened  non-revolving 

and    revolving    dies     .  . .  .' 308* 

National    Boiler    Washing   Co..    An    innovation 

in    locomotive  terminal   design    113' 

National    Boiler    Washing   Co.,    Life   of   boiler 

washing    plants    increased     593* 

National    Machinery    Co.,    Semi-hot    bolt    and 

rivet  header  with  automatic  feed 187* 

.National    Malleable  Castings  Co.,  Journal  box 

with   coiled    spring   lid    600* 

National  Malleable  Castings  Co.,  Journal  box 

with   waste   and   oil    retaining   features. . .  .      250' 

National  Marine  Lamp  Co.,  Convenient  type 

of  electric  dry  cell  lantern   60* 

.National  Railways  of  Mexico,  Combined 
draft  deflector  and  low  degree  steam  super- 
heater, hv  Baltasar  Martinez  (Div. 
V— Mech.)"     523 

National    Twist    Drill    &    Tool    Co.,    Milling 

cutters  with  parabolic  shaped  teeth    382* 

Naylor.   H.  R..   Steel  car  construction  on  the 

Canadian    Pacific    355* 

New    York    Central   three-cylinder   locomotive     743* 

New    York.   Chicago  &   St.    Louis,    Composite 

hoppers  for  the    753* 

New   York.  Chicago  &  St.   Louis,   Locomotive 

service   tests   on   the    619* 

New  York.  New  Haven  &  Hartford,  An 
efficient  machine  for  drilling  staybolt  tell- 
tale   holes    838* 

New  York,  New  Haven  &  Hartford,  Device 
for  testing  superheater  units  and  air 
reservoirs      ■  .      359* 

New  York.  New  Haven  &  Hartford.  Ex- 
amples of  toolroom  work  at    Readville    ....      303* 

New    York.    New    Haven   &    ILirtford,    Power 

plant  etiuipped   to  burn   fuel  oil    621* 

New    York.    New    Haven    &    Hartford.    Unit 

system  of  repairing   freight  cars 568* 

Nicholson    thermic    svphon    on    the    N.    C.    & 

St.    L..    Tests    of    the     619* 

Nile--;-nemcnt-rond   Co.,  A  vertical  car  wheel 

lathe    779* 

Niles  Bement-Pond   Co.,   Forty-eight   inch   car 

wheel     Itorer     375* 

Niles-BementPond     Co..     Gantry     crane     for 

handling   heavy    freight    65* 

Niles-Bement-Pond      Co..      Locomotive      frame 

slotting     machine     370* 

Nominations.     Report    of    the     committee     on 

(Div.    V— Mech.) 540 

Norfolk    &     Western,     Boring    Mallet    hinge 

castings      301* 

Norfolk  &  Western  electric  locomotives.  High 

test    Vanadium    steel    frames   for  use  on...      600 

North  Staffordshire  Ry.  (England),  Four- 
cylinder    tank    locomotive    for     . 94* 

North-West  Air  Brake  Club.  Expediting 
train  movement  (Air  Brake  Assn.  cou; 
vention)       364 

Nut.    Positive   lock,    Rose-Albin    Safety    Lock 

Nut    Co 128* 

Nutter.   C.   H.,    Frame  making  and  repairing 

(Blacksmiths'    Assn.)     648* 

*  Illustrated  article 


O'Conner,   M.  J.,   Lubrication    (C.   I.  &  C  F. 

convention)      106,     824 

Ohio   Machine  Tool  Co..   Rugged  shapcr  with 

32-in.     stroke     130* 

Oil   burner   control   connection,   by    E.    P.    Hill      678* 

Oil-burner    efficiency.    Fuel     262§ 

(.)il    burner    or    atomizer.    Venturi    type    fuel. 

Hauck  Mfg.  Co 60* 

Oil    burners.    Engineer    Co.     (N.    Y.,    N.    H. 

.S:     H.)     ,.      622* 

Oil  burning  equipment.    Storage  tank   for    (N. 

Y..  N.   11.  &  H.) 621* 

( >il    engine.     Horizontal    direct  injection.     In- 

gersoU-Rand    Co 61* 

Oilgear  Co.,  Variable  speed  drive  for  150-ton 

press     379" 

Oils.    An    etTective    system    for    storing,    Mil- 
waukee  Tank    Works    38  P 

Oliver     Machinery     Co.,     High     speed     under- 

swing    cut-otT   saw     661" 

(_)Iiver    Machinery    Co.,    Single   spindle   boring 

machine    for    pattern    shops     723" 

Oliver    Machinery    Co.,    Band    saw    with    di- 
rect   motor    ilrive     396* 

t)fiver    Machinery    Co.,    Variety    oilstone    tool 

grinder     780* 

Oneida    Mfg.    Co..    Gasoline   motor   coach    for 

the    C.    &    N.    W _ 694" 

Operation.    Is  mechanical   firing  reducing   the 

cost    of   train    89 

O.siberg,     A.     H.,     New    locomotive     shop    at 

Denver    (C.    B.   &   O.)    (Div.    V— Mech.)  .  .      485' 
Otheograph :    Tie   to   determine    wheel    impact 

on  rail.  General   Electric  Co 784* 

Owen.     W.    J..     Car    inspection     competition 

article     283' 


Packing.  Machine  valve  and  cylinder,  by  E. 

A.  Murray  (C.  &  O.)    297' 

Page  Steel  &  Wire  Co.,  A  high  carbon  weld- 
ing    metal     660 

Painting.    Future    of    spray — A   competition.  .      734§ 

Painting   on    tank   cars,    Comparative   cost  of 

spray    and    brush     279* 

Paint    spraying   dangerous,    Is    .  .  . . ; 765 

Painting,  Spray  (Master  Painters'  conven- 
tion)       690* 

Paints:  Report  on  specifications  (Master 
Painters'    convention)     688 

Paradise.    T.    E.,    Erecting    shop    competition 

article      ^ • .      769* 

ParisOrleans    Ry..    American    locomotive    on 

the.   by    M.    Lunier    679* 

Peck,    C.    C,    Freight   cars — Are   they   assets 

or     liabilities?     39 

Peck,    C.    B.,    W^hat    car    foremen    owe    their 

industry     289 

Peck,  W.  F..  Changing  freight  trains  and  use 
of  release  position    (Air  brake  convention)      558 

Pedrick  Tool  &  Machine  Co..  Stationary  bor- 
ing bar    for  cylinder   bushings    374* 

Pennsylvania  railroad.  Combination  passenger 

and    baggage    car 631* 

Pennsylvania  railroad.  Cooperation  through 
employee   representation,   by   E.    T.   Whiter     798 

Pennsylvania  railroad.  Unique  type  of  cross- 
bead   for  heavy  locomotives    268* 

Pere    Marquette,    Acetylene    sludge    ejector..      774' 

Petran,  C.  Efficient  tools  used  at  Milwaukee 

car  shops   (C.   M.  &  St.   P.)    827* 

Phelps.  J.  Robert.  Simple  devices  and 
methods  for  increasing  machine  shop  pro- 
duction   (A.    T.    &    S.    F.)    242* 

Philadelphia  &  Reading.  Three-cylinder  loco- 
motives on  the,   by  George  L.   Clouser....      795t 

Pilferage  detector.  Impact  recorder  and.  Im- 
pact   Recorder   Co 245* 

Pipe    bending    tool,    A     portable    vise    stand 

and,  H.   B.  Martin  &  Sons    783* 

Pipe     cutter,     A     heavv     duty     roller,     Geist 

Mfg.    Co 782* 

Piston   rod   swab    for  air  compressors,  by   E. 

A.     Miller     211* 

Pittsburgh    Air    Brake    Club.    Slow    operating 

air    pumps    (Air    Brake    convention) 560 

Pittsburgh  &•  Lake  Erie.  Hume-made  hose- 
clamping    press     52* 

Pittsburgh  &  Lake  Erie,  Lye  vat  for  clean- 
ing   locomotive    parts     183* 

Planer    (see    Machine  Tools) 

riaiUT     t<:nl     frr    removing    babbitt,     II.     H. 

Henson      f 850' 

Plant.  L.  G..  Value  of  individual  fuel  per- 
formance  records    (Fuel   Assn.   convention)      564 

Polish    State    Rys.,    Consolidation    locomotive 

for  the,  by  J.   Dabrowski    623* 

Potts,  W.  F.,  Prevention  of  roundhouse  de- 
lavs     614 

Pouitney.  E.  C.  Recent  tendencies  in  Brit- 
ish   locomotive    practice     9* 

Power    plant    equipped    to    burn    fuel   oil    (N. 

v..   N.  H.  &  H.)    621* 

Power   plant.    Fuel   Association  to  study  the.      562 
Pratt  &  Whitney  Co..  A  new   16-in.  lathe...      661* 
Pratt.    Sidnev    H.,    College    men    in    railroad 

shops    "96t 

Pratte    Vacuum    Air    Sander    Co..    Ash    pan 

sprinkler  and   cleaner    848* 

§  editorial;      t  short,  n on- illustrated  article  or  note; 


Pratte  Vacuum   Air   Sander   Co.,    Locomotive 

Sander      781* 

Precision     &     Thread     Grinder     Mfg.     Co., 

Grinder  and   tlircad  lead  variator 395* 

Press    drill.    Portable    hand    lever    (C.    M.    & 

St.     P.)     82:* 

Pressed    Steel    Car    Co.,    Tests    on    different 

shaped   arch  bar  side    frames,   bv  Louis   E. 

Endslcy      632* 

Pressed    Steel    Car   Co.,    100-ton   gondola   car 

with    four-wheel    trucks     23* 

Presses,     New     pump     for.    hydraulic    wheel, 

Hydraulic    Press    Mfg.    Co 371* 

Press   for  boiler  shop.   Large  flanging,   Birds- 

boro  Steel   Foundry  &   Machine  Co 725* 

Press.    Home-made    hosedamping     (P.    &    L. 

E.)      52* 

Press,      Hydro-pneumatic     convertible     wheel. 

Cbambersbvirg  Engineering  Co 368* 

Press,   Motion  work  bushing    173" 

Prcs.-;.    Mounting   and   demounting   car   wheel. 

Chambersburg   Engineering  Co 127* 

Press.    Triple    valve   piston,    by   J.    D.    Flinncr     241' 
Press.    Variable-speed   drive    for    150-ton   Oil- 
gear    Co 379' 

Production   methods    in   car   repairs    552§ 

Prussian     Kys.,     Sulzcr     Diesel-electric     rail 

motor    car     209' 

Public     relations.     How    employees     can    help 

with,  by  C.   H.   Markham   (Div.  V— Mech.)      501" 
Pulley   with   taper   roller  bearings,   Loose,   St. 

Louis  Machine  Tool  Co 394" 

Pullman    Comi>any's    contribution    to    railroad 

safety.  Tlie,   by   E.  F.   ("arry    756 

Pullman   Co..    Permanent  headboards  between 

section   of   sleepers    224*,     572" 

Pump     for     hydraulic     wheel     presses.     New. 

Hydraulic   Press  Mfg.   Co 371* 

Pumps.   .Slow  operating  air    (Air    Brake  con- 
vention)       560 

Punching    machine,    Tie    plate.    Consolidated 

Machine    Tool    Corp 379" 

Purcell.    John,    Training    mechanical    depart- 
ment  apprentices    (Div.    V — Mech.)    497" 

Pyle-National  Co.,   Locomotive  headlight  with 

sealed    metal    reflector    722' 


(Questions,   The   value   of 795§ 

(}uick.  G.  Willard,   Thermal  stresses  in  steel 

car  wheels    (Bureau  of   Standards)    221* 


Railroads    are    giving    a    remarkable    service, 
by  R.   H.  Aishton   (Div.  V— Mech.) 

Railway'    Service     &     Supply     Corp.,     Scrap 
reclamation,  by  L.   C.  H.  Weidman 

Kaitt.     Charles,     Erecting     shop     competition 
article 

Ramsay   Condensing   Locomotive   Co.,    Turbo- 
electric    condensing   engine    

Reamer.    Boiler   check    valve   seat,    by    E.    A. 
Miller 

Reamer, 
N.    H. 

Reamers 
blades. 

Recorder 
vacuum 


Double  cutting  tool  and  (N.  Y., 
&    H.)     

with  inserted  high-speed  steel 
Ball  joint    (Southern   Pacific)    .... 

New     combined      barometer     and 

Uehling  Instrument  Co. 


Reelite,  Heavy-duty,  Appleton  Electric  Co.. 
Regulator  for  high  pressure  gases,  Alexander 

Milburn    Co 

Regulator     for    oxygen     and     acetylene     gas, 

•    Torchweld   Equipment  Co 

Repair  job.  Make  the.  a  thorough  one  .... 
Repairing    freight    cars.    Unit  system   of    (N. 

Y.,  N.   H.  &   H.)    

Repairing  freight  cars  by  progressive 
methods,   by  W.   W.  Warner    (Youngstown 

Equipment    Co. )     

Repairing    locomotives    for  economy    

Repair    parts,    Standardization   of   locomotive, 

by    M.    H.    Williams     341*,    581* 

Repair   schedules.   Advantages  of  short    

Repair  system  for  locomotive  shops,  Progres- 
sive,   by    Lawrence    Richardson    

Repairs  and  maintenance  of  tank  cars,  by  S. 

F.   Beasley    (C.   I.   &  C.   F.  convention) 

Repairs,  Cost  system  of  locomotive  brake,  by 

W.    II.   Clegg   (Canadian   NatioriaJ) 

Repairs.    Classification    of    painting    (Master 

Painters'    convention) 

Kejjairs   on  a   manufacturing  basis,   Putting.. 

Repairs,  Production  methods  in  car    

Repairs.  Standardization  of  (Air  Brake  con- 
vention )     

Repair      track       facilities.       Importance      of 

modern,    by    T.    H.    Goodnow     (Div.    V — 

Mech.) 

Research    in   the    railroad    field,    Co-operative, 

(Div.   V— Mech.) 

Research    work.    Modern    motive    power    and 

what    should    be    accomplished    in,    by    E. 

Gelzer      ^ 

Reubenkoenig.     Prof..     Co-operative     research 

in  the  railroad  field    (Div.   V — Mech.) 

Reverse    gear,    All-Service    locomotive    power, 

Transportation    Devices    Corp 

Rice  Mfg.  Co.,  Two  man  rivet  cutter 

Rice,    P.     X..    Tests    on    a    refrigerator    car 

model      • 

t  communication. 


495* 

773* 

839 

746* 

176* 

304* 

658" 

130 
392* 


392* 
H 

568* 

759" 
139§ 

645* 
322§ 

714* 
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763* 

692 
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Vlll 

Richards.   E.  M.,  A  mathematical  law  of  im- 
pact   between    cars     760*,      S17 

Richards,  W.  L.,  The  fundamentals  of  fuel 
economy    (Fuel   Assn.    competition)    809 

Richardson,     Lawrence,     Progressive     repair 

system   for  locomotive   shops    714* 

Rivet  busters    (C.    M.  &   St.   P.)    827 

Rivet  cutter,   Two  man.   Rice  Mfg.   Co 664* 

Rivet       forges      and      torches.       Oil-burning, 

Johnston    Mfg.    Co 848* 

Rivet   header    with   automatic    feed.    Serai-hot 

bolt   and,    National   Machinery    Co 187* 

Rivet      heaters,      Calorac      portable     electric, 

Hurail     Corp 389* 

Robinson,  G-  F.,  Locomotive  scheduling  at 
the   Silvis   shops    (C.    R.   I.   &  P.) 

417*.   579*,   643*,   699.     767* 

Rockford  Milling  Machine  Co.,  Radius,  in- 
ternal and  surface  grinder   659* 

Rockford    Tool    Co.,     Portable    geared    head 

lathe     m* 

Rodenbur,  John  T.,   Extension  coach  step    . .      250* 

Rods,  Device  for  removing  broken  air  com- 
pressor   reversing    valve    1:^^* 

Rogers,  W.  R.,  Safe  and  economical  loading 
of  steel  products  (C.  I.  and  C.  F.  conven- 
tion)           168 

Rose-Albin    Safety    Lock    Nut    Co.,    Positive 

lock   nut    128* 

Roundhouse  delays,  Prevention  of,  by  W.  F. 
Potts    .J 614 

Rules  of  Interchange,  Discussion  of  (C.  I. 
and   C.   F.   convention)    320 

Rules  of  interchange,  Recommended  changes 
in  the    (Div.   5 — Mech.)    451 

Rule,   Stainless   steel.   Brown   &    Sharpe   Mfg 

Co 310* 


Safe  ends  on  superheater  tubes   (Boiler  Mak- 
ers'    convention)     565 

Safety    first     , 200§ 

Safety,    Selling,    to    the    man    on    the    firing 

line,   by   \V.    N.    Doak    749 

Safety  suggestions  of  the  Atlantic  Coast  Line     768 
Safety,  The  Pullman  Company's  contribution 

to   railroad,   by   E.   F.    Carry    756 

St.    Louis    Air    Brake    Club.    Standardization 

of  repairs    (Air  Brake  convention)    561 

St.    Louis    Machine    Tool    Co.,    Loose    pulley 

with  taper  roller  bearings    394* 

St.      Louis-San     Francisco,      Mountain     and 

Mikado  types   for  the    357* 

Salt   baths   for  heat  treating    43 

Sander,     Locomotive,     Pratte     Vacuum     Air 

Sander     Co 781* 

Sander  trap.   Double,   J.    H.    Watters    604* 

Sanding     machine,     Home-made     (C.     M.     & 

St.     P.)     827* 

Sandstrom,    G.   F.,    Locomotive  scheduling  at 
the  Silvis  shops  (,C.  R.  I.  &  P.) 

417*,    579*,    643*.    699,     767* 
Sand    valve   and    telescope    pipe    for    sanding 

locomotives      126* 

Sash,       Harrison       ventilator.       Combination 

Ventilator    Co 662* 

Saw,    Combination    rip    and    rut-off    (C.    M. 

&    St.    P.)     827 

Saw    for    cutting    out    frame    section,    Power 

hack   (Southern  Pacific)    655* 

Saw,   High  speed  under-swing  cut-off,   Oliver 

Machinery    Co 661* 

Saw   table  and    hand   jointer,    Ajnerican    saw 

Mill  Machinery  Co 372* 

Saw     with     automatically     adjusted      stroke, 

Power  hack,  E.  C.  Atkins  &  Co 721* 

Saw   with    direct    motor   drive.    Band,    Oliver 

Machinery    Co 396* 

Saxon  Rys.,   Sulzer  Diesel-electric  rail  motor 

car      , 209* 

Schaphorst,    W.    F.,    Chart    for    determining 

relative    value    of    coal    and    fuel    oil    624* 

Schedule  assists  in  rapid  shop  reorganization 

(Michigan     Central)      . .  .. » 1§.        44* 

Schedule,     Boiler    work    limits    shop     (Grand 

Trunk)      585* 

Schedule,    Function  of   the   shop,    by    H.    V. 

Styers     833 

Schedule,  Locomotive  shop   (C.   R.  I.   &  P.).      406§ 

Schedules,  Advantages  of  short  repair 322§ 

Scheduling   at   the   Silvis    shops.    Locomotive, 

by   L.    C.   Bowes,   H.    K.   Robinson  and  G, 

F.   Sandstrom    (C.   R.   I.   &  P) 

417*.   579*.   643*,    699,     7(>1* 
Scheduling  cars  through  repair  shops,   by   E. 

H.  Hall   (C.  L  and  C.   F.  convention)....      172 

Scheduling,    Shop    (Union    Pacific)     333* 

Schmidt,    E.   C,  Co-operative  research  in  the 

railroad    field    (Div.    V — Mech.)     535 

Schutte  &  Koerting,  Jet  condenser  for  power 

stations      386* 

Scrap  material,  disposal  of   (B.  &  L.  E.)    —      838 
Scrap    reclamation,    by    L.    C.    H.    Weidman 

(Railway   Service  &  Supply.  Corp.)    773* 

Screw  driving  on  rapid  production  basis,  In- 
dependent Pneumatic  Tool  Co 387* 

Screw  machine,  Moior-driven  turret  lathe  or. 

Wood   Turret   Machine   Co .'       62* 

Seats  of  improved  design.  Rex  coach,  Amer- 
ican  Car   &    Foundry    Co 603* 

Seat    rcfacing    tool.     Emergency,    by    J.    D, 

Flinner    302» 

*  Illustrated  article; 


GENERAL     INDEX     (Continued) 

Seley,     C.     A.,     Cooperation,     Not    criticism 

needed    in   development   work    323 

Seley,   C.  A.,  Locomotive  boiler  water  circu- 
lation            274 

Shaker  bar,  An  improved   grate  lever  and,   by 

H.  G.  Bonney  (L.  &  N.  E.)    275* 

Shaiier     (see    Mr-chine    Tools) 

Sheffield,     Dale     C,     Apprentice    competition 

article     737* 

Shipman,    H.    L..    Car  department   apprentice 

system    (C.    I.   and   C.    F.   convention) 26 

Shoes   and   wedges.    Machining    76§ 

Shop  and  terminal  construction   in   1922    ....        80 
Shop  at  Alliance.  Locomotive  repair,   Morgan 

Engineering     Co 615* 

Shop    at    Angus.    New    steel    car,    by    H.    R. 

Naylor    (Canadian    Pacific)     336* 

Shop    at     Cheyenne,    A    modern    medium-size 

(Union    Pacific)     325* 

Shop    at    Denver,    New   locomotive,    by   A.    H. 

Ostberg   (C.   B.  &  Q.)    (Div.  V— Mech.) . .     485* 

Shop    competition.     Erecting 199§,    261§,     405§ 

Shop  comoetition  article,   Erecting,   by   H.   C. 

Venter     654* 

Shop     competition    article.     Erecting,     by     N. 

H.   Westbrook    584* 

Shop    competition    article.     Erecting,     by    T. 

E.    Paradise    769* 

Shop  efficiency.  Locomotive  and  car   (General 

Foremen's    convention)     708 

Shop    improvements   under    wav    at    Richmond 

Hill    (Long  Island  R.   R.)    .' 179* 

SHOP  KINKS 

Air      compressor.      Portable       (Southern 

Pacific) 658* 

Air    compressors,    Removing,    by    W.    F. 

Zwiehel      340* 

Babbitting  crosshead  shoes  (D.  L.  &  W.)      772* 
Bolt    extractor.    An    effective    pneumatic 

(Southern    Pacific)     655* 

Boring  attachment    for  air    motor.    Close 

quarters   (C.  M.  &  St.  P.)    828* 

Boring     bar     for     boring^     Mallet     liinge 

castings,  by  J.  H.  Hahii   (N.  &  W.) . .      301* 
Boring    cross    compound    air    compressor 

cylinders      53* 

Boring    mill    clamps    774* 

Boring  mill  fixtures:  Extension  jaws  for 

holding   back   cylinder   heart    (A.    T.   & 

S.    F.)     242* 

Box  tool  for  turning  eccentric  crank  pins 

(N.  v..  N.  H.  it  H.)   303* 

By-pass  arrangement   for  washing  out  air 

pumps    (Canadian    National)     768* 

Centering   machine.    Reclaimed    axle    (C. 

M.   &    St.   P.)    828* 

Centers    for   shoes   and   wedges,    locating, 

by    T.    E.    Paradise    769* 

Chuck  and   mandrel   for  centering  motion 

work    bushings     55* 

Chuck    and    tools    for    catting    valve    and 

cylinder   packing    rings    (C.    &   O.)....      298* 
Crank  pins.   Turning  and  rolling  mount- 
ed   (B.    &    M.)     841* 

Cutting    and    reaming    boiler    tube    sheet 

holes,  by  (George   Bexton    231* 

Cutting  tool  and  reamer.  Double  (N.  Y., 

N.    H.    &    H.)     304* 

Cutting     torch.     Burning    out     staybolts 

with    gas     42* 

Device    for    grinding    dry    pipe    joint    in 

flue       sheet.       Pneumatic       (Southern 

Pacific)      , 655* 

Device    for    grinding   locomotive   exhaust 

nozzles   (Southern  Pacific)    657* 

Device     for     removing    broken    air    com- 
pressor  reversing   valve   rods    55* 

Device    for  testing  superheater  units  and 

air  reservoirs  (N.  V..  N.  H.  &  H.)  .  .  359* 
Device     for     turning     ball     bushings     for 

front    crank    pins     (General    Foremen's 

convention)      , 712* 

Die  for   forming  safety  chain  bolts 54* 

Draft  gear  extractors  (C.  M.  &  St.  P.).      828* 
Device    for    truing    worn    control    valve 

cylinders,  by  J.    D.   Flinner    182* 

Erecting    shop    labor-saving    devices    and 

methods   (Grand  Trunk)    586* 

Gage,   boiler   plate,  by   E.   A.   Miller 842* 

Gage    for    measuring    driving    box    crown 

brass    fit    24 1* 

Gage    for   measuring   wear  of   flange   and 

tread   (Southern  Pacific)    656* 

Gage.     Micrometer    tire     (General    Fore- 
men's    convention)      710* 

Gages    for    taper    bolts.    Internal,    by    M. 

H.    Williams     645* 

Gages,   Standard  tool,  by  R.   D.  Fletcher     705* 
Grinder.     Double-wheel,     belt-driven     (C 

M.  &  St.  P.)    827 

Hose-clamping     press,     Home-made      (P 

&    I-    E.)     52* 

Jack  for  leveling  rods   (A.  T.  &  S    F  )        '42* 

Jacks.  Air   (C.   M.  &   St.   P.) 827* 

Jig    for    holding    and    adjusting    cylinder 

center   line    (Southern   Pacific)    654* 

Jig  for  plumbing  crank  pins   when  laying 

out       eccentric       keywavs        (Southern 

T  ^^^''\*'^      ■••;■- 657* 

Lathe    dog   ftr    driver    for   crosshead    pins 

(General  Foremen's  convention)  ....  711* 
Mandrel      for      turning      crown      brasses. 

Double     42* 


§  editorial;    t  short,  non- illustrated  article  or  note: 


SHOP  KINKS— Continued 

Mandrel  for  use  in  drilling  keyways   (A 

,  T.   &   S.    F)    ......:.....      243- 

Alicrometer    for    large    work,    Shop-made 

(Southern    Pacific)     658* 

Milling  piston   rod  keyways    (N.   Y.,   N. 

H.    &    H.)    304- 

Plate    for    indicating    slotter    stroke    (A. 

T.    &   S.    F.)    243* 

Press  drill,    Portable  hand  lever   (C.   M. 

„&    St     P.)     827* 

Press,   Motion  work  bushing    173* 

Press,     triple     valve     piston,     by    J.     D. 

Flinner    241* 

Reamer,    Boiler   check   valve  seat,   by   E. 

A.     Miller     176" 

Reamers    with    inserted    high-speed    steel 

blades,    Ball   joint    (Southern   Pacific).      658* 

Rivet  busters    (C.  M.  &  St.   P.)    827 

Sanding    machine.    Home-made     (C.    M. 

&    St.    P.)     827* 

Sand  valve  and  telescope  pipe  for  sand- 
ing locomotives    126* 

Saw,    Combination    rip    and    cut-off    (C. 

M.  &  St.  P.)    827 

Saw     for     cutting     out     frame     section, 

Power  hack   (Southern  Pacific)    655* 

Seat  refacing  tool.   Emergency,  by  J.   D. 

Flinner    * . . . .      302* 

Sludge    ejector,    Acetylene     {Pere    Mar- 
quette)           774* 

Spring    puller    with   ball    bearing   swivel. 

Driver  and   trailer    (Southern   Pacific)      656* 
Staybolt    telltale   holes.    An   efficient    ma- 
^  chine  for  drilling  (N.  Y.,  N.  H.  &  H.)      838* 
Steam    pipe   casings,    bolting,    for   boring 

and  drilling,    (A.   T.  &   S.   F.)    242* 

Test    rack,    Compact    air    brakes    (D.    L. 

&    W.)     293* 

Test       rack.       Convenient       air       pump 

(Michigan    Central) 583* 

Tire-turning     tool.     Portable      (Southern 

Pacific)      656* 

Truck  for  applying  frame  binders.   Two- 
wheel    (Southern  Pacific)    654* 

Valve-setting    rolls.    Powerful    (Michigan 

Central)     48* 

Welding    driving    tire    flanges     (General 

Foremen's    convention)     712 

Welds.     Risers    and     vents     for    vertical 

frame     243  * 

Wrench    for   jacket    bands.    Heel,    by    F. 

W.    Bentley,    Jr 771* 

Shop    layout     , 322§ 

Shop    management    competition    551§ 

Shop   organizations.    Charting    673§ 

Shop    output.    Measuring    552§ 

Shop   practices.    Erecting — Good   and   bad,   by 

Charles    Raitt     (competition    article) 839* 

Shop     reorganization.      Schedule     assists     in 

rapid    (Michigan    Central)    44* 

Shop,  System  of  delivering  material  in  car 
repair,  by  W.  W.  Warner   287 

Shops  and  engine  terminals.  Report  on  (Div. 

V' — Mech.)      477* 

Side  frames.  Tests  on  different  shaped  arch 
bar,  by  Louis  E.  Endsley  (Pressed  Steel 
Car    Co.)     632* 

Sillcox,  L.  K.,  A  mechanical  man's  views  on 

engine  terminal  design  and  operation    ....      233* 

Sillcox,  L.  K.,  Making  round  head  bolts  from 
bar  stock  (C.  M.  &  St.  P.)    84' 

Sillcox,   L.    K..    C.    M.   &    St.    P.   method  of 

center   sill    stress   analysis    553t 

Sillcox.  L.  K.,  The  Stl  Paul  Gondola  car 
design    2011: 

Slotter,       Conveniently-operated      heavy-duty, 

Consolidated    Machine   Tool   Corp 376* 

Slotter    stroke,    Plate    for    indicating    (A.    T. 

^,&  S.  F.)    ' 243* 

Slotting  machine.  Locomotive  frame,  Niles- 
Bement-Pond  Co 370* 

Slotting  machine.  Vertical  die,  John  Step- 
toe     Co ■ 378* 

Sludge   ejector.    Acetylene    (Pere   Marquette)      774* 

Smith,  W.  C,  Water  treatment  on  the 
Missouri   Pacific 277 

Solder   pot.    Electrically-heated,   Westinghouse 

Electric   Si   Mfg.   Co 395* 

Soot  blowers  for  stationary  boilers.  Mechan- 
ical, Bayer  Co 307* 

South  African  Rys.,  Garratt  articulated  loco- 
motives            276* 

Southeastern  &  Chatham   (England),  Vertical 

spindle  surface  grinder  installed  on   238* 

Southern    Pacific.    Erecting   shop    practice   on 

the,  by  H.   C.   Venter   (competition  article)      654* 

Southern   Pacific.    Welding   practice  on   the..      123* 

Southern     valve     gear,     Setting,     by     S.     P. 

Kennedy      .' 704* 

Specifications  and  tests  for  materials.  Report 
of  committee  on   (Div.  V — Mech.) 533 

Spray    painting.    Future    of — A    competition.      734§ 

Spray  painting  (Master  Painters'  conven- 
tion)           690* 

Spring     puller     with     ball     bearing     swivel. 

Driver  and  trailer  (Southern  Pacific)    ....      656*  ' 

Stafford    roller   bearings    for   pedestal    trucks. 

Improved     185* 

Standardization   by   preferred   sizes    76§ 

Staybolts,  Burning  out,  with  gas  cutting 
torch     .  .  .  .; 42* 

Staybolts,     Equipment     for    testing    flexible, 

Flannery    Bolt    Co 384* 

X  communication. 
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Staybolts,      Hammer     testing      (Fuel      Assn. 

convention)      •  •      566 

Staybolt     tap.     Spiral-fluteJ     boiler,    W.     L. 

Bruhakcr  &    Bros.    Co ■      384 

Stavbolt    telltale    holes.    An   efficient    machine 

fir  drilling   (\.   Y.,  N.   H.  &  H.)    ......     838' 

Steam   pipe  casings    for   boring  and   drilling. 

Bolting  (A.   T.  &  .S.  F.)    242- 

Steel,    Fire    Armor    treatment    of    high-speed, 

Chrobaltic    Tool    Co 720 

.Steel   for  dies.   Tire    7345 

Steel.  How  do  you  harden  and  quench  high- 
speed       ll*t 

Steel.    Influence   of    copper   on   corrosion    of, 

by    R.    C.    Case    408t 

Steel,    Problems   in   hardening    51 

Steel  products.  Safe  and  economical  loading 
of,    by    \V.    R.    Rogers    (C.    I.    and    C.    F. 

convention)      163 

Steel   Treaters'   convention  at   Pittsburgh 775* 

Step,    Extension   coach,   John   T.    Rodenbur..      250* 
Steptoe   Co.,  John,   Motor  drive  arrangement 

for   engine   lathes    665* 

Steptoe  Co.,  John,  Vertical  die  slotting  ma- 
chine       A' '  V  *      578* 

Stokers,    Repairing   and    maintaining    Duplex 

General  Foremen's  convention)    710 

Stores    and     mechanical     departments.     Rela- 
tion of.  bv  F.  M.  AHearn   (B.  &  L.  E.).     834* 
Storey,   W.   B.,  The  work  of  the  mechanical 

department    (Div.   V — Mech.)    423* 

Straight     line     methods     of     production,     by 

Lawrence    Richardson    714' 

Stress   analysis.    C.    M.   &    St.   P.   method   of 

center  sill,  by   L.   K.   Sillcox    553t 

Stuart,   Thomas    E.,    Drafting   the   locomotive     20U 
Stuebing,    A.    F..    The    next   step    in    locomo- 
tive   construction     154 

.Styers,  H.  V..  Function  of  the  shop  sched- 
ule       833 

Sulzer  Diesel-electric  rail  motor  car  (Prus- 
sian and  Saxon  Rys.)    209* 

Superheater,  Combined  draft  distributing  de- 
flector and  low  degree  steam,  by  Baltaser 
Martinez    (National    Railways    of    Mexico) 

(Div.   V-    Mech.)    52,? 

Superheater     tubes.     Safe     ends    on     (Boiler 

Makers'     convention) _ 565 

Superheater  units  and  air  reservoirs.  De- 
vice for  testing   (N.   Y..  N.  H.  &  H.) 359* 

Superior      Machine      Tool      Co.,      Redesigned 

vertical    drilling   machine    722* 

Swab    for    air    compressors,    Piston    rod,    by 

E.   A.    Miller    211* 

Switch    lock.    Crane    51* 

Swivel,  Chain  hoisr  lower  hook,  Wright  Mfg. 

Co.      ., .,..-      252* 

Svkes    Co.,    Powerful    gasoline    motor   driven 

'train    (Chicago,  Great  Western)    640* 

Symons,  W.   E.,  Symons  Double-Vee  friction 

draft    gear    602 " 

Syphon  tests  on  the  \.  C.  &  -St.  L.  Nichol- 
son   thermic     619* 


Tank     for     oil-burning     equipment.     Storage 

(N.    Y.,   N.    H.    &    H.) 621 

Tatum,  T.   T.,  Reducing  the  corrosion  in  steel 

cars   (B.'&  O.)    413 

Templeton,     Keiily    &    Co.,    Twenty-five    and 

thirty-five    ton    geared    jacks    721  ■ 

Terminal    (see  Engine  Terminal) 

"Terminals,   Increasing  importance  of 1991 

Testing  staybolts.   Hammer    (Fuel  Assn.  con- 
vention)      -■ 566 

Test  racTi,  Compact  Air  brake   (D.   I..  &  W.)     293* 
Test    rack,    Convenient   air   pump    (Michigan 

Central)      583* 

Tests   for  materials.   Report  of  committee  on 

specifications  and    (Div   V — Mech.)    533     . 

Tests    of    adjustable    driving     box.     Service, 

Gill    Railway    Supply    Co 778* 

Textoil  gear  board.  General  Electric  Co.    . . .      ,?76* 
"Thornton.    Sir    Henrv.    Message    from    (Div. 

V— Mech.) .-      Sis- 
Threading  and  cutting  machine.  Pipe,  Landis 

Machine     Co 597* 

Thread  lead  variator.  Grinder  and.   Precision 

&   Thread    Grinder   Mfg.    Co .      395* 

Threading  machine.   Pipe  and  nipple.   Landis 

Machine    Co 380* 

Tientsin-Pukow       Ry.       (China),       De      luxe 

passenger    cars    for    217* 

Tie  to  determine  wheel  impact  on   rail.  Gen- 
eral   Electric    Co _ 784* 

Timber      decreases     service     cost      of     cars. 

Treated      i 219 

Tire-turning  tool.  Portable  (Southern  Pacific)      656* 
Tonnage     ratings.     Freiaht     train     resistance 

and.    by    R.    J.    McCarty.    Jr.    ..&}•.    146*.      204* 

Tool    Foremen's    Assn.    convention    .■  •  ■  ■      ''•'^3 

'Toolholder   for  turning  tires.   Special,   W.   G. 

-Armstrong.    Whilworth    &    Co .168* 

Toolroom    work    at     Readville.     Examples    of 

(N.   Y..   X.   H.  &  H.)    ...._     30.r 

Tools     and      formers.      Shop      (Blacksmiths' 

Assn.) 650* 

Tools.  Standard  cutting 675 

Torch   a  labor  saver.    Mechanical   ^;as  cutting 

(B.  &   M.)    294* 

Torch     designed     for    safety    and     efficiency. 

Blov..    Turner   Brass   Works    310* 

*  Illrstr.-itcd    article 


Torches,       Oillniriiiiig       rivet       forges       and, 

Johnston  M  fg.   Co 848* 

Torchweld     Equipment     Co.,     Regulator     for 

oxygen  and   acetylene  gas    392* 

Track,    Stresses    in   straight   and   curved    (A. 

S.    C.    E.   and    A.    R.    E.    A.    meetings) 270* 

Tractive  force  can  be  developed.  Maximum 
speed  at  which  rated,  by   Edward  L.  Coster     150 

Trailer  system  for  handling  material   (Grand 

Trunk)      585* 

Train  movement.  Expediting,  by  North-West 
Air  Brake  Club  (Air  Brake  Assn.  con- 
vention)  364 

Train       resistance      and      tonnage       ratings. 

Freight,  by  R.  J.  McCarty,  Jr.  83*,   .146*.     204* 

Transportation      Devices      Corp.,      All-service 

locomotive   power   reverse   gear    56' 

Transportation  expenses.  Car  department  and     261§ 

Transportation      Master    key    to    progress,    by 

Edward    J.     Kearney     745 

Traveling  engineer.    Work  of  the    (Traveling 

Engineers'     convention) 684 

Traveling  Engineers'  Assn.  convention  pro- 
ceedings           681* 

Trollev,   Strong  and  flexible  steel  plate,  Yale 

&   •Towne   Mig.   Co 383* 

Truck  for  applying  frame  binders.  Two- 
wheel    (Southern   Pacific)    654' 

Truck   for   shop   emergency   service,   Electric, 

Ehvell-Parker   Electric  Co 719* 

Truck.       Six-wheel       co-ordinating,       Boyden 

Steel    Corp 285* 

Truck   with  six-foot   lift.   Elevating  platform. 

Baker,    R    &   L   Co 64* 

Tube  sheet  holes.  Cutting  and  reaming  boiler. 

by    George    Bexton     231' 

Turner    Brass    Works,    Blow    torch    designed 

for  safetv  and  efficiency    310* 

Turntable  equipped  with  Stafford  roller  bear- 
ings.     Dominion     Bridge     Co.      (Canadian 

National) 387* 

Turpentine       and       linseed       oil       substitutes 

(Equipment    Painting    Section)     751 

Tuttle    Railway    Supply    Co..    A   swing   carry 

iron   and   centering   device    845' 

Twogoo<l,    R.    §.,    The    other    ten    per    cent 

(Fuel   Assn.  convention) 562 


u 

Underwood    &    Co.,    H.    B..    Portable    boring 

bar    for    reboring   air   cylinders    39K 

Uehling      Instrument      Co..      New     combined 

barometer   and    vacuum    recorder    130 

Union    Pacific.    A   modern,    medium-size   shop 

at    Cheyenne     325* 

Union  Steel  Casting  Co.,  High-test  Vanadium 

steel    locomotive    frames     600 

Unit    svstem    of    repairing    freight    cars    (N. 

v..    X.    H.  &  H.)    568* 

University  of  Illinois.  Properties  of  chilled- 
iron    car    wheels     1''" 


V 

\'alve  and  telescope  pipe  for  sanding  loco- 
motives.    Sand     :■■'.•■      126* 

\'alve    chamber    bushings.    Power    application 

of      121- 

Valve  cylinders.  Device  for  truing  worn  con- 
trol,   by   J.    D.    Flinner 182* 

\'alve  design.  A  new.   Everlasting  Valve  Co.     l.U* 

\'alve    designed    to    prevent    leakage.    Pump. 

Worthington    Pump    &    Machinery    Corp...      300' 

\'alve.   Dononiarent  safetv  tank  car  outlet.  T. 

J.    Entwisle    306* 

\'alve     for     gas     welding     apparatus.     Safety. 

•    Mattingly  '  .Automatic    Valve    Co 394* 

\'alve.    Front  end   locomotive.   Bradford    Draft 

Gear     Co 244* 

\'alve  gear.  Angularities  in  \  oung,  by  Harry 

Cornell     2.11* 

^"alve  rods.   Device   for  removing  broken   air 

compressor    reversing     55* 

\"alve    gears    of    the    radial    tvije.    Setting,    by 

S.    P.    Kennedy     701* 

N'alve  setting      rolls.       Powerful       (Michigan 

Central)      48* 

\'alves.    Adjusting    safety 736t 

Valves  and  valve  gears.  Maintaining  (Gen- 
eral   Foremen's    convention)     710 

Valves.     Making     cylinder    cock     (Boston     & 

Maine)      718* 

\"alves.   Pressure  retaining.  Clark  Co 596 

\'at    for  cleaning  locomotive   parts.    T-ye,    (P. 

&   1..    R.)     183* 

Vanclain.    S.    M..   The    history   of   locomotive 

development    (Div.    V  — Mech.)     519* 

Venter.     H.     C,     Erecting    shop    competition 

article •  . .. .-  ■  -      654" 

X'entilator  sash.  Harrison,  Combination  Ven- 
tilator   Co "<<-' 

Yiberf,   E.  R..  Present  day  tendencies  in  car 

construction     161 

Vie.    Conitiination    drill    table    and.    Modern 

Machine  Tool   Co 131' 

Vise  of  interesting  design.   Cniversal,  Bruce. 

Dawson    &    Co ." 388' 

Vi'.-e  stand  and   pipe  bending  tool.  A  portable, 

".    B.    Martin    Sc    Sons     78.f 

VflLarfen-Duincen-Delligsen     Ry..     Gas    type 

feedwatcr    heater    749* 


w 

Wallace    Supplies    Mfg.    Co.,    Strongly    made 

bar    bending   machine    723* 

WaUi^hacri     valve    gear    setting,     by    S.     P. 

Kennedy    701* 

Warden,    J.    W.,    Grease    cup    for    locomotive 

connecting   rods    129* 

Warner,  W.  W.,  Repairing  freight  cars  by 
progressive  methods  (Youngstowu  Equip- 
ment   Co 759* 

Warner,  W.  W.,  System  of  delivering  mater- 
ial  in  car  repair  shop   ........  ^. -     2S7 

Washout  arrangement,  Canadian  National  air 

pump      768* 

Waste   competition.    Elimination   of    61 1§     673§ 

Water  columns  for  use  on  locomotive  boilers, 

Nathan    Mfg.    Co _. 190" 

Water  readings  in  locomotive  boilers,  Deter- 
mining,   by    William    Hall    750' 

Water    treatment.    Economics    of,    by    C.    H. 

Koyl    (C.   M.   &   St.   P.)    .;....; ,•     278 

Water  treatment  on  Missouri  Pacific,  by  ^^  . 

C.    Smith    277 

Watrous,     F.     C,    Form     for    ordering    arch 

bars    * 829» 

Watters,    J.    H..    Double   sartder   trap    604* 

Wedges.  How  should  driving  box,  be  ad- 
justed ?     736t 

Wedges.   Machining   shoes   and    .• :  ■  •        ^^S 

Wedges.  Unique  designs  of  automatic  driving 

box,   Franklin   Railway    Supply   Co 594* 

Weidman.  L.  C.  H..  Scrap  reclamation  (Rail- 
way   Service    &    Supply    Corp.)     773" 

Welding    apparatus.     Safety     valve    for    gas, 

Mattingly   Automatic  Valve  Co 394* 

Welding.   Autogenous    (Blacksmiths'   Assn.)..      651' 
Welding.   Developments   in,   AIumino-Tliermic 

Corp 849 

Welding  driving  tire  flanges  (General  Fore- 
men's   convention)     712 

Welding    metal.    A   high    carbon,    Page    Steel 

&  Wire  Co 660* 

Welding  practice  on  the  Southern  Pacific    .  .      123* 
Welding,    Principles    of    oxyacetylene    fusion 

welding,   by   Alfred    S.    Kinsey    49* 

Welding,  Suggestions  for  thermit   55 

Welds.  Risers  and  vents  for  vertical  frame..     243* 
Westbrook,   M.  H.,  Erecting  shop  competition 

article     584* 

Westinghouse     Air     Brake     Co.,     Air     brake 

equipment  for  gasoline-driven  rail  cars  .  .  .  601* 
Westinghouse    Air    Brake    Co.,    Gaskets    for 

I)rake  cylinder  pressure  heads   598 

Westinghouse  Electric  &  Mfg.  Co.,  An  easily- 
regulated  electric  heater    395* 

Westinghouse    Electric    &    Mfg.    Co..    Electri-    . 

cally    heated    solder   pot 395* 

Westinghquse    Electric    &    Mfg   Co.,    Melting 

pot  for  glue,  paraffin,  etc    395* 

Wheel  press.   Mounting  and  demounting  car, 

Chambersburg    Engineering    Co 127* 

Wheels,  Properties  of  chilled-iron  car  (Uni- 
versity   of    Illinois)     166* 

Wheels,  Proposed  specifications   for  cast  iron 

(Div.    5— Mech.)     453* 

Wheels,     Proposed     specifications     for     steel 

(Div.  V— Mech.)    456* 

Wheels,  Thermal  stresses  in  steel  car,  by 
George    K.    Burges  and   G.    Willard    Quick 

(Bureau   of    Standards)     221* 

White.    W.    W.,    Slow    operating    air    pumps 

(Air    Brake    convention)     560 

Whiter.  E.  T..  Co-operation  through  em- 
plovee  representation  (Pennsylvania  rail- 
road)       798 

Whiting  Corp.,  Locomotive  hoist  with  indi- 
vidual motor  drive    383* 

Whiting  Corp.,  Quick-acting  powerful  sole- 
noid   brake    62* 

Williams.  M.  H..  Standardization  of  locomo- 
tive repair  parts    341',   581*     645* 

Wood  Turret  Machine  Co..  Motor-driven  tur- 
ret  lathe   or    screw    machine    62* 

Woodward.  E.  L.,  Lack  of  modern  machinery 

handicaps    railroads     117* 

Worthinginn    heating    and     pumping    svstem 

(X.    v..    X.    H.    &    H.)     622* 

Worthington      Pump      S:      Machinery      Corp., 

Pump  valve  designed  to  prevent  leakage  . .  300* 
Wrench,  A.,  Washing  out  locomotive  boilers.  300* 
Wrench    for   jacket    bands.    Heel,    by    F.    W. 

Bentlcy.   Jr 771* 

Wright     Mfg.    Co.,    Ciiain    hoist    lower    hook 

swivel      252* 


Vale  &  Towne  Mfg.  ("o..   Strong  and  flexible 

steel   plate   trolley    383* 

Voung.    A.    W..    Autogenous  welding    (Black- 

sniitlis'    Assn.)     651* 

^"onng   Men's    Christian    Assn.,    Two   Unique 

experiments    in    co-operation     .• :  •  •      ^^^ 

>'oungstown       Equipment       Co.,       Repairing 

freight  cars  by  progressive  methods,  by  W. 

W.   Warner    759* 

Voung  valve  gear,  Angularities  in,  by  Harry 

Cornell 231* 

N'oung  valve  gear.   Setting,  by  S.  P.  Kennedy      704* 


Zwieb'^l,  W.  F.,  Removing  air  compressors   . . 


340* 


S  editorial;     t  short,    non-illustrated   article  or    note;     J  communication. 
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SUPPLY   TRADE  NOTES 

Adreon.    Robert    Eiios    

Air    Reduction    Co     ...  •  ■  .  .  ■■■■;. 

American    Boiler    Tube    Th.mble    Co.     .  .  .  .  .^• 

American  Bolt  Corp.  ■■■■■■■  \-  ■  r-'" vnn' 
American  Brake  Shoe  &  Foundry  C"- -^Si- 
American  Car  &  Foundry  Co.. 256.  399,  7^8. 


American   Engineering  Co 

American    Locomotive    Co.     .....■■■•  ■ 

American    Short    Line    Railroad    Assn.. 

American   Steel  &  Wire  Co 

American    Steel    Foundries 

American  Tool  &  Mfg.  Works   

Ames.  Joseph  Hyde   

Amsler-Morton    Co. 

Andrews,   Major  W.   G 

Andrews.    William    Henry    

Arnold,    John    E 

Asche,    W.    O 

Atkinson,    J.    A.     • 

Automatic    Ventilator    Co 


.195. 


.607, 


135 
668 
315 
607 
854 

854 

135 

728 

854 

788 

668 

316 

789* 

546 

728 

546 

401 

315 

547 

728 


Colonial    Steel    Co 

Colonial    Supply    Co.     .... 

Combustion    Engineering    Corp. 

Commonwealth    Steel    Co 

Cone,  John_  J.  •  .  ■  • 

H.  IJ. 


...195, 


789 
545 
315 
315 
670 
728 


Conkey   &   Co.,   H.   D j^ 

Connable,  Frank  1 jjj 

Connelly.    J.    O.    •.-• 729 


668' 
788* 

71 
607 
545 

71 
607 
728 
855 
607 
194 

71 
315 
668 
255 


Bailey,   Henry   J 

Baker,    John 

Baker   R  &   L  Co 

Bancroft,   A.   E. 

Barker   &   Co.,    R.    L 

Barnaby,    James    C 

Barnett,    R.    P 

Barton.  MP 

Barnes,  E.  H 

Batchelder,   E.    H. 

Bavonne    Bolt    &    Nut   Co.    .. 
Becker    Milling    Machine    Co, 

Beeler,  E.   M 

Bell,    Harry   J. 

Benners,   Edwin   H 

Bennett,    D.   P 

Bennett,  S.  Bert   

Benson.    R.    W 

Berckes,    H.    C 

P.erghoefer,    A.    W 

Berry.    L.    K 

Bethlehem    Steel    Co 

Bigler,  Frank  S 

Bindley,   E.   H 

Birge,   N.  R 

Blanchard.  Winslow    

Bloomfield.   J.    C.    .  . 

Boardman,   Howard    E 

Boiselle,     Raymond 

Boisfontaine,    Albert    S 

Boss  Nut  Co 

Bosworth,   W.    M 

Bowser  &  Co.,  S.  F 

Boyden    Steel    Corp 

Boyle,   E.   F. 

Bradford    Draft    Gear    Co 

Bradshaw,  Wm.   A 

Brady   Brass    Co 

Brady,    Daniel    M. ■  •  ■  •  •  •  • 

Br.-ike     Beam     Manufacturers     Institute 

Brewster,    W.    E 

Brill  Co.,  J.  G. 

Brown.   Charles   M • 

Brumble.   W.  E 

Bninner,    John    

Brvant  Zinc  Co 

Bu'Uard.  Francis  L 

Bullen.   Dana  R 

Burkholder.    C.    J 

Burns,  Harley  E 

Burns,  Justin  C 5,,, 

Bush,   A.    P *" 


Connecticut    Blower    Corp. 

Consolidated    Car-Heating    Co.     . .  . .... . 

Consolidated   Machine    Tool    Corp.. .314, 

Continental    Lumber    &    Tie    Co 

Conveyors   Corp.  of   America    

Cook  Standard  Tool  Co 

Corev.  Alfred  A..  Jr 

Corning  &  Co..  Warren    

Corrigan.  W.  E 

Coyle,  C.   H ■ 

Crandall     Packing     Co 

Crane    Co 

Crane,  F.   S 

Cranston.   J.    A 

Crantford,    H.    B 

Creider.    W.    D 

Crocker.  A.   G 

Cross.    J.    H 

Curtain  Supply  Co. 

Cutler-Hammer    Mfg.    Co 


545, 


.225, 


546 

728 

607 

314 

■';.■;." 195 

71,    608,    789.  854 

195 

854 

855 

317 

...  607 

■"■"■.■;■. 315 

317 


.545, 

.'e'oV, 


194 

728 

545 

607 

668 

855 

546 

71 

71 

195 

545 

855 

789 

256* 

728 

728 

314 

855 

136 

195 

194 


Dale.     James    J ■ 

Damascus    Brake    Beam    Co 

Darrow.  W.  W. 

Davis  Brake  Beam  Co 

Davis.    E.   W 

Day.   D.    R 

Day,    W.    A 

Deems.    Walter    A 

Delantv,    Thomas    W. 

Delaware  Seamless  Tube  Co 

DeLong.    F.   T 

Dennis.    A.    P 

DeRosset.    Thomas    C.    .... •  •  -  • 

Detroit    Seamless    Steel   Tubes   Co... 

Detroit  Steel  Products  Co 

Deverell.    A.     C 

DeVilbiss    Mfg.    Co. 

Diffenderfer.  Lawrence  K 

Dinkey.    AJva    C 

Dix.  George  E 

Dodge,    H.   W. 

Doering,  Walter   C 

Doerr,     H.     B 

Doty,    E.    L 

Doty,  F.   W 

Downs.   S.    G 

Drenning.  Percy  R 

Drver.  R.  P 

Dunn,  C.  A 


.316, 


.256, 


546. 

255, 


6 
729 
728 
668 
729 
854 
546 
729 
546 
728* 
546 
,730 
854 
728 
728 
545 
400 

71 
400 
316 
400 

854 
668 
317* 
66S 
136 
728 
314 
728 
194 
854 
195 
70 
315 
607 
400 
729 
316 
729 
669 
547 
400 
257 
399 
547 
70 
135* 
607 
607 
854 


J.  W. 


.399, 


.400,    545. 


Caley,    Thomas    H 

Cambria    Steel    Co 

Camel  Co 

Cameron,  J.  D •  •  •  • 

Cameron    Steam   Pump   Works    

Carhart,    Alfred    B 

Carr,  Clyde  M 

Casey-Hedges  Co 

Caspers,    Raymond   I 

Cass,   C.  P 

Cecce,   J.    A ,.  ...  •••,'•••■•■ 

Central  Brake  Shoe  &  Foundry  Co. 

Central   Steel  Co 

Chaffee.   Edward  F 

Chain    Belt    Co 

Chapman,    O.    L 

Chapman.   W.    C 

Chapman.  W.  H 

Charter  Gas  Engine  Co. 

Chicago    Bearing   Metal    Co 

Chicago-Qeveland  Car  Roofing  Co. 

Chicago   Pneumatic  Tool   Co 

Chicago  Railway   Equipment   Co.    . 

Childs.  Harold  P 

Chissora.   R.    M 

Cincinnati    Iron  &  Steel   Co 

Clabaugh.   C.   C 

Qark    Car   Co 

Clark,    Frank   H 

Clark,    H.    H 

Clark.   Horace  S. 


.317, 


.194* 


.314, 


.255, 


315 
71 
728 
315 
70 
70 
546 
315 
668 
547 
854 
729 
257 
256* 
854 
315 
789 
315 
315 
547 
314 
70 
314 
729 
70 
400 
257 
789 
546 
854 
547 


Eastman,  S.  G 

Edgewater   Steel   Co 

Edwards  Co..  O.  M 

Ehlbert.    Leo    

Eissler.    Robert    F -  ■  •  ■ 

Electric    Heating    Apparatus    Co. 

Electric  Steel  Co ■  ■ 

Electric    Storage    Battery    Co.     . . 

Elk  Machine  Tool  Corp 

Elk    Mfg.    Co 

Elkin.    T.    C 

Elliott.   Percy   M ._. •••■ 

Elliott  &  Stephens  Jlachmery  Co. 

Elvin  Mechanical  Stoker  Co 

Engle.     R.     P •■ 

Equipment   Specialties   Co 

Erlicher.    H.     L 

Evans.    L.    T 

Evans.    M.    W.^    . ., 

Everson.    R.    W 

Fairbanks.'  Morse    &    Co.     ..... 

Fairmont    Railway    Motors,    Inc. 
Federal   Machinery   Sales   Co.    . . 

Fidgeon.   Milton   C 

Fike,    C.    A. 

Firmhill  Machine  Supply  Co.   ... 

Fishel.    A.    D 

Fishwick.    E.    T 

Fitch.    E.    R 

Flannerv  Bolt   Co 

Flint.    C.    B 

Florandin    Equipment    Co 

Folds,    C.   W 

Folk.  Hassy  S.   C 

Fortune.    J.    R • 

Foster.    Merriam   &-Co 

Frame.    R.    E.    ............... 

Franklin   Railway   Supply   Co. 

256.  257.  316.   546,   607,   788, 

Eraser,   W.    B 

Frasse  &   Co.,   Peter  A 

Fredericks,   C.   C.  ^ 

Freeman.    Fred    W 

Frevert.   Dr.    H.   I •'•■ 

Frve.  William  A 


.70,  668, 


..135.  195. 


728 
545 
256 
607 
316 
854 
545 

547 

729 

729 

729 

314 

546 

546 

730 

316 

668 

545 

545 
71 

728 
314 
545 
788 
547 
315 
316 
71 
547 
728 
315 
728 
316 
400 
729 
315 
729 

789 
399 
71 
607 
400 
669 
607 


Gibson.  S.  Douglas  

Giessel  Co.,  Henry  

Gilford.   Maj.  A.  J 

Gifford-Wood   Co 

Gillespie  &   Co..   A.    W 

Glass.    R.    G 

Globe  Steel  Tubes  Co .  . 

Gold  Car  Heating  S:  Lighting  Lo 
Goldschniidt,  Prof.  Dr.  Hans  ... 

( joodale.     A.     C 

Goodman.    William    

Goodwin  Car  &   Mfg.  Co 

Gorier.    Poultney     

Gould.    Dr.    C.    W 

Graham.    H .    E 

Greene,   William  J 

Green.  Frederick  V 

Gresens.   W.    A.    .  . 

Griffin  Lumber  Co., 

Grip    Nut    Co 

Grove.  G.   R 

Guernsey.    C 

Guild,     Frederick    A 

Gwaltney,    Robert    H 

Haas,    E.vum,   M 

Hale   &   Kilburn   Corp 

Hall,   E.   H 

Hall,    S.   W 

Hamaker,    R.    A 

Hans,    W.    R ■•••.• 

Hardwood   Manufacturers  Institute 

Harris.    D.    T 

Hartman.    J.    H 

Haskell,  Jr..  Broderick    

Hay,    Blake    D 

Haves,    Ross    F 

Haves,   Scott   R 

Havs.    Maj.   J.    L •- . 

Havward.    John    R 

Hazelwood.    Stuart    

Heine    Boiler    Co 

Hennan,    J.    A 

Hewitt,    Herbert    H 

Higgins   &   Co 

Himes,   Thomas   P 

Hiram  Rivitz  Co 

Hisey-Wolf    Machine    Co 

Holding,  J.  C.  C 

Holmes,    Roland   A 

Holtom,  W.  H •  ■ 

Hoosier  Waste  Renovating  Co.    . .  . 

Hopkins,  S.  I 

Hopper.  Blake  C 

Hudson.   A.  H 

Huff.    Robert    

Hull.    George    A 

Hume,    John     

Hunt.  Capt.  Robert  W 

Huntington.    R 

Hutchcraft.    D.    S 

Hydraulic  Press  Mfg.  Co 

Hyman,    W.    J 


.195, 


Illinois  Car  &  Mfg.  Co 

Illinois   Steel  Co 

Independent    Equipment    Corp.     . 
Indianapolis    Steel    Products   Co. 

Industrial    Works    

IngersoU-Rand  Co 

Inland  Steel  Co ■ 

International    Equipment    Co.     .  . 

Interstate   Iron   &    Steel   Co.    

Irwin.  W.    C 

Ives,   R.    P 

Jacobson  &  Sons   Co.,  I.   M.    . . . 

Jahnz,    Edmund    H 

'Tannev,   R.   E 

Jenks.  Charles  D 

lerome.    R.    C 

Johnson,    H.    R.    N 

Tohnson.    J.    E 

Johnston.    H.   W 

Jones    &   Laughlin    Steel    Corp. 

Jones,  C.  W 

Jones,   Irving  H.    

Keathlev,    Ernest    

Keller.   Wm.   H 

Kelly  Co..  William  E 

Keeney,    M.   E 

Kennedv,     C.    A •-:■••• 

Kilbourne  &  Jacobs  Mfg.  Co.   .  . 

King,    Edwin    L 

Kinsey  Co.,   E.   A.    . . .  -  ■ 

Kirhv-Bonner  Lumber  Co 

Krafftmiller,   M.   P 

Kroehler,  T.  G 


.316, 


728 

546 

316 

314 

788 

728 

789 

195 

547 

255 
71 

854 

399 

314 

855* 

315 

789 

670 

728 

668 

546 

855 

545 

400* 


.314, 


854 
316 


Clark!  W.  S.   .  .  : . .  . |55 

Cleveland    Discount    Co ^^' 

Cleveland  Milling  Machine  Co 195 

Coale-Fraser    Lumber    Co 399,  668 

Coats,   Frank  W 546 

Cochrane,  A.  B 316 

Cohen.    L.    L 316 


Garlock    Packing    Co. 

Gatch,   Nelson   B ^'J 

Gavnian.    B.    A. "S" 

General   American  Tank  Car  Corp.        .  .  .... 

General    Electric   Co 70,   195,    314,   668, 

Giauque,    E.    D 

Gibbs     &     Hill     

Gihb  Instrument  Co 


728. 


.70. 


546 

855 
545 
545 
788 


Laclede   Steel  Co 

I.ally,  R.   R 

Landis.   A.  B 

Larimer,   C.    H 

Lamer.   W.   A i-  • 

Lassiter.  Columbus  K 

Lathrop.    Jay    C 

Latrobe    Tool    Co ■  ■  • 

Laughlin    Barney    Machinery   Co. 

Lawrence.    Alex.    D 

Lawther,    P.   W 

Layton.  A.  C 

Lederer,    C.    F 

Lehon  Co * 

Lentz,    C.    D 


729 

....  854 

.546,  668 

399 

788 

546 

728 

668 

547 

257 

788 

546 

400 

135* 

668 

669 

729 

256 

71 

546 

315 

195 

545 

608 

545 

195 

545 

195 

70 

855 

545 

316 

789 

608* 

788 

70 

256 

314 


.399, 


*  Illustrated  article;    I  editorial; 


257,  315,  399, 
t  short,  non-illustrated  article  or  note;    t  communication 


855 

728 

400,  854 

314 

607,  854 

. . . .  70 

. .  . .  315 

314 

400 

....  255 
789 

315 

854 

255 

316* 

70 

.401.  546 

314 

669 

854 
547 
257 


607 
195 
315 
729 
854 
788 
256 
668 
314 
400 
400 

545 
789 
135* 
789 

72 
253* 
854 
607 
668 
546 
545 
317 
313 

70 
607 


.195. 


.545, 
.546, 


RAILWAY    MECHANICAL    ENGINEER 


XI 


255 
136 

854 
854 


Lewis,  C.   R 

l.inui  Locomotive  Works   •  ■  •  • 

Limle    Air    Products    Co 7o» 

Link-Belt  Co /•.;■/- x';4 

Link  Belt  Meese  &  Gottfried  Co 534 

Link.    N.    P 

Lister,  F.  E 

Littlefield.    A.    S 

Little.    W.   O 

Llewellyn,     Paul ■■■■ 

Locomotive    Firebox    Co.  _ '■^^^>^ 

Locomotive    Lubricator   Co ^i^- 

Locomotive  Stoker  Co '^" 

Locffler,    A.   A 

Loomis.   O.   W 

Lucas    Co..    Robert    M. 

Lum.   A.    .  .  .^ 

Lynch.    C.    S 


.546. 


Lvnch.  C.  T. 
LTOch,  E.  D. 
Lvon.  I.   D.    . 


545 
546 
255 
.315 
400 
788 
399 
668 
789 
401' 
668 
400 
256 
70 
71 
730 


.195. 

.VlV, 
728, 

'.314. 


MacLaren.    A.    W 

MacLean.  J.  A 

Maher.    Charles    A 

Mahr   Mfg.   Co.    •■■•,••.■,• knV 

Manning.    Maxwell   &    Moore    607, 

Manning.    William    E 

Marshall.    W.    H 

Martin.    ('■.    11 

Martin.    W.    W 

Marvin  &  Casler  Co 

Matthews    Co.,    C.    \..  _ 

Matthews    Corp.    W.    N 

Mattern.  H.  F 

Mattingley.    E^  H 

Mays,  Floyd  K _ 

McCarter.  Robert  D ^\' 

McCarthy,  J.  J 

■      F 

P 


547* 

607 

314 

854 

789 

546 

669- 

1. 16 

547 

256 

607 

607 

256 

314 

855 


M. 


McCormick,    A. 
AlcCornlick.    R. 
McCuen,    C.    F 
McFarland.    R. 
McGinnis,    P.    B. 
McGuigan.    F.   H.. 
Mclnncs    Steel    O 
McMvler   Interstate   Co, 
McNaueher.  D.  W.   . . . 

McPherson.    C.    J.    

McWhorter.  W.   A.    . . 
Meese    &    Gottfried    Co 


Jr. 


71* 
855 
854 
728 
546 
547 
546 

70 
788 
670 
855 
546 
854 


Merchant    &    Evans   Co \\\ 

Mercury    Mfg.    Co.     ... 
Atessinger.  Clifford  F.   . 

Meston.    \.    M 

Met'l   Fibre   Rope  Co.    . 
Metal   &    Thermit   Corp. 

Meydrech.  .T.  J 

Mever.     Charles     E.     .. 

Michaels.    Hunter    

Michigan   Bolt   &   Nut  Works    194 

Midvale    Co ■■ ^69 

.Midvale  Steel  &  Ordnance  Co '1 

Mietz    Corp..   August    3J  = 

Miller.    Henry    J 

Milliken.  Tames  M 

Milner.  B.  B 

Milwaukee    Assn.    of  Commerce 

Minnesota   Supply  Co 

Mitchell.   S.   R 

Mitsui    &    Co ■  ■  ■  • 

Mobile    Light    &    Railway    Co =4/ 

Mock.    E.    L 316 

Moore.     Paul     

Morrison  S:   Risman  Co, 

Morton    Mfg.    Co 

Moses.    T.    P 

Mould.     B.    K 

Mount.    Thomas    I 

Mudge.    Burton    

Mure.   R.   D 


54 
314 
316 
728 
315 
789 
668 
315 


854 
669 
788 
668 
70 
195 
401 


Murphy 
Murphy 
Murray 
Murian 


D.  S 

George   F. 

M.     E.     .. 
Co..    W.    S. 


316 

854 

399 

730 

789 

547 

855 

855 

789* 

729 

315 

668 


Pearson,    Henry    

Peterson,    Carl    H 

Pevcke,    A.    11 

Pheliis.   Frank  N 

Phillips,    L.    R ..••• 

Pica.   E.  F 

Pierce.  A.  G 

Piez.    Charles     

Pike.    Harry    A ■  •  ■ 

Pittsljurgh    Machine    Products   Co. 

Pittsburgh     Steel    Co 

Pittsburgh  Testing  Laboratory  .  . . 

Pleasance.    H.    U 

Pollak.     Emil     

Pollak,    Tulian   A 

Pollak.    Marice    E 

Pratt  &  Cady  Co 

Pratt   &    Lambert    

Precision    Instrument   Co 

Price.    E.    W 

Pride,   E.   F 

Prinie  Mfg.  Co ; 

Production    Engineering    Co 

Protccto    M  fg.    Co 

L'ullnian   Co ■ 


.316, 


.136.  668. 


Nathan    Mfg.    Co •■ 256,  399 

National    Boiler    Washing    Co 3yy 

National  Car  Wheel  Co 314 

Wational    Lumber  Manufacturers    Assn 39 

National    Malleable    Castings    Co .  .  401 

National    Safety    Appliance  Co 314,  607 

Nevins    Co..    W.    P 546 

Newhall.    David 8.54 

Newport  News  Shipbuilding  &  Dry  Dock  Co.  »i4 

Niles-Bement-Pond   Co 728 

Nimrock.   Tohn  Knox    788 

Nolle.    C.    B 670 

Noris.    N.    B 728 

Nugent    Steel    Castings  Co 543 


O'Connor.    Michael   J. 

Oilpear  Co 

O.     K.     Co 

Osborne.    Lovall    A.    . 

Oswald.    W.    S 

Otley.    .1,    ,T 


.400,  546, 


Page.    Harry    W 

Paige  &   Jones   Chemical  Co.    . 
Palmer.    William    H.,    .Tr.     . .  . 

Palmyra    Packing    Co 

Parker.     Horace     

PawHnc    X-     ITaruishfeger    Co. 


.194. 


.341, 


Quinu   Oil    Iturnei 


&  Torch  Co. 


854 
315* 
195 
71* 
256 
854 
400 
854 
195 
545 
854 
789 
670' 
195- 
195 
195 
256 
728 

70 
545 

70 
728 
256 
546 
399 

195 


195* 

668 

545 

789 

547 

194 

547 
315 
547 
546 
855 
854 


Railroad     Supply     &     Equipment     Exchange 

Railway   Car    Manufacturers'    Assn 

Railway  F.<|uipnieiit  &  Publication  Co 

Raihvav    Steel    Spring    Co 

R.    C.    S,    Ecpiipnient    Co 

Reading    Iron    Co 

Reading   Steel    Casting  Co 

Reading  Valve  &  Fittings  Co 

Reed-Prentice    Co 

Reliance   Mfg.   Co 

Reliance  Oil  Engine  Corp •  •  •  • 

Re|ilui<le.    I.  Leonard    : bb%. 

Rcvnolds.  H.  E •  ■  • 

Reynolds.    T.    N "JO?. 

Reynolds.    P.    J.   M 

Reynolds- West    Lumber    Co 

Rhodes.    J.    Edgar    

Riley.    E.    R 

Robbins.    Maj.    Frank   S 

Robertson    Co..    H.     H 

Robinson.  H.  J , 

Rochester.      Harry      R 

Roehl.  W.   J 

Roesch,    Frank    P 

Rohnian,    Harry    D 

Roku-Roku    Shoten    

Rood.  F.  H 

Rosendahl,    Harold    

Ross.    Graeme    

Rosser,   C     C 

Rosser.    W.   W 

Rossman.    F.    F 

Rule.  A.   C 

Rupert.    L.    H 

Rupf.  C.   L 

Russell.  A.  M 

Ryerson.  Joseph  T.   ..194,  255,  400.  545,  /30. 

Safety  Car  Heating  &  Lighting  Co 135,     195 

Sale.'C.    S 255 

Scanlon,  J.  L 31'' 

Schmid.  Charles  J •'"l 

Schoemaker.    G.    A 't^O 

Schofield.    Irene    P 70 

Schriever.  Edward  J 195 

Schrontz.    S.    B 317 

Schwacke.    T.    H J35 

Sears.    Willard    T 546 

Selflock  Nut  &  Bolt  Co 789 

Selig.   L.  N 5^6 

Sellers  &  Co.,  Wm •  •  •      13.5 

Service  Motors.  Inc 316.     85  3 

.Service  Motor  Truck  Co 316 

Severin.    F.    C 70 

Sexton.    J.    R 54.5 

Shaal.    Robert    C oO- 

Shafer.    C.     G 257 

Sharon  Presed  Steel  Co 257 

Shaw.    William    N i 

Sheehan.  F.   E 

Sheldon.  Chas.  E 

Sisson.    Vinton     

Sizer    Steel    Corp 

Slater,    J.    A 

Slawson.  J.  H ■  ■  • 

Smith.    Stanley    H 400. 

Sommgr-Adams     Co • 

Southern   Pine   Asn fi07. 

.Speakman.   E.    M 

Stafford    Roller    Bearing    Car   Truck   Corp 


400 

546 

607 

315 

607 

256 

256 

256 
71 

255 
315 
729* 

399 

669* 

728 

72X 

547 

546 

136 

545 

789 

854 

314 

72* 
607 
788 


316 
547 
607 
855 
547 
255 
788 
195 
256 
788 


.135, 

.sVe', 


Stone.    E.    W 

Stubbs.    F.  W._ 

Stuebiiig,   A.    E. 

Sturtevant    Co..    B.    F 

Sullivan  Machinery  Co 

Superheater    Co 

.Surplus  Steel  Exchange   547, 

.Sykes.   C.   E.    .  .  .  ._ 

Symington    t'o..    T.    H 


Talbot.    Elisha    IL.Ilingsworth    .. 
Talbort-Railway   Ecpiipnient,   A. 


135 
314 
400 
316 
70 
401* 
195 
72" 
195 
788 
316 
854 


Standar.l  Bolt  Corp.   . 194 


.668,    728 
*  Illustrated  article 


Standard   Crane  &   Hoist    Co. 

Standar.l    Engineering   &   Lubricating   Co.    .  . 

.Staiidaril     Forgings    Co 

Standard    Railway  Equipment  Co 314, 

Standai-'l  Steel  &  Bearings.  Inc 

Standar.l  Stoker  Co 72".  135. 

Standard   Tank   Car   Co 

Stearns.   W.    M 

Steers.   J.    Rich    

Steinmetz.    A.    C 

.Stephenson.    J.    L 

.Stephenson.    J.    T 

Stickler.    P.    E 

Stone.   C.   W 


H. 


314 
315- 
607" 
854 

728 
728 
668 
256 
400 

548* 
315 


Talmadge   Mfg.   Co 854 

Taylor.    A.    A 

Tennessee  Coal.    Iron  &   Railroad  Co 

Terlnme.    R.    E 

Texas   Co 314, 

Thatcher,    \V.    C 

Thilfault.    A.    E 

Thomas.     H.    C 

Thomas.  W.   P 

rhorr.lnirgh    L'nivcisal   Gasket   Mfg.   Corp... 

Thornburg.    W.     N 

Thornwell.     V..     A 

Thurston.    II.    1! 

Titus.    H.    J 

Titiisville    l-'orge   Co 

Todd.  John   X 

Trautman.   J 

Trii.p,   B.   II 

Troy.    M.   O 

Trnscon   .Steel  Co 546. 


L'chling  Instrument  Co.   ..135.  194,  315,  401, 

I'niou  Asbestos  &  Rubber  Co 

I'nion    Melal   Products   Co 314,  316, 

I'nion    Railway    Equipment   Co 255, 

United   Alloy   Steel    Corp 

L^nited  States  Electrical  Tool  Co 

r.   S.   Light  &  Heat  Corp 

Cniversal    Gasket    &    Mfg.    Co 


256 
256 
135 
400 
399 
688 
670* 
195 
789 
789 
399 
854 
256 
729 
546 
789 
70 
855 
728 

546 
256 
607 
668 
670 
315 
545 
789 


\alenlinc.   H,    S 135 

X'anadium    Corp.    of    America    729 

\'an    Uorn   Iron  Works   315 

\'an  Inwagen.  F 729 


\'aughn.    F. 

Villelte,    V 

X'issering.    Harry 


855 
317 
400 


Wagner.    G.    W 315 

Wainwright.    loseph    789 

Waldvogel.    Edward   C 316 

Waller.    E.    P 855 

Walworth   Mfg.    Co 195 

Walworth    Ohio    Co 195 

Waples.   R.    M 730 

Wasoii    Mfg.    Co 854 

Watrous.    E.    P 730 

Weaver.     Donald     400 

Webster.  Harold   E 728 

Weldless  Tube  Co 255 

Wendt,  William  F 855* 

Wentworth.   R.   W 400 

Werheim.   Walter   P 728 

Westinghouse   Air  Brake  Co 135.   136. 

257,  317,   547,  607.  788.  789 

Westinghouse    Electric    &    Mfg.    Co 71, 

546,   547.   854 

Westinghouse  Electric  International  Co 789 
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During  periods  of  freight  car  shortage  demands  are  so  in- 
sistent that  it  becomes  the  first  duty  of  all  concerned  to  do 

everrthing  possible  to  assist  in  improv- 
Make  the  ing  "the  utilization  of  the  existing  roll- 

Repair  Job  a  ing  stock.  The  incentive  is  a  real  one 
Thorough  One      when    it   is   remembered   that   at   such 

times  a  car  not  used  represents  an  aver- 
age revenue  loss  of  about  ?6  for  each  idle  day.  It  is  a  start- 
ling fact  that  freight  cars  spend  about  20  per  cent  of  their 
time  on  repair  tracks  or  in  traveling  to  and  from  such  tracks. 
This  is  the  point  where  the  attention  of  the  mechanical 
departments  of  the  railroads  must  be  concentrated  if  they 
are  to  do  their  share  toward  improving  conditions.  As  a 
car  leaving  the  repair  track  means  one  more  car  available 
for  traffic,  at  times  of  urgent  demand  for  cars  there  is  a 
strong  temptation  to  do  just  enough  work  to  turn  a  car  back 
into  service  again.  The  general  car  situation  has  been  but 
little  improved,  however,  if  at  an  early  date  that  same  car 
is  obliged  to  make  another  trip  to  a  repair  track  and  has  to 
be  again  withdrawn  from  service  for  another  day  or  so,  as 
is  usually  the  case  even  though  the  work  may  be  j>erfoniied 
in  an  hour  or  two.  When  the  need  for  cars  is  the  greatest 
is  the  time  when  the  fullest  benefit  may  be  obtained  by  doing 
a  thorough  job  on  even.-  car  that  reaches  the  cripple  track. 
Not  only  should  the  work  that  is  necessary  to  repair  the 
parts  whose  condition  caused  the  withdrawal  of  the  car 
from  service  be  well  done,  but  in  addition  the  opportunity 
should  be  utilized  to  repair  all  other  parts  which  careful 
inspection  shows  might  •  require  attention  at  an  early  date. 
It  is  not  so  much  the  number  of  cars  which  are  turned  out 
that  really  counts  as  the  number  of  cars  which  are  in  a 
condition  to  stay  out  in  service  and  continue  to  earn  revenue. 


There  seems  to  be  a  general  impression  among  railway  oper- 
ating men  that  modern  locomotives  do  not  give  as  high  power 

output    in    proportion    to   their   weight 

Utilizing  nor  haul  as  heavy  loads  as  locomotives 

Capacity  in   use  some  years  ago.    Investigation 

of  Locomotives     nften   shows   that  the   available  power 

of  large  locomotives  is  not  being  fully 
used  and  very  often  trial  runs  show  very  much  better  per- 
formance than  is  attained  in  everyday  service.  A  comparison 
of  locomotive  tractive  force  with  train  resistance  in  most 
cases  would  indicate  that  heavier  loads  could  be  hauled  or 
higher  speeds  made  than  seems  possible  in  practice.  Prob- 
ably the  reason  that  a  large  locomotive  does  not  come  up  to 
e.xpectations,  even  when  in  good  condition  from  a  mechanical 
standpoint,  lies  in  the  fact  that  it  is  supplied  with  a  limited 
amount  of  fuel,  often  ver\-  much  less  than  it  has  been  de- 
signed to  burn.  The  general  proportions  of  locomotives  are 
usually  based  on  the  assumption  that  120  lb.  of  coal  will 
be  burnt  per  hour  for  each  square  foo*  of  grate  area.  Typical 
modern  Mikado  or  Pacific  type  locomotives  usually  have 
from  60  to  70  square  feet  of  grate  and  would,  therefore, 
require  7,200  to  8,400  lb.  of  coal  an  hour.  The  limit  of 
hand  firing  is  about  7.500  lb.  an  hour  but  the  best  that  can 


lie  exjjectcd  from  the  average  fireman  is  aljout  0,000  lb.  It 
i>  natural  for  the  fireman  to  spare  himself  as  much  as  pos- 
sible and  in  everj-day  service  the  rate  of  firing  will  usually 
not  e.xceed  3,000  to  4,000  lb.  of  coal  per  hour  while  a  loco- 
motive is  running.  This  means  that  the  firebox  is  getting 
less  than  half  the  amount  of  coal  it  can  use  and  the  cylinders 
are  getting  only  about  half  the  amount  of  steam  they  were 
designed  for. 

Under  these  conditions  it  would  be  possible  to  increase 
the  power  of  the  locomotive  at  a  speed  where  the  boiler  is 
the  limiting  factor  by  as  much  as  40  per  cent  by  merely 
increasing  the  fuel  supply.  There  is  a  big  opportunity  for 
improving  operating  performance  by  starting  a  campaign 
among  the  firemen  to  get  them  to  supply  somewhere  near 
the  amount  of  coal  a  locomotive  is  intended  to  burn.  If  this 
cannot  be  done  there  does  not  seem  to  be  any  excuse  for 
building  such  large  hand-fired  locomotives.  If  the  locomo- 
tive was  designed  for  the  limited  amount  of  coal  which  the 
firemen  will  shovel,  it  could  be  made  smaller,  cheaper  and 
be  easier  to  maintain.  There  is  another  alternative,  of  .course, 
the  application  of  mechanical  stokers  on  all  large  locomo^ 
tives.  It  is  generally  accepted  that  the  application  of  a 
stoker  is  justified  on  locomotives  requiring  over  6,000  lb.  of 
(oal  an  hour.  IMany  locomotives  that  far  exceed  these  limits 
are  still  being  built  for  hand  firing.  There  seems  little  justi- 
fication for  providing  excess  capacity  unless  it  can  be  util- 
ized and  the  application  of  stokers  on  all  large  locomotives 
would  seem  to  be  absolutely  necessary  for  efficient  operation. 


There  is  no  doubt   that  many  jjractical   railroad  shop  men 

object    to    schedule    systems    because    of    the   clerical    work 

.       „„       .  involved   in   filling   out   certain    forms. 

An  Effective       rhey   fail  to  realize  that  shop  sched- 

Schedule  at        ules,    to   be    of   practical    value,   must 

Jackson  Shops  consist  of  something  far  more  vital 
than  assigning  a  clerk  to  fill  out  forms 
regarding  work  already  done.  The  eft'ective  shop  schedule 
orders  work  and  material  in  advance,  and  is  an  important 
aid  in  locating  weak  departments,  speeding  up  operations 
and  increasing  shop  output.  The  schedule  system  has 
already-  demonstrated  its  ability  to  perform  these'  functions, 
and  the  numljer  of  forms  used  can  be  suited  to  the  needs  of 
individual  shops.  The  schedule  system  installed  at  the 
Jackson  shops  of  the  Michigan  Central,  as  described  in  this 
issue,  has  few  printed  forms,  and  yet  its  effective  control  of 
shop  operations  was  one  of  the  important  factors  enabling 
the  Jackson  shops  to  recover  quickly  from  the  strike  and  in  a 
jjeriod  of  three  months  show  an  important  increase  above 
normal  output. 

The  first  essential  of  any  successful  schedule  system  is 
that  the  entire  shop  supervision  believe  in  it  and  work  for  it. 
M  Jackson,  everyone  from  the  division  master  mechanic  and 
shop  superintendent  down  to  the  youngest  foreman  is  appar- 
ently an  enthusiastic  booster  for  the  schedule.  The  reason 
is  that  the  schedule  system  gives  these  men  a  reasonably 
logical  method  of  controlling  shop  oj^erations.     It   relieves 
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them  of  mail)-  minor  details,  affording  opportunity  to  concen- 
trate on  more  important  features  of  the  work.  In  addition, 
it  so  times  the  work  of  the  various  departments  that  as  a 
rule  locomotive  parts  arrive  at  the  erecting  shop  ready  for 
assembling  as  they  are  needed. 

It  is  impossible  to  run  a  shop  schedule  system  successfully 
without  the  services  of  some  man  of  reasonably  high  calibre, 
who  is  familiar  with  locomotive  repair  work,  to  fill  the  posi- 
tion of  schedule  supervisor.  At  Jackson  this  man  is  given 
the  title  of  schedule  foreman  and  made  responsible  not  only 
for  scheduling  locomotives  but  also  for  following  up  work 
orders,  trucking  all  material  through  the  shops  and  shipping 
to  outside  points.  The  schedule  foreman  has  an  assistant  to 
handle  details  of  the  work,  a  clerk  to  look  out  for  work 
orders,  and  ten  laborers  provided  with  power  tractors  and 
trailers  for  moving  material.  The  movement  of  material 
is  intimately  involved  in  a  successful  schedule  system;  know- 
ing when  various  operations  are  to  be  completed,  the  schedule 
foreman  is  in  the  best  position  to  supervise  the  movement  to 
the  next  machine  or  department.  Special  attention  is 
directed  to  the  efficient  power-trucking  system  at  Jackson 
shops  as  described  in  the  article. 

Of  particular  interest  also  is  the  efficiency  department  at 
Jackson,  composed  of  two  machinists,  two  boiler  makers 
and  a  blacksmith  who,  under  the  close  personal  direction  of 
the  assistant  shop  supervisor,  devote  their  entire  time  to 
tracing  delays  as  indicated  by  red  marks  on  the  schedule 
board,  locating  the  weak  points  in  various  departments  and 
strengthening  them.  When  one  department  has  been  brought 
up  to  the  standard,  some  other  becomes  the  limiting  factor 
and  receives  the  same  kind  of  attention.  In  this  way  there  is 
a  gradual  toning  up  of  the  entire  shop  organization,  with  a 
decidedly  favorable  effect  on  shop  output. 


been  worked  out  with  the  greatest  care.  It  still  remains  to 
be  seen  whether  the  railroads  will  be  able  to  get  together 
on  the  project  on  which  in  the  past  they  have  never  been 
able  to  agree.  It  is  evident  that  certain  advantages  could  be 
obtained  by  a  standardization  of  box  cars  but  there  are 
difficulties  in  putting  the  scheme  into  practice.  The  standard 
car  would  certainly  stop  the  building  of  inferior  designs. 
It  should  bring  about  some  reduction  in  the  cost  of  building 
cars  and  should  facilitate  repairs  on  foreign  lines  after  a 
sufficient  number  have  been  placed  in  service  to  justify  the 
roads  in  keeping  repair  parts  in  stock.  There  are  certain 
difficulties  that  are  bound  to  arise  from  the  adoption  of  a 
standard  car.  After  the  design  has  once  been  definitely 
standardized  there  will  be  a  tendency  to  perpetuate  it  and 
if  this  is  carried  too  far  it  may  prevent  the  adoption  of 
improved  types  of  construction.  It  will  also  be  difficult  tO' 
develop  a  design  that  will  not  discriminate  against  the  manu- 
facturers of  certain  car  appliances. 

There  is  some  question  whether  the  railroads  are  ready  at 
this  time  to  adopt  a  standard  car  but  even  if  the  time  is  not 
ripe  for  a  unified  design,  the  roads  should  go  on  adopting 
standard  dimensions  and  minimum  requirements  that  will 
promote  interchangeability  of  parts  and  facilitate  the  repair 
of  cars  off  the  home  line. 


A  circular  recently  issued  by  the  American  Railway  Asso- 
ciation states  that  the  committee  on  car  construction  of  the 
Mechanical  Division  has  practically 
The  completed    designs    for    standard    box 

Standard  cars  of  40  and  50  tons  capacity  which 

Box  Car  "^^^l  be  submitted  to  the  roads  which 

are  members  of  the  American  Railway 
Association  for  adoption.  The  standard  car  will  probably 
be  the  most  important  technical  question  that  will  come  be- 
fore the  next  ^Mechanical  Division  meeting.  Standard  designs 
for  freight  cars  have  often  been  proposed  before  but  it  has 
not  been  possible  to  get  the  railroads  to  agree  on  a  satis- 
factory type.  In  1914,  the  American  Railway  Association 
appointed  a  committee  to  work  out  designs  for  standard  box 
cars.  A  sub-committee  representing  the  principal  carbuilders 
was  appointed  and  later  representatives  of  the  mechanical 
departments  of  some  of  the  principal  railroads  were  added 
to  the  membership.  Three  designs  were  prepared  by  the  sub- 
committee and  sample  cars  were  built  in  1917  but  a  short 
time  later  this  country  entered  the  war  and  the  matter  was 
not  carried  through  to  a  conclusion. 

WTien  Mr.  McAdoo  was  appointed  director  general  of 
railroads,  he  attempted  to  bring  about  a  standardization  of 
equipment  which  resulted  in  the  design  of  the  cars  built  by 
the  Railroad  Administration.  These  were  compromise  de- 
signs hurriedly  prepared  and  no  one  has  ever  proposed  that 
they  should  be  perpetuated  as  a  standard  of  American 
railroads. 

Since  the  end  of  federal  control  the  Committee  on  Car 
Construction  has  gradually  been  laying  the  foundation  for 
the  development  of  the  standard  box  cars.  As  a  basis  for 
^he  design,  certain  fundamental  dimensions  and  minfmum 
strength  requirements  were  proposed  in  1920.  These  were 
adopted  by  a  letter  ballot  of  the  Mechanical  Division  and 
approved  by  the  .\merican  Railway  Association.  The  designs 
which  the  committee  is  now  readv  to  submit  have,  no  doubt, 


One  of   the   perplexing  problems  which  the  railroads  have 
had  to  face  in  recent  years  has  been  to  obtain  a  well  balanced 
design   in    rebuilt   locomotives    without 
The  Problem  of     excessive  exj)enditures.    Practically  all 
Rebuilding  the    important   modern    appliances    for 

Locomotives  increasing  the  economy  of  the  locomo- 
tives are  boiler  accessories.  If  the 
boiler  is  rebuilt  with  the  addition  of  one  or  more  of  these 
devices  it  usually  has  more  capacity  than  the  cylinders  can 
use  and  as  the  railroads  are  anxious  to  get  the  maximum' 
tractive  force  from  all  their  motive  power,  it  is  desirable  to 
increase  the  size  of  the  cylinders.  If  the  cj'linder  diameter 
is  increased  to  utilize  the  available  steam  capacity,  the  stresses 
on  the  main  rods,  driving  boxes  and  frames  will  be  too  high 
in  most  cases.  This  makes  it  necessary  to  provide  practically 
an  entire  new  set  of  machiner\-  and  increases  the  cost  of 
rebuilding  very  greatly.  Since  the  introduction  of  devices 
for  utilizing  the  trailer  or  tender  wheels  to  increase  the  trac- 
tive force  at  low  sp)eed,  a  new  method  is  available  for  over- 
coming this  difficulty.  By  applying  such  devices  for  increas- 
ing the  tractive  force,  the  capacity  of  the  boiler  at  low  speed 
can  be  utilized.  At  higher  speeds  the  main  cylinders  would 
be  able  to  utilize  the  full  boiler  output  by  running  at  a 
slightly  longer  cutoff.  Thus  from  the  engineering  standpoint,- 
the  introduction  of  auxiliar}^  devices  for  increasing  tractive 
force  offers  new  possibilities  for  obtaining  a  well  balanced 
design  in  rebuilt  locomotives. 


It  would  be  possible,  but  rather  unusual,  to  overestimate  the- 
importance  of  adequate  modern  machinery  in  enginehouses. 
In  most  cases  the  condition  is  reversed 
Engine  Terminal  and    the   needs    are  underestimated  to- 
Machine  such   an  extent  that  sufficient  machine 
Equipment         equipment  is  not  available,  in  propor- 
tion  to  the  locomotives  despatched,  to- 
keep  motive  power  in  good  operating  condition   and  elim- 
inate  delays.      Frequently  there   are  no  machines   at  small 
terminals  to  perform  even  comparatively  simple  operations, 
such  as  turning,  boring  or  shaping.     As  a  result,  locomotives 
must  be  taken  out  of  service  and  sent  to  the  back  shop  for 
slight  repairs,  or  else  held  in  the  roundhouse  while  defective 
parts  are  shipped  to  the  main  shop,  repaired  and  returned. 
Revenue  is  lost  while  the  locomotives  are  out  of  service,  and 
unexpected  light  repair  jobs  disorganize  the  schedule  work  in 
the  back  shop. 
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In  engineliouses  provided  with  macliiiie  equipment,  on  the 
other  hand,  some  of  tlie  machines  are  so  old,  and  were  so  old 
when  discarded  by  the  back,  shop,  as  to  be  practically  use- 
less. Many  instances  of  machinery  of  this  kind,  which 
hinders  more  than  it  helps,  could  be  cited,  but  one  will 
suffice.  A  prominent  eastern  railroad  purchased  a  new  driv- 
ing wheel  lathe  for  installation  at  one  of  its  back  shops,  die 
old  lathe  being  shipped  to  a  comparatively  new  enginehouse 
and  set  up.  The  old  lathe  was  an  obsolete  model  with  the 
driving  gear  teeth  on  the  face  plates  exposed,  badly  worn 
and  having  large  portions  of  several  of  the  teeth  broken  out. 
In  fact,  the  lathe  was  in  such  shape  that  it  could  not  be 
used  for  turning  tires  at  all.  It  was  occasionally  used  to  true 
journals,  but  on  the  whole  was  more  of  a  liability  than  an 
asset,  taking  valuable  space  in  a  congested  enginehouse. 

The  lack  of  machinery  in  enginehouses  is  costly  in  three 
wa}s:  Loss  of  revenue  from  delayed  locomotives,  cost  of 
shipping  locomotive  parts  to  back  shops  for  repairs,  and 
undue  interference  with  back  shop  work,  increasing  its  cost. 
Enginehouse  work  sent  to  the  back  shop  is  usually  marked 
rush  and  greatly  interferes  with  the  output  of  the  back  shop 
because  schedule  work  must  be  taken  from  the  machines,  the 
rush  enginehouse  work  substituted  and  the  schedule  work 
then  set  up  again.  Where  several  terminals  are  located  near 
together  and  at  some  distance  from  the  main  back  shop, 
experience  has  shown  it  a  paying  investment  to  equip  one  of 
the  terminals  with  a  small  production  machine  shop  capable 
of  supplying  the  needs  of  that  district  for  cylinder  packing, 
valve  packing,  rod  brasses  and  similar  parts.  With  a  few 
modem  machines  these  parts  can  be  made  as  accurately  and 
cheaply  at  the  roundhouse  as  at  the  back  shop.  In  addition 
the  cost  of  shipping  is  saved  and  the  parts  are  available  when 
needed  in  a  hum-. 


The  ability  of  a  road  to  handle  satisfactorily  the  volume  of 
traffic  offered  may  at  times  depend  upon  the  degree  of  per- 
fection to  which  the  motive  power  is 
Locomotive         maintained.   A  so-called  "car  shortage" 
Maintenance         is  usually  due  only  in  part  to  an  actual 
Standards  ''^^'^    of    cars.     Other    important    con- 

tributory causes  may  be  a  lack  of  suffi- 
cient terminal  facilities  or  some  factors  for  which  the  me- 
chanical department  is  not  responsible.  The  mechanical 
department  is  responsible,  however,  if  a  sufficient  number 
of  the  locomotives  o%\'ned  are  not  maintained  in  a  suitable 
condition  to  operate  without  frequent  minor  running  repairs. 
A  low  standard  of  maintenance  makes  it  difficult  to  handle 
full  tonnage  trains  promptly  without  delays  on  the  road  or 
to  turn  locomotives  as  quickly  as  they  should  be  turned  to 
render  the  maximum  service  in  relieving  traffic  congestions. 
Conditions  during  recent  months  have  greatly  increased  the 
number  of  locomotives  needing  general  overhauling  and  the 
back  shops  have  a  big  program  ahead  of  them  to  bring  the 
number  of  unserviceable  locomotives  down  to  a  normal  figure. 
\\"hile  there  undoubtedly  is  an  urgent  need  for  many  new 
locomotives  and  for  a  thorough  and  prompt  overhauling  of 
considerable  existing  power,  the  need  for  adherence  to  a  high 
standard  of  maintenance  and  the  benefits  that  can  be  obtained 
therefrom  should  not  be  overlooked.  Even  roads  that  in 
former  years  insisted  on  a  relative  high  state  of  maintenance 
have  been  obliged  recently  to  lower  their  standards.  To  such, 
it  may  hardly  be  necessar}-  to  call  attention  to  the  need  of 
raising  the  standard  as  rapidly  as  possible.  The  next  few 
months  mark  what  is  usually  the  most  trying  period  of  the 
year  at  locomotive  terminals.  Leaky  boilers  and  poor  steam- 
ing locomotives  are  indeed  a  source  of  trouble  in  severe 
weather.  Leaky  rod  packings  are  dangerous  while  leaky 
cylinders  and  piston  packing  rings  reduce  the  capacity  of 
the  locomotive  and  have  a  considerable  effect  on  the  fuel 
consumption.  This  is  also  a  time  of  the  year  when  more 
than  the  usual   attention  should  be  given  to  the  condition 


of  the  front  end  and  draft  apparatus.  Lack  of  prompt  atten- 
tion to  slight  defects  or  wear  of  mechanical  details  may  not 
result  in  immediate  and  important  increases  in  fuel  con- 
sumption but  if  neglected  will  add  considerably  to  the  total 
eventual  cost  of  repairs.  A  low  standard  of  maintenance  is 
never  economical.  Any  apparent  immediate  savings  will  be 
far  more  than  equalled  by  increased  bills  for  fuel  and  by 
higher  costs  of  frecjucnt  running  repair>  and  general  over- 
haulings. 


N. 
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Books 


Sampling  and  Analysis  of  Pig  Iron.  By  the  Chemists'  Com- 
mittee of  the  United  Stales  Steel  Corporation.  40  pages.  6  in. 
by  9  in.,  bound  in  paper.  Published  by  the  Carnegie  Steel  Com- 
pany, Pittsburgh,  Pa. 

This  book  describes  the  accepted  and  approved  methods  used 
by  the  chemists  of  the  constituent  companies  of  the  United 
States  Steel  Corporation  for  the  sampling  and  analysis  of 
pig  iron,  which  have  been  revised  to  include  the  latest  prac- 
tices. The  work  is  not  only  authoritative,  but  it  is  also 
very  complete.  In  addition  to  methods  for  determining  the 
more  common  elements,  the  determination  of  titanium  and 
of  copper  are  described. 


Production  Grinding.  By  F.  B.  Jacobs.  2j8  pages,  6  in.  by  9  in., 
bound  in  cloth.  Published  by  the  Penton  Publishing  Com- 
pany, Cleveland,  Ohio. 

This  well-arranged  and  carefully-printed  book  pertains  to 
productioii  grinding  in  the  industries  and  contains  188  illus- 
trations. Grinding  practices  in  the  automotive  field  are  nat- 
urally given  the  most  space,  and  the  use  of  grinding  machines 
in  five  prominent  American  automobile  plants,  for  cutting 
and  finishing  repetition  machine  parts  in  large  quantities,  is 
outlined.  Experience  in  these  plants  shows  that  both  high 
production  and  accuracy  can  be  obtained  at  the  same  time 
with  modern  grinders,  a  combination  not  found  to  the  same 
degree  in  any  other  t>-pe  of  machine  tool.  While  no  consid- 
eration is  given  directly  to  grinding  in  railroad  shops,  the 
book  should  be  read  by  those  interested  in  more  efficient 
railroad  machine  shop  operation.  Many  jigs  are  illustrated, 
some  of  which  could  probably  be  adapted  with  slight  changes 
to  railroad  shop  use  and  a  chapter  on  die  grinding  will  have 
certain  practical  applications. 


Air  Brake  Assooation  Proceedings  for  1922.  F.  M.  Nellis, 
Secretary,  165  Broadway,  Neiv  York.  232  pages,  6  in.  by  9 
in.    Bound  in  cloth. 

The  twenty-ninth  annual  convention  of  the  Air  Brake  Asso- 
ciation took  place  at  Atlantic  City  on  June  19,  20  and  21. 
1922,  only  an  open  meeting  of  the  Executive  Committee 
having  been  held  in  1921.  The  papers  and  reports  pre- 
sented included  the  following:  Wastes  in  Air  Brake  Ser- 
\'ice,  a  pajser  by  Prof.  S.  W.  Dudley;  U.  C.  Equipment, 
a  paper  by  J.  C.  McCune  of  the  Manhattan  Air  Brake  Club, 
and  a  lantern  slide  lecture  by  R.  E.  Miller;  Air  Consump- 
tion of  Locomotive  Auxiliar\-  Devices,  a  final  committee  re- 
port; Triple  Valve  Repairs,  a  committee  report  by  the  North- 
west Air  Brake  Club,  and  Recommended  Practice,  a  com- 
mittee report  to  which  is  added  a  complete  copy  of  recom- 
mended practices  with  the  1922  revisions. 

In  addition  to  convention  proceedings  the  Air  Brake  Asso- 
ciation now  publishes  books  on  Maintenance  of  Freight 
Brakes;  Maintenance  of  Steam  Driven  Air  Compressors; 
Questions  and  Answers  on  No.  6  E.  T.  Equipment;  Han- 
dling Passenger  and  Freight  Trains;  U.  C.  Brake  Equij>- 
ment;  Code  for  Testing  Air-Operated  Auxiliary  Locomotive 
Devices,  and  Principles  and  Design  of  Foundation  Brake 
Rigging. 


WHAT  OUR  READERS  THINK 


Comments  on  Designing  Gondola  Car 

Chicago,    111. 

To  THE  Editor: 

In  the  article,  "Method  Used  in  Designing  C.  M.  &  St.  P. 
Gondola  Car,"  in  the  November  issue  of  the  Railway 
Mechanical  Engineer,  there  appear  to  be  a  few  arithmetical 
errors. 

Referring  to  page  641,  middle  of  first  column,  calculation 
of  moment  of  inertia  of  center  sill,  item  "Channels,"  quantity 
Ad=  should  read  1.78,  not  17.8.   This  make;  I,  =  1108.546, 

US 
S,    =    148.5    and   Sh   =    142.    Ratio   =^    should  read   = 


ES 


1         2.05 


=  .048. 


29.4    '  142 

Calculation    near    bottom    of    second    column,    page    641, 
should  read 

250,000  250,1)00   X   2.05 

4-    . ■ =    \2,120   lb.    per   sq.    'll. 


21.4 


Under  heading  "Body  Bolster,"  page  642.  second  column, 

item  reading  "I,,  of  webs ,"  the  third  quantity',  14.75, 

should  be  cubed,  not  squared.  The  summation  is  correct, 
however.  Line  below  giving  Ad"  of  flanges  0.75  X  7,5-  X  4 
=  169,  not  42.2.  Sum  of  Ad"  =  1162  and  1,  total  = 
1296.35,  instead  of  1169.54  making  S™  =  159.5.  With  this 
section  modulus  stress  will  become  10,000  lb.  per  sq.  in. 
very  near. 

On  page  643,  "Side  Truss,"  last  item  of  p^  should  be 


(-^Xp,)not(i-  +  p. 


while  developing  a  large  horsepower  when  running  fast. 
In  calculating  stresses  in  the  diagonals  a  "straight  line" 

strut  formula  is  used  when  — is  as  hish  as  178.    The  writer 

r 

believes  this  formula  should  not  be  used  when  —  exceeds  1 20. 

r 

However,  your  correspondent  has  apparently  taken  1  as  ac- 
tual length  instead  of  "equivalent  length"  which  would  be 
one-half  actual  length  when  ends  are  fi.xed.  His  intention  is 
apparently  to  cover  this  factor  by  limiting  stress  to  14,000 
lb.  p>er  sq.  in.  It  is  doubtful  whether  the  method  taken  gives 
fair  values  of  the  stresses.  Certainly  member  D.E.  showing 
such  a  wide  difference  of  3,900  lb.  per  sq.  in.  "allowable" 
and  13,700  lb.  per  sq.  in.  "actual"  should  hardly  be  passed 
without  further  investigation  by  one  of  the  more  exact  strut 
formulas. 

The  same  remark  applies  to  the  top  chord.  The  calculation 
of  bending  moment  due  to  outward  pressure  of  load  is  not 
given,  but  the  writer  would  be  inclined  to  doubt  that  a  stress 
of  20,000  lb.  per  sq.  in.  on  top  angle  is  reduced  to  7,630  lb. 
per  sq.  in.  by  the  mere  application  of  a  wood  plank  in  its 
weakest  direction  for  bending.  The  resultant  pressure  on 
tl}e  side  of  the  car  acting  at  two-thirds  the  depth  from  the 
top  can  be  shown  to  be 


P    = w    D'   tan=      (  45 


') 


.vhere  w  =^  weight  of  material  per  cubic  foot   (sand   = 
D   =  total  depth   of  kad   (say  5   ft.  0  in.) 
b    —  angle  of  repose  of  material   (sand  40  deg.) 


100  lb.) 


Placing  in  the  appropriate  values,  we  find  P  =  272  lb. 

272 


Therefore,  reaction  at  top  angle 


=  91  lb.  per  linear 


foot  of  car  side.  Added  to  this  we  have  a  pressure  due  to 
centrifugal  force  when  passing  around  curves  at  high  speed. 
.\ssuming  an  8-deg.  curve  and  a  speed  of  40  m.p.h.,  the 
well-known  formula  for  centrifugal  force  gives  a  pressure  of 
15.1  lb.  per  sq.  ft.,  or  75.5  lb.  per  linear  foot  of  car  side. 
This  load  is  evenly  distributed;  therefore,  reaction  at  top 


angle 


=  37.75  lb. 


Total  reaction  at  top  angle  =  37.75  +  91  =  128.75  lb. 
Bending  moment  taken  over  15  ft.  length. 


M   = 


128.75    X    15   X    15    X    12 
12 


29,000   in. -lb. 


It  now  remains  to  distribute  the  stress  created  by  this 
Ijending  moment  between  the  wood  and  steel.  The  deflection 
produced  is  obviously  the  same  for  both  members  and  is  in 
general  cases  e.xpressed  by 

wi' 

~    nEI 

where    d   =  deflection    in    inches. 

W  =  total    load    in    pounds. 
I   =r  length    of   be.im   in    inches. 
E  :=  ni' dnhis    of    elasticity. 
1    =  Tnoment   of   inertia    of   section. 
n   =   factor  depending  upon  method   of  leading  and   support. 


The  deflection   for  the  wood   may  be  written  d« 
W,  P 


Wwl' 

nEw  Iw 


and   for  the  steel   ds    ^ 


and  from  c-nditions 


llEs  Is 
Ww  1»  W.  P 


nEw  Iw 


nE,l, 


W, 


Ew  I« 


"e.  1. 


P  and  n   are  common  to  both  and   may  be   omitted   giving  - 

E 
Taking  Ew  =   1,700,000  lb.   per  sq.   in.  for  LL  yellow    pine 

E,.   =  27,000,000   lb.   per  sq.   in.    for  steel 

Iw    =  9.4S 

Es     =  4.05 
we    .'btain   f./S   W,v    =    W^ 

That  is  to  say  the  total  load  W  is  shared  between  the  wood 
and  steel  in  the  ratio  of  1  to  6.78.  Seeing  that  the  bending 
moments  taken  by  the  wood  and  steel  are  proportional  to  the 
loads,  we  can  sav  that  the  wood  takes 


29,000 
1  -I-  6.78 


=   3,720  in.-lb. 


and  the  steel   =  3.720   X   6.78  =r  25,280  in.-lb. 
Section  modulus  of  the  wocd   =  7.97 
Section  modulus  of  the   steel    =    1.56 

Therefore,  stress  on  wood  =  467  lb.  per  sq.  in.  and  on  the 
steel  =  16,200  lb.  per  sq.  in. 

The  angle  also  carries  a  thrust  of  36,600  lb.  as  a  truss 
member  tending  to  buckle  it  in  same  direction  as  side  loading. 

The  bending  moment  of  25,280  in.-lb.  on  the  angle  is 
equivalent  to  an  end  thrust  T  multiplied  by  the  deflection. 

If,  therefore,  the  deflection  due  to  side  pressure  is  calcu- 
lated, and  also  the  equivalent  end  thrust,  to  which  is  added 
the  thrust  of  the  truss  framing,  the  section  may  be  treated 
as  a  column  with  the  new  loading. 
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Deflection   in   this  case   =r  X    

EI  3S4 

1,930  y  180'  5 

d    = X    =    1.34   in. 

27,000,000  X  4.05  384 

25  280 
End  thrust  =      /,,     =  18,900  lb.  to  be  added  to  36,600, 
Ij,..  ".  1.j4 

making  55,500  lb.    Using  strut  formula,  allowable  stress  = 
16,000  —  70  — 


f„ 


-   16,000  —   70    X 
rr   9,700    per    sq.    in. 


15  X  12 

2  X  1.01 


Area  =  4  sq.  in.  Therefore,  allowable  load  =  38,800  lb. 
Actual  load  =  55,500  lb. 

This  would  seem  to  show  that  the  top  angle  is  rather  highly 
stressed,  but  this  maximum  would  only  occur  when  car, 
loaded  with  perhaps  the  heaviest  type  of  material  (sand), 
passes  around  a  curve  at  high  speed.  .\lso  the  side  posts 
have  some  influence  in  supporting  the  15-ft.  length  of  angle 
and  therefore  the  above  calculated  bending  moment  may  be 
higher  than  would  actually  occur.  For  these  reasons  the  sec- 
tion 5  in.  by  3J4  in.  by  lA  in.  angle  is  probably  about  right, 
although  5  in.  by  5  in.  might  be  better. 

The  large  number  of  cars  with  badly  bulging  sides  that 
are  to  be  seen  in  service  is  sufficient  evidence  of  the  im- 
portance of  obtaining  the  best  possible  design  of  side  con- 
struction. H.    J.    COXEXTRV. 

Note — Slide  rule  was  used  in  all  calculations. 

Note:  In  addition  to  the  points  mentioned  above,  atten- 
tion is  called  to  the  fact  that  in  the  table  on  page  641  giving 
the  meaning  of  the  symbols,  the  items  Sy,  and  St  should  be 
transposed. 


Advantages  of  Three-Cylinder 
Locomotives 

AsHFC'BD.  Kent,   England. 

To  THE  Editor: 

As  one  who  has  made  a  close  study  of  three-cylinder  loco- 
motives during  the  past  15  years,  I  have  read  with  the 
greatest  interest  the  article  in  the  November  issue  of  the 
Railway  Mechanical  Engineer  dealing  with  the  Character- 
istics of  Three-Cylinder  Locomotives.  The  conclusions  ar- 
rived at  exactly  agree  with  those  given  in  a  paper  which  the 
writer  read  before  the  Institution  of  Locomotive  Engineers 
(London)   in  1918. 

While  Mr.  Meineke  has  made  out  a  good  case  for  the  use 
of  three  cylinders,  there  are  yet  other  advantages  which  he 
has  not  touched  upon.  For  instance,  the  reciprocating 
masses  of  each  set  of  parts  are  only  about  70  per  cent  of  a 
corresponding  two-cylinder  engine,  and  further,  it  is  suffi- 
cient to  balance,  say  50  per  cent,  instead  of  66  per  cent. 
The  balance  weights  are  therefore  much  lighter,  and  not  onlv 
so,  but  their  positions  are  such  that  the  weights  on  the  right 
and  left-hand  sides  are  about  180  deg.  apart.  As  a  conse- 
quence, there  is  little  or  no  variation  in  adhesion  when  run- 
ning fast,  because  when  one  weight  tends  to  lift  the  left- 
hand  wheel,  that  on  the  right-hand  side  acts  downwards.  In 
the  two-cylinder  engine  the  weights  are  90  deg.  apart  and 
their  combined  effect  is  to  alternately  augment  and  diminish 
the  adhesion  of  the  pair  of  wheels.  This  variation  in  ad- 
hesion in  conjunction  with  the  more  irregular  turning  mo- 
ment makes  the  two-cylinder  engine  more  liable  to  .slipping 
while  developing  a  large  horsepower  when  running  at  rela- 
tively high  speeds. 

As  far  as  the  longitudinal  forces  are  concerned,  the  three- 
cylinder  is  self-balanced,  and  it  is  only  necessary  to  con- 
sider the  effect  of  the  couples  which  tend  to  rotate  the  engine 


in  a  horizontal  plane  and  possibly  it  may  be  found  that  no 
balancing   for  the  reciprocating  weights  is  necessary. 

The  dynamometer  car  records  show  that  the  drawbar  pull 
is  much  steadier  than  in  a  corresponding  two-cylinder  engine. 

Owing  to  the  smaller  piston  loads  and  tlie  fact  that  the  in- 
.-ide  piston  partly  opposes  the  thrust  of  the  outside,  the  wear 
on  driving  boxes  is  reduced,  there  is  less  shock  in  the  re- 
versals of  steam  loads  and,  moreover,  there  is  a  larger  bear- 
ing area  available  for  carrying  loads.  As  a  consequence, 
wear  is  reduced  generally. 

It  is  found  possible  in  British  practice  to  accelerate  trains 
from  rest  or  to  work  slowly  up  a  heavy  grade  with  full 
throttle  and  maximum  cut-off  without  undue  disturbance  to 
the  fire  due  to  the  six  light  exhaust  beats  per  revolution  of 
the  wheels.  It  is  also  found  practicable,  owing  to  the  ex- 
cellent balancing,  to  run  heavy  passenger  trains  at  70  miles 
per  hour  with  68-in.  driving  wheels.  Hence  three-cylinder 
locomotives  can  be  said  to  possess  a  large  degree  of  flexi- 
bility in  working  as  they  are  not  only  eminently  suited  for 
pulling  heavy  loads,  but  also  for  fast  running. 

One  of  the  problems  in  the  design  of  three-cylinder  engines 
is  the  question  of  the  inside  valve  gear.  After  some  study 
of  this  subject  in  1908  the  writer  devised  a  means  of  operat- 
ing the  inside  valve  from  the  outside  gears  by  the  use  of 
rockers.  About  the  same  time  H.  S.  Vincent  of  New  York 
also  devised  a  somewhat  similar  arrangement,  and  this  was 
described  by  J.  Snowden  Bell  in  the  Proceedings  of  the 
.American  Master  Mechanics'  Association,  Vol.  XLVI,  1Q13. 
Since  then  the  same  principle  has  been  discovered  in  Ger- 
many and  put  into  practical  use.  On  the  other  hand,  the 
North  Eastern  Railway  (England)  prefers  three  complete 
sets  of  link  motion,  a  total  of  six  eccentrics  on  the  driving 
a.xle.  Locomotives  built  by  Borsig  in  Berlin  have  an  inde- 
[>endent  Walschaert  gear  inside  the  frame,  driven  from  an 
additional  return  crank  on  the  outside  through  a  rocker.  .\n 
independent  gear  gives  a  more  nearly  correct  result,  but  it  is 
often  difficult  to  apply.  The  resulting  motion  from  the  com- 
bination of  the  two  outside  gears  is  not  an  exact  reproduction 
of  the  primary  gears,  but  it  is  sufficiently  near  for  practical 
purposes.  If  the  primaries  were  pure  harmonies,  the  inside 
valve  would  also  have  a  harmonic  motion.  As  it  is,  the 
primar)'  valve  gear  gives  a  periodic  motion  compounded 
{principally  of  a  harmonic  and  a  small  octave  at  a  pha.se  of 
90  deg.  and  twice  the  frequency.  When  the  two  outer  gears 
are  combined,  the  resulting  motion  is  influenced  by  these 
small  octaves,  but  not  sufficiently  to  matter,  even  in  full  gear 
of  75  per  cent.  As  a  maximum  of  66  per  cent  cut-off  is 
all  that  is  necessary  in  three-cylinder  engines,  the  small  ir- 
regularities of  motion  are  diminished  and  at  25  per  cent 
there  is  little  or  no  difference  to  be  detected. 

The  design  of  the  cylinders  has  advanced  considerably 
and  steam  and  exhaust  passages  are  simple  and  direct  while 
joints  under  steam  pressure  are  avoided.  Some  recent  de- 
signs are  suitable  for  either  plate  or  bar  framing. 

The  crank  axle  is  reduced  to  its  simplest  form.  In  some 
cases  it  is  forged  and  the  webs  slotted  out,  as  is  usual  in 
British  practice.  In  another  form  the  axle  is  bent  to  shape. 
A  third  way  is  to  build  up  the  axle.  This  enables  .special 
steels  to  be  used  for  the  construction,  and  any  part  that  may 
break  in  service  can  be  replaced  without  scrapping  the  whole 
axle.  Again,  the  bearing  surface  of  the  crank  pin  is  more 
effective  due  to  the  absence  of  round  corners  on  the  journal : 
and  the  crank  webs  can  be  prolonged  so  as  to  form  balance 
weights.  In  this  way  the  whole  of  the  revolving  parts  are 
balanced  in  their  own  plane,  thereby  relieving  the  axle  of 
Ijending  stresses  due  to  centrifugal  force.  The  balance 
weights  in  the  wheels  are  correspondingly  reduced. 

The  first  raihvay  to  adopt  extensively  the  use  of  three  high- 
pressure  cylinders  in  conjunction  with  a  superheater  was 
the  North  Eastern  of  England.  This  practice  was  followed 
some  two  or  three  vears  later  bv  the  Prussian  State  Railwavs 
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in  Germany.     Since  then  a  large  number  of  these  engines 
have  been  built  in  Europe. 

It  remains  to  be  proved  whether  the  three-cylinder  locomo- 
tive is  adapted  to  American  conditions.  The  IS  per  cent 
greater  cylinder  capacity  offers  an  alternative  to  the  booster, 
or  in  conjunction  with  that  device  an  even  greater  hauling 
capacity.  H.  Holcroft. 


Economy  of  Balanced  Compound 
Locomotives 

Dallas,  Tex. 

To  THE  Editor: 

When  efforts  are  made  to  prevent  avoidable  waste  in 
locomotive  operation,  the  possibilities  of  a  properly  designed 
superheated  balanced  compound,  over  an  equally  well-de- 
signed superheated  simple  engine  for  certain  classes  of 
service,  should  receive  consideration.  Heavy  high-speed  pas- 
senger and  fast  freight  service  offer  the  best  field  for  this 
type.  By  a  properly  designed  compound  I  mean  one  having 
separate  valves  and  an  independent  cut-off  for  the  low-pres- 
sure cylinders.  This  is  essential  if  the  best  results  are  to 
be  obtained.  It  is  generally  contended  that  the  compound 
locomotive  is  too  complicated  and  that  the  upkeep  is  too 
high.  While  it  must  be  admitted  that  there  are  more  parts 
to  the  compound,  the  fact  that  the  driving  stresses  are  dis- 
tributed through  four  sets  of  gears  instead  of  two  results  in 
considerably  less  wear  and  tear  on  the  machine  as  a  whole 
and  a  greater  mileage  between  shoppings. 

In  the  following  table,  which  was  published  by  a  large 
western  road  in  the  days  when  compounds  were  used  con- 
siderably and  which  shows  results  obtained  over  a  period 
of  15  months,  it  will  be  seen  that  there  was  practically  no 
difference  in  the  cost  of  repairs  between  the  compound  and 
the  simple  locomotives: 

Repairs 

Locomotive  Gros5  Repairs  per             per  1,000 

Locomotive                miles  ton-miles  locomotive-mile  gross  ton  miles 

Compound    A    ....   56.886  "2.146,900  $.0161                  $.0217 

Comnound    B    ....    60,234  49,070,628  $.0154                  $.01^2 

Compound    C    ....    54,497  42,404,236  $.0154                  $.0  98 

CoZound    D    ....    51248  40,544,366  $.0121                  $.01S„< 

sfmoTe   507              .   52  915  31.400.344  $.0166                 $.0280 

sZe    520    :.    ...   63234  38,163,393  $.0120                  $.0198 

Simpll   566    :.:;::   52;738  34:612,835  $.0184                  $.0284 

Another  objection  raised  against  tlie  compound  is  that  it 
camiot  be  built  to  develop  the  same  power  as  the  modern 
simple  engine.  This  is  true  as  regards  the  largest  modem 
freight  locomotives,  but  for  passenger  service  it  is  possible 
to  build  a  Pacific  type  locomotive  with  21  in.  by  33  in.  by 
28  in.  cylinders,  200  lb.  boiler  pressure  and  72-in.  wheels 
which  would  develop  44,000  lb.  tractive  force.  This  is  equal 
to  the  average  simple  Pacific  type,  and  as  such  locomotives 
are  often  used  for  fast  freight  service,  this  objection  will 
not  hold  good  as  far  as  these  two  classes  of  service  are  con- 
cerned. A  freight  engine  having  22  in.  by  34  in.  by  32  in. 
cylinders,  225  lb.  boiler  pressure  and  63-in.  drivers  would 
develop  69,000  lb.  tractive  force,  which  is  equal  to  the  best 
Mikado.  Both  the  above  sets  of  figures  can  be  increased  at 
starting  by  admitting  live  steam  to  the  low  pressure  cylinders 
if  necessary. 

At  high  speeds  the  compound  will  deliver  more  power 
than  a  simple  engine  owing  to  the  better  cylinder  action  re- 
sulting, from  the  later  cut-off  reducing  wire-drawing  of  the 
steam  to  a  minimum,  and  also  the  increased  range  of  ex- 
pansion, while  at  low  speeds  on  grades  it  is  less  liable  to 
slip  and  stall  owing  to  the  more  even  torque  on  the  crank- 
pins.  They  are  smoother  running  machines  due  to  the  per- 
fect mechanical  balance  and  to  the  less  varied  mean  effective 
'  pressure  in  the  cylinders.  This  is  an  advantage  both  to  the 
machine  itself  and  the  track,  especially  where  light  steel 
is  used  and  the  roadbed  is  not  the  best. 

In  the  following  table  is  given  the  results  of  tests  carried 


out  on  the  Paris,  Lyons  &  Mediterranean  Railway  in  France 
between  a  superheated  simple  and  a  superheated  compound 
locomotive.  The  only  difference  in  these  two  engines  is 
that  due  to  the  double  expansion  of  steam  in  the  compound 
and  two  extra  sets  of  valve  gears  for  the  low  pressure 
cylinders. 

The  cylinder  dimensions  of  the  compound  are  17.1  in.  by 
25.7  in.  by  25.7  in. 

Mean 
consumption  per  indicated 
horsepower  hour — simple 


Weight  of  trains 

Water  Coal 

278  tons   (19.07  lb.  3.1  lb. 

19.58  lb.  3.49  lb. 
487  tons   j  21.49  lb.  3.23  lb. 

20.59  lb.  3.3  lb. 
646  tons 


Mean 
consumption  per  indicated 
horsepower  hour — compound 
Water  Coal 

14.21  lb.  2.35  lb. 

14.56  lb.  2.37  lb. 

14.12  lb.  2.35  lb. 

14.8     lb.  2.13  lb. 

13.53  lb.  2.05  lb. 

14.2     Ih.  2.06  lb. 


The  above  tests  were  made  on  the  95-mile  division  be- 
tween Laroche  and  Dijon,  which  is  nearly  all  up  hill,  at 
speeds  ranging  between  55  and  65  miles  an  hour.  Two 
tests  were  run  with  each  load  to  avoid  the  possibility  of 
error  and  it  will  be  seen  that  the  results  agree  very  closely. 
The  maximum  horsepower  indicated  by  the  compound  was 
2,425  and  for  the  simple,  2,051.  As  a  result  of  these  tests, 
which  were  borne  out  by  the  every-day  performance  of  the 
compounds,  91  simple  engines  were  converted  to  compound. 

The  decreased  water  consumption  of  the  compound  means 
longer  runs  without  stopping  for  water,  resulting  in  less 
wear  and  tear  on  equipment  due  to  starting  and  stopping 
heavy  trains,  and  also  a  saving  in  the  fuel  necessary  to  work 
heavy  trains  up  to  speed.  The  time  between  washout  periods 
can  also  be  lengthened. 

In  designing  a  compound  engine  it  is  necessary  to  have 
separate  valves  and  valve  gear  for  each  set  of  cylinders  so 
that  the  cut-off  to  the  low-pressure  cylinders  can  be  later 
than  to  the  high  pressure.  This  is  especially  advisable  at 
high  speeds  when  it  is  necessary  to  have  a  large  port  area  to 
handle  the  large  volume  of  low  pressure  steam  quickly. 

The  Walschaert  valve  gear  can  easily  be  arranged  for 
independent  cut-off  to  both  cylinders,  by  setting  both  links 
side  by  side  and  working  them  by  one  eccentric  rod.  The 
crosshead  arms  are  set  one  on  each  side  of  the  low-pressure 
crosshead  and  connected  to  both  combination  levers,  and 
an  indirect  rocker  arm  is  used  to  transmit  the  motion  to  the 
high-pressure  valves  between  the  frames.  This  system  has 
practically  all  the  gearing  outside  the  frames  where  it  is 
readily  accessible  for  repairs  and  oiling. 

The  high-pressure  exhaust  should  be  led  to  a  common 
chamber  from  which  it  passes  to  the  low-pressure  steam 
chests.  This  is  an  advantage  in  certain  classes  of  break- 
downs, as  it  is  possible  to  use  three  cylinders  to  bring  the 
train  in.  This  chamber  should  be  connected  to  a  pressure 
gage  in  the  cab  which  will  act  as  a  guide  to  the  engineer  in 
adjusting  the  low-pressure  cut-off. 

Since  the  modern  locomotive  is  becoming  a  regular  power 
plant  on  wheels,  with  its  superheater,  feedwater  heater,  me- 
chanical stoker  and  booster,  why  not  adopt  double-expansion 
where  operating  conditions  are  suitable  when  it  will  give 
25  per  cent  and  35  per  cent  economy  in  fuel  and  water 
respectively?  Where  a  number  of  such  engines  are  used  on  a 
division,  their  operation  should  show  a  good  profit  on  the 
added  investment  involved  in  their  construction  and  upkeep. 

P.  D.  Anderson. 


A  Motor  or  other  part  of  electrical  equipment  is  desired  to  do 
its  work  at  a  certain  voltage  and  should  not  be  expected  to  do 
its  work  properly  unless  this  voltage  is  maintained  within  reason- 
able limits.  Low  voltage  means  a  heavy  current  in  the  winding, 
which  overheats  the  wiring,  tending  to  destroy  the  insulation. 
Too  high  a  voltage  is  also  dangerous,  as  the  spacing  between 
parts  has  not  been  arranged  for  higher  pressure  and  arcs  are 
often  caused  which  break  down  the  insulation  with  resultant 
serious  damage.- — Bureau  of  Mines. 


Consolidation    Locomotive    Weighing   301.500   lb.    and   Having   a    Tractive   Force  of  68,200  lb. 


Powerful  Consolidation  Locomotive  for  L.  &  N.  E. 

Unusually  Heavy  Weight  and  High  Tractive  Force  with  Weil- 
Proportioned  Boiler  Are  Special  Features  of  This  Design 


COMPARATR'ELY  few  locomotives  of  the  2-8-0  type 
have  been  built  during  recent  years  for  use  oA  Ameri- 
can railways.  While  this  was  a  popular  type  of  freight 
locomotive  for  a  long  period,  it  has  largely  been  superseded 
by  the  Mikado  type  because  of  the  increased  depth  of  firebox 
and  length  of  boiler  barrel,  with  correspondingl)^  increased 
boiler  capacity,  which  can  be  obtained  when  a  trailing  truck 
is  added.  However,  the  Consolidation  locomotive  is  still  a 
highly  desirable  type  where  high  tractive  force  combined 
with  low  total  weight  is  tlie  important  factor  as  it  is  where 
heav}'  trains,  moved  at  slow  speeds,  comprise  the  bulk  of  the 
traffic.  By  careful  designing,  a  boiler  of  sufficient  capacity 
can  be  obtained  for  such  service  if  road  clearance  does  not 
impose  too  many  restrictions. 

Conditions  on  the  Lehigh  &  New  England  are  especially 
suited  to  the  operation  of  Consolidation  type  locomotives. 
Most  of  the  traffic  is  drag  freight.  Since  the  road  is  close 
to  the  coal  mining  section  fuel  is  relatively  cheap.  The 
vertical  clearance  of  IS  ft.  8^  in.  gives  room  above  the 
driving  wheels  for  a  boiler  of  large  diameter  with  a  deep 
throat  sheet.  The  bulk  of  the  power  is  of  the  Consolidation 
type  and  in  adding  to  the  number  of  its  locomotives  it  was 
decided  to  adhere  to  the  same  type,  but  to  increase  the  ca- 
pacity over  that  of  the  older  locomotives,  which  had  208,000 
lb.  on  the  drivers. 

The  four  Consolidation  t>-pe  locomotives  built  by  the 
American  Locomotive  Company  which  this  road  has  placed 
in  service  recently  are  excellent  examples  of  well-designed 
engines  to  meet  special  conditions.  Weighing  301,500  lb. 
with  279,000  lb.  on  tlie  drivers,  they  are  the  heaviest  Con- 
solidation locomotives  ever  constructed.  The  previous  record 
for  size  with  this  type  was  made  by  the  locomotives  built  by 
the  Baldwin  Locomotive  Works  for  the  Western  Maryland 
and  described  in  the  Railway  Mechanical  Engineer,  July, 
1921.  In  several  particulars  the  weights  and  dimensions  are 
the  same  for  the  two  designs.  Both  have  27-in.  by  32-in. 
c\'linders,  61 -in.  drivers,  17-ft.  6-in.  driving  wheel  base,  and 
a  rated  tractive  force  of  68,200  lb.  The  Lehigh  &  New  Eng- 
land locomotives  have  boilers  with  a  larger  grate  area  and 
more  heating  surface,  which  is  reflected  in  the  increase  of 
6,600  lb.  in  weight. 

The  height  from  the  rail  to  the  center  of  the  boiler  is  10  ft. 
4  in.  and  to  the  top  of  the  stack  is  15  ft.  8^  in.  The  firebox 
is  126J/^  in.  long  by  96^4  in-  wide,  while  the  height  from 
the  bottom  of  the  foundation  ring  to  the  crown  sheet  is  83J/2 


in.  at  the  front  and  57J4  in.  at  the  back,  which  gives  a  fair 
firebox  volume  and  sufficient  space  for  the  application  of  a 
brick  arch.  There  are  301  2-in.  tubes  and  50  5^-in.  flues. 
The  total  evaporative  heating  surface  is  3,666  sq.  ft.,  of 
which  271  sq.  ft.  is  in  the  firebox.    The  superheater  has  901 

Dimensions,  Weights  .\nd  Proportions 

Type  2-8-0 

Service Drag  .  freight 

Cylinders,  diameter  and  strolce .27   in.   by  32  in. 

Valves,  kind  and  size Piston  —  14  in. 

Maximum  t  ravel   7  in. 

Outside   lap    1   3/16  in. 

Exhaust   clearance    0  in. 

Lead    in   full    gear \i   in. 

Weights  in  working  order: 

On    drivers 279,000  lb. 

On  front  truck 22,500  lb. 

Total    engine 301.500  !b. 

Tender    184,100  lb. 

Wheel  bases; 

Driving 17  ft.  6  in. 

Total  engine 26  ft.  11  in. 

Total  engine  and  tender .- 65  ft,  2  in. 

Driving  wheels,  diameter  outside  tires ". 61  in. 

Boiler: 

Type Straight  top 

Steam  pressure 210  lb. 

Fuel,  kind. . . ; Soft  coal 

Diameter,  first  ring,  inside 88  in. 

Firebox,  length  and  width 126}^   in.  by  96Ji   in. 

Height  to  crown  sheet,  back 57  ^   in. 

Height  to  crown  sheet,  front 83 J^   in. 

Tubes,  number  and  diameter 301  —  2  in. 

Flues,  number  and   diameter 50  —  SJ^   in. 

Tubes  and  flues,  length IS   ft. 

Grate  area 84.3  sq.  ft. 

Heating  surfaces: 

Firebox,    including   arch   tubes 271    sq.  ft. 

Tubes    2.349  sq.  ft. 

Flues    1.0-16  sq.  ft. 

Total  evaporative 3,666  sq.  ft. 

Superheating 901    sq.  ft. 

Comb,  evaporative  and   superheating 4,567  sq.  ft. 

Tender: 

Water  capacity    10.000  gal. 

Coal  capacity 16  ton* 

General  data,  estimated: 

Rated  tractive  force,  85   per  cent ^?'l??  ^' 

Cylinder  horsepower o '7oa  £^' 

Boiler   horsepower 2,420   hp. 

Speed  at  1,000  ft.  piston  speed 34  m  p.h. 

Steam   required    per    hour vl?,n  IP- 
Boiler,   evaporative  capacity   per   hour W   Ji  ;?• 

Coal  required  per  hour,  total *'?^9  ,?• 

Coal,  rate  per  sq.  ft.  grate  per  hour 106  lb. 

Weight   proportions : 

Weight  on  drivers  -=-  total  weight  engine 92.6  per  cent 

Weight  on  drivers  -H  tractive  force 4.08  lb. 

Total  weight  engine  ■¥  tractive  force •  ■  •  -4.42 

Total  weight  engine  -=-   cylinder  horsepower 109.4  lb. 

Total  weight  engine  -i-   boiler  horsepower 124.5  lb. 
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Boiler  proportions: 

Boiler  horsepower  -i-  cylinder  horsepower 87.9  per  cent 

Comb,  heating  surface  ~  cylinder  horsepower l.W 

Tractive  force  -i-  comb,  heating  surface '^?? 

Tractive  force   X   dia.  drivers  -r-   comb,  heating  surface 911 

Cylinder   horsepower    -r-    grate  area 32.7 

Firebox  heating  surface  -r-  grate  area 3.21 

Firebox  heating  surface  -=-  evap.  heating  surface .7.4 

Superheating  surface  -r-  evap.  heating  surface 24.6 

sq.  ft.  heating  surface.  The  rated  boiler  capacity  is  2,420 
hp.,  or  88  per  cent  of  the  cylinder  power,  which  is  2,755  hp., 
a  proportion  which  has  been  found  to  be  ample  for  the  con- 
ditions under  which  these  locomotives  are  operated. 

Of  the  total  weight  of  the  locomotive  92.6  per  cent  is  on 
the  drivers  and  available  for  adhesion,  whereas  with  the 
typical  Mikado  locomotive  the  weight  on  the  drivers  is 
nearer  75  per  cent.  The  factor  of  adhesion  is  4.08.  The 
possibilities  of  excellent  use  of  the  weight  by  a  Consolidation 
tj-pe  is  shown  by  the  fact  that  the  total  weight  is  only  109.4 
lb.  per  cylinder  horsepower  and  4.42  lb.  per  pound  of  rated 
tractive  force,  figures  that  can  scarcely  be  equalled  by  a  loco- 
motive of  the  2-8-2  t>-pe. 

Two  of  these  locomotives  are  hauling  coal  trains  of  3,500 
gross  tons  from  Lansford  to  Pen  Arg}l,  a  distance  of  54 
miles,  part  of  which  is  up.  a  0.5  per  cent  grade,  at  a  speed 
of  approximately  20  m.  p.  h.  Two  others  are  running  out 
of  Pen  Argyl  and  handling  690  gross  tons  up  a  2.75  per 
cent  grade  without  difficult)-.  While  no  test  runs  have  been 
made,  it  has  been  observed  that  these  locomotives  are  free 
steamers,  of  ample  boiler  capacity  and  consume  a  conserva- 
tive amount  of  fuel. 

The  leading  dimensions,  weight  distributions  and  prop>or- 
tions  of  these  locomotives  are  given  in  the  table. 


The  Insulation  of  Boilers  and 
Heated  Surfaces 

By  Wm.   N.  Allman 

IN  the  insulation  of  locomotive  boilers  the  one  very  im- 
portant feature  is  to  conserve  the  heat  and  thereby  reduce 
the  loss  by  radiation  to  a  minimum.  The  value  of  such 
insulation  is  therefore  a  matter  of  importance. 

The  unit  of  heat  is  a  B.  t.  u.  There  is  no  insulation 
that  is  100  per  cent  efficient,  but  the  real  object  of  in- 
sulation is  to  prevent  to  the  highest  degree  the  flow  of  heat 
to  the  outside  surrounding  air  from  the  boiler  surface.  The 
conductivity  of  the  material  determines  the  rate  of  flow 
with  a  given  difference  in  temperature.  A  smaller  num- 
ber of  heat  units  (B.  t.  u.)  will  flow  through  an  insulating 
material  with  a  low  than  one  with  a  high  conductivity. 

The  efficiency  of  an  insulating  material  is  expressed  by 
a  percentage  which  represents  the  per  cent  saving  which 
would  be  realized  by  insulating  the  boiler  with  such  a 
material  over  what  would  be  lost  if  the  surface  were  left 
bare.  The  efficiency  is  then  cAtained  by  subtracting  the 
heat  loss  of  the  insulated  surface  from  the  heat  loss  of  the 
uninsulated  or  bare  surface,  and  dividing  the  result  by  the 
heat  loss  from  the  bare  surface.  Expressed  as  a  formula, 
this  would  be  as  follows: 

U  — I 

E  = 

U 


where  U  =  Heat  loss  in  B.  t.  u.- — bare  surface 

I  :=  Heat  loss  in  B.  t.  u. — insulated  surface 
E  =  Efficiency  of  insulation 

In  Table  I  the  figures  represent  the  loss  in  B.  t.  u.  which 
would  be  expected  with  bare  or  uninsulated  surfaces  for 
temperatures  ranging  from  0  to  500  deg.  F. 

Table  II  represents  the  efficiencies  of  an  85  per  cent 
magnesia  boiler  lagging  in  thicknesses  from  1  in.  to  3  in. 
It  is  highly  important  that  material  thick  enough  be  ap- 
plied in  order  to  secure  the  best  results.  Another  impor- 
tant feature  is  to  cover  every  square  foot  of  exposed  sur- 
face. By  this  is  meant  the  firebox  area  as  well  as  the  shell 
of  the  boiler.  While  a  number  of  railroads  have  not 
adopted  the  practice  of  covering  the  exposed  area  of  the 
outside  firebox  sheets,  it  is  a  mistake  to  allow  them  to  go 
uninsulated  when  it  is  considered  that  there  is  an  enormous 
heat  loss  which  may  be  saved. 

By  referring  to  the  figures  contained  in  Table  III,  it  can 
be  readily  seen  what  this  loss  amounts  to  in  the  course  of  a 
year. 

TABLE  III 

Difference  Waste  of  coal  Number  of  sq. 

between              Loss  per  lb.  per  sq.  ft.  tt,  of  surface 

Steam            Steam    tetnperaflre  of         sq.  ft.  per  year  based     that  wastes 

pressure         temper-  stear.i  and  sur-         per  hr.  en  300  days  of  a  ton  of  coal 

gage             ature     rounding  air  F.        (B.t.u.)  10  hrs.  each  in  one  year 

0                  212                  142                     334.0  77.0  26.00 

10                  240                  170                     425.0  98.0  20.40 

25                  267                  197                     522.5  120.6  16.58 

50                 298                 228                    644.0  149.0  13.42 

75                 320                 250                    737.5  170.2  11.75 

100                 338                 268                    820.0  189.2  10.57 

150                 366                296                    960.0  221.6  9.02 

200                 388                 318                 1,079.0  249.0  8.03 

250                 406                 336                 1,184.0  273.2  7.32 

. —  (Temperature   of   surrounding  air   70    deg.    F.) 

Note: — .\bove  figures  based  on  coal  having  an  average  heat  value  of 
13,000    B.t.u. 

To  determine  the  amount  of  heat  saved  by  the  applica- 
tion of  85  per  cent  magnesia  lagging,  we  may  consider  a 
locomotive  boiler  carrying  a  boiler  pressure  of  200  lb.  per 
sq.  in.,  the  corresponding  temperature  being  388  deg.  F. 
Assuming  an  outside  temperature  of  70  deg.  F.,  we  obtain 
a  difference  in  temperature  of  318  deg.  F.  Referring  to 
Table  I,  the  loss  under  these  conditions  would  be  1,079.0 
B.  t.  u.  per  hour  per  sq.  ft.,  and  for  coal  having  an  aver- 
age thermal  content  of  13,000  B.  t.  u.  this  would  equal  a 
waste  of  249.0  lb.  of  fuel  as  shown  in  fourth  column  of 
Table  III  for  each  square  foot  of  surface  per  year  under 
the  conditions  as  shown;  namely,  300  days  of  10  hrs.  each. 

By  the  application  of  85  per  cent  magnesia  sectional 
lagging  with  its  high  insulating  value,  the  major  portion  of 
this  loss  may  be  saved  and  converted  into  useful  work,  and 
by  referring  to  Table  II  the  following  efficiencies  are  ob- 
tained by  interpolation : 

Lb.  coa!  saved  per 
Efficiency  sq.  ft.  per  year 

15^  in.  thick  lagging 91.43  per  cent  227.6 

2  in.  thick  lagging 93.33  per  cent  232.4 

2yi  in.  thick  lagging 94.57  per  cent  235.5 

3  in.  thick  lagging 95.40  per  cent  237.5 

This  shows  that  even  the  thinnest  insulation  will  show 
a  large  saving  by  preventing  the  escape  of  heat  from  the 
surfaces. 


TABLE   I. 


B.t.u.  per  square  foot  per  hour. 


50  deg. 
97.5 


100  deg. 
215.2 


150  deg. 
360.0 


200  deg. 
533.0 


250  deg. 
737.8 


300  deg. 
978.0 


350  deg. 
1,269.4 


400  deg. 
1,614.0 


450  deg. 
2,050.6 


500  deg. 
2,590.0 


II 


Thickness  of  50  deg.  lOOdeg. 

insulation  / 

1  in. 80.80  82.36 

1}^  in 86.25  87.40 

2  in ..", .     89.32  90,16 

254 in,.;.;.;...;;..:.   91.19  91.95 

3  in 92.55  93.22 


TABLE 

^Temperature  difference  between  hot  surface  and  surrounding  air 

150  deg.            200  deg.           250  deg.  300  deg.            350  deg.           400  deg. 

Per   Cent   Efficiencies — ■ ■ 

83.90                 85.25                 86.48  87.60                88.70                89.64 

88.53                  89.49                  90.37  91.16                  91.94                  92.65 

91.08                 91.85                92.53  93.12                93.71                 94.27 

92.69                93.32                93.87  94.38                 94.87                 95.31 

93.83                 94.37                94.82  95.25                 95.67                96.06 


450  deg. 


500  deg. 


90.56 
93.32 
94.80 
95.73 
96.40 


91.48 
93.97 
95.31 
96.14 
96.75 
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Recent  Tendencies  In  British  Locomotive  Practice 


Part  II 

Pacific  Type  Locomotives  for  Great  Northern  and  North  Eastern  Are 
of  the  Three-Cylinder  Type ;  Great  Western  Uses  Four  Cylinders 

By    E.    C.    Poultney 


FOR  many  years  4-6-0  type  express  locomotives  have 
been  used  by  most  railways  where  the  demands  of  the 
traffic  required  greater  capacity  than  could  be  obtained 
by  four  coupled  engines.  The  4-6-0  and  4-4-2  engines  de- 
scribed by  the  writer  in  the  Railway  Mechanical  Engitieer 
for  November,  1916,  are  still  representative  of  the  leading 
examples  in  service;  in  fact,  with  the  exception  of  some  two- 
cylinder  4-6-0  engines  and  the  new  three-cylinder  engine  of 
the  same  wheel  arrangement  built  for  the  Caledonian  and 
certain  large  4-6-0  locomotives  having  four  cylinders  and 
others  having  two,  put  into  traffic  on  the  Great  Central  and 
London  &  South  Western,  no  passenger  engines  of  what  may 
be  called  a  new  design  have  been  built  for  some  years. 

The  Atlantic  type  has  been  used  to  a  limited  extent  by 
some  railways,  tlius  the  Great  Central  and  Great  Western 
both  gave  tlie  type  a  trial  by  building  engines  of  the  4-6-0 
and  4-4-2  type,  with  the  same  boiler  .design  on  each,  but 
subsequent  locomotives  for  maximum  power  on  each  of  these 
lines  have  been  of  the  4-6-0  type;  on  the  other  hand,  the 
North  Eastern,  the  first  line  to  build  4-6-0  express  engines, 
gave  them  up  in  favor  of  the  Atlantic  type  about  1903,  and 
the  Great  Northern  commenced  to  build  Atlantics  in  1898 
and  have  continued  to  use  this  t)-pe  up  to  the  appearance  of 
the  Pacifies,  the  first  of  which  has  just  been  constructed. 

Development  of  the  Pacific  Type 

Recently  some  interesting  developments  have  occurred  and 
these  take'  the  form  of  two  new  designs  of  Pacific  t)'pe  loco- 
motives, the  first  of  this  type  to  be  placed  on  a  British  line 
since  "The  Great  Bear"  was  built  at  Swindon  in  1908  for 
the  Great  Western.  The  new  engines  are  for  the  Great 
Northern  and  North  Eastern.  Both  these  railways  have  for 
manv  years  used  4-4-2  engines  for  express  passenger  traffic. 
TheNorth  Eastern  at  one  time  used  4-6-0  engines,  but  gave 
them  up  for  Atlantics  about  IS  years  ago,  and  the  Great 
Northern  has  never  used  the  4-6-0  design. 

The  Great  Northern  4-6-2  type  locomotive.  Fig.  8  and 
Fig.  9,  was  built  at  the  Doncaster  shops  to  the  designs  of 
H.  N.  Gresley,  who  kindly  provided  the  photographs. 


The  Atlantic  engines,  the  last  of  which  was  built  11  years 
ago,  although  of  relatively  low  tractive  force,  have  in  conse- 
quence of  their  considerable  boiler  capacity  done  excellent 
work  on  the  Great  Northern  but  the  increasing  weight  of  the 
trains  has  necessitated  the  introduction  of  locomotives  of  a 
greater  tractive  force. 

The  boiler  of  the  Great  Northern  engine  is  the  largest 
which  has  so  far  been  used  in  British  practice,  and  in  its 
dimensions  practically  reaches  the  permissible  limits  of  the 
comparatively  small  loading  gage  of  British  railways.  The 
barrel  portion  is  composed  of  two  sections,  a  taper  length 
coming  next  the  fire-box,  and  a  parallel  section  forward  to 
the  smoke  box.  A  single  plate  is  used  for  each,  that  is,  the 
barrel  is  formed  from  two  plates  only.  The  diameter  of  the 
tapered  length  where,  it  joins  the  fire-box  is  77  in.,  and  for- 
ward where  it  joins  the  front  portion  it  is  69  in.  and  the 
length  is  19  ft. 

A  wide  fire-box  of  the  round  top  design  is  used,  and  the 
back  head  slopes  forward  from  the  foundation  ring  as  in 
American  practice.  The  fire-box  casing  is  78  in.  in  diameter 
at  the  front,  and  tapers  to  73  in.  at  the  back;  the  casing  is 
9  ft.  Syi  in.  long,  and  at  the  bottom  the  length  is  6  ft.  8  in., 
with  a  width  of  7  ft.  9  in.  The  internal  fire-box  is  of  a 
design  not  before  used  in  English  practice,  and  as  will  be 
seen  from  Fig.  10,  it  resembles  the  design  now  common  in 
American  locomotives.  By  extending  the  box  forward  into 
the  barrel  section  capacious  proportions  have  been  obtained 
and  the  tubes  have  been  kept  to  a  moderate  length,  the  dis- 
tance between  the  tube  sheets  being  19  ft. 

There  are  168  tubes  2}i  in.  and  32  flues  Syi  in.  in 
diameter,  and  the  ratio  between  the  inside  diameter  of  the 
tubes  and  the  length  between  the  tube  sheets  is  1  to  114.  The 
tubes  comprising  tlie  units  of  the  Robinson  superheater  are 
lyi  in.  outside  diameter.  The  fire-box  is  of  copper,  and  the 
tubes  are  solid  drawn  steel. .  The  center  line  of  the  boiler 
is  unusually  high,  being  9  ft.  4^^  in.  from  the  rails.  The 
height  to  the  top  of  the  stack  is  13  ft.  4  in. 

Turning  now  to  the  engines,  these  are  of  Mr.  Gresley's 
standard  three-cylinder  type,  that  is  to  say,  they  follow  in 
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detail  design  those  used  for  the  2-6-0  and  2-8-0  locomotives,  made  of  nickel-chrome  steel,  as  are  also  the  piston  heads  and 

but  the  cylinders  are  each  20  in.  in  diameter  as  against  ISJ^  the  crossheads  of  light  design  which  are  carried  in  three-bar 

in.  for  the  other  engines,  while  the  stroke  is  the  same,  viz.,  guides. 

26  in.  The  pins  for  the  return  cranks  of  the  valve  gear  are  fitted 

The  piston  valves  have  a  diameter  of  8  in.  and  are  oper-  with  ball  bearings,  and   the  long  transverse  lever  forming 


^-._-7'jr— ..4< Ti'- ^—SV—'i^-—^'i'-—i^-4V--A^ 

Y- 16'0! -M fflp-—^ 55'9' Wheel  Base ->j 

|< Wiofjoial  Wheel  Base ->i 

75'^-  Orer Buffers ^ 

Fig.  9 — Diagram  of  Three-cylinder  Pacific  Type  Locomotive,  Great  Northern   Railway 
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ated  by  two  sets  of  Walschaert  gear  applied  to  the  outside 
motion,  and  tlie  valve  for  tlie  center  cylinder  is  operated  by 
the  combined  movement  of  the  two  sets  of  valve  motion  as 
in  the  case  of  the  2-6-0  engines  already  described. 


Fig.     10 — Firebox     of     Great     Northern     Pacific     Type     Locomotive 

The  inside  cylinder  is  placed  over  the  trailing  wheels  of 
the  leading  truck,  and  arranged  with  its  center  line  inclined 
at  1  in  8  to  clear  the  leading  axle  so  that  the  drive  is,  like 


jxirt  of  the  gear  for  the  inside  cylinder  valve  is  pivoted  on  a 
roller  bearing. 

Laminated  springs  of  42  in.  centers  carry  the  weight  on 
the  leading  and  trailing  coupled  axles,  and  the  driving  boxes 
are  fitted  with  helical  springs. 

The  trailing  truck  axle  is  fitted  with  special  axle  boxes 
allowing  a  radial  movement  of  2J4  in.  each  way;  this,  to- 
gether with  the  flexibility  furnished  by  the  leading  truck, 
enables  the  engines  to  negotiate  22  deg.  curves. 

The  tender  is  of  unusual  design,  as  it  is  carried  on  four 
axles,  and  these  are  not  in  the  form  of  trucks.  It  has  a 
capacity  of  5,000  gal.  of  water  and  8  tons  of  coal,  and  is 
fitted  with  a  water  scoop. 

The  fittings  include  two  injectors  (the  one  on  the  left 
hand  side  being  of  the  exhaust  steam  pattern),  screw  revers- 
ing gear,  steam  sanders  and  a  pyrometer.  Wakefield's  me- 
chanical- lubricators  are  fitted,  one  for  the  cylinders  and 
valves,  and  another  for  lubricating  the  journals  of  the  coupled 
axles.    The  automatic  vacuum  brake  is  used. 

The  total  weight  of  the  engine  only  in  working  trim  is 
206,000  lb.,  and  of  this  134,400  lb.,  or  65  per  cent,  is  carried 
on  the  coupled  axles.  The  engine  weight  per  square  foot  of 
evaporative  heating  surface  is  70.6  lb.,  and  per  square  foot 
of  total  heating  surface,  boiler  and  superheater,  60  lb. 

The  North  Eastern  Pacific  engines.  Fig.  11,  have  three 
cylinders  and  in  conformitj'  with  Sir  V.  Raven's  usual  prac- 
tice they  are  all  made  in  one  casting,  and  the  drive  is  taken 
by  the  leading  coupled  axle.  To  obtain  sufficient  length  for 
the  three  connecting  rods,  the  distance  between  the  cylinder 
and  driving  axle  centers  is  10  ft.  11  in.,  and  this,  combined 
with  the  liberal  distance  between  the  centers  of  the  coupled 


Working  Pressure  ZOOLb-persq.  inch 

,^f3 . 0>- 


r-—i\i"-'--A         \l'll"\ 


->(< 8'0^ -^ 7'^ ^ 7'i ----  -^ 

—6r  11^4  Jofal  Wheel  Base -. ->l 

—IZ' 4a  Over  Buffers 


ofCyls. 


Fig.   11— Diagram    of  Three-Cylinder  Pacific  Type   Locomotive,   North    Eastern    Railway 

in  the  2-6-0  engines,  all  through  the  center  coupled  wheels,      axles,  which  is  7  ft.  6  in.  as  against  7  ft.  3  in.  for  the  Great 

The  crank  pins  are  at  120  degs.  Northern  Pacifies,  makes  the  total  engine  wheel  base  very 

The   main,  side  and   piston  rods,  the  latter  hollow,   are     long,  namely,  37  ft.  2  in.,  which  length  is  reflected  in  the 
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length  of  the  boiler,  which  has  tubes  no  less  than  21  ft.  long. 

The  fire-box  is  of  considerable  size,  and  is  extended  for- 
ward into  the  barrel  portion  of  the  boiler,  the  length  from 
outside  the  back  head  at  the  foundation  ring  to  the  fire-box 
tube  sheet  being  11  ft.  2  in.  The  barrel  is  in  four  sections, 
butt  jointed,  and  its  center  line  is  9  ft.  1  in.  above  the  rails. 
The  diameter  is  72  in.  over  the  plates.  There  are  118  tubes 
2>4  in.,  and  24  flues  5J4  in.  diameter.  The  working  steam 
pressure  is  200  lb.,  which,  with  three  19  in.  by  26  in.  cylin- 
ders and  80  in.  drivers,  gives  a  rated  tractive  force  of 
29,920  lb. 

Piston  valves  distribute  the  steam,  and  are  operated  by 
three  sets  of  link  motion,  all  six  eccentrics  being  mounted  on 
the  single  throw  crank  axle.  The  trailing  axle  is  fitted  with 
radial  boxes,  p»ermitting  a  3J/2  in.  movement. 

The  engines  have  six-wheeled,  self-trimming  tenders  which 
are  fitted  with  water  pick-up  apparatus  and  carry  5  J/2  tons 
of  coal  and  4,125  gal.  of  water,  and  weigh  when  full 
103,100  lb.  The  Westinghouse  brake  acts  on  the  engine 
and  tender,  and  an  ejector  is  fitted  for  working  the  autom.itic 
vacuum  brake  on  the  train   when  required. 

The  Great  Western  locomotive  "The  Great  Bear,"  Fig.  12, 
was  placed  in  traffic  in  1908,  and  when  built  was  much  the 
largest  locomotive  ever  used  on  a  British  railway.  The 
engine  also  was  the  first  Pacific  type  tender  engine  built,  and 


Results  of  Flange  Lubrication" 

I  ET  us  assume  that  we  have  before  us  a  section  of  a  loco- 
motive  driver  wheel  tire  that  has  the  flange  and  tread 
in  perfect  contour.  By  removing  1/32  in.  from  the  throat 
of  the  flange,  1/16  in.  metal  would  have  to  be  removed  from 
the  tread  of  the  wheel  to  restore  the  countour,  or  34  in. 
from  throat  eqauls  ^4  in.  from  tread.  On  many  roads  this 
represents  considerable  mileage  lost.  If  this  expense  could 
l)e  eliminated,  the  cost  of  maintenance  per  locomotive  mile 
would  be  greatly  reduced. 

An  extensive  test  was  made  with  and  without  flange  lubri- 
cation on  one  of  the  larger  roads  covering  a  period  of  two 
years,  the  first  year  with  and  the  second  year  witliout  flange 
lubricators.  The  locomotives  equipped  were  run  over  the 
same  .section  of  the  line  and  everything  was  directly  com- 
parable. It  was  established  on  this  test  when  using  flange 
lubrication  that  the  flange  wear  on  the  driving  wheel  tires 
was  reduced  72  per  cent,  while  the  wear  on  the  rail  per 
100,000  gross  tons  was  reduced  about  87  per  cent.  The 
cost  of  driving  wheel  tires  per  10,000  miles  was  decreased 
29  per  cent,  engine  truck  wheels  42  per  cent,  and  tender 
truck  wheels  49  per  cent,  with  flange  lubrication. 

In  Figs.  1  and  2  it  will  be  seen  that  without  flange  lubri- 
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Fig.    12 — Great    Western,    Four-cylinder,    4-6-2    Type    Express    Passenger    Locomotive 


remained  the  sole  British  representative  of  this  type  till  the 
Great  Northern  engine  left  the  Doncaster  shops  in  May  of 
the  present  year.  In  designing  "Tlie  Great  Bear"  G.  J. 
Churchward  adhered  closely  to  the  practice  followed  in  the 
four-cylinder  engines  of  the  4-6-0  type,  the  chief  difference 
being  in  the  boiler,  which  is  much  larger  and  has  a  wide 
fire-box  equipped  with  arch  tubes.  The  four  cylinders  are 
15  in.  by  26  in.,  and  those  between  the  frames  are  placed 
well  forward  to  allow  sufficient  length  for  the  main  rods 
which  drive  the  leading  wheels  through  a  crank  axle.  The 
outside  cylinders  drive  the  middle  axle,  and  each  has  an 
8-in.  piston  valve  of  the  inside  admission  type.  Those  for 
the  outside  cylinders  receive  their  motion  from  the  Walschaert 
gear  fitted  to  the  adjacent  set  of  inside  motion,  thus  two  sets 
of  valve  motion  work  all  four  valves.  The  adjacent  valve 
spindles  are  coupled  together  by  being  linked  to  horizontal 
levers.  A  strong  box  casting  supports  the  main  frames  be- 
tween the  outside  cylinders,  and  also  serves  to  carr}-  the  ex- 
pansion links  and  reversing  shaft.  Wheel  and  screw  re- 
versing gear  is  used.  The  inside  main  rods  have  open  ends 
with  the  brasses  held  by  a  gib  and  cotter,  and  those  for  the 
outside  rods  have  solid  bushed  ends. 

The  coupled  wheels  are  8OJ/2  in.  diameter,  and  under- 
hung laminated  springs  are  used.  Equalizing  gear  is  pro- 
vided, all  the  coupled  axle  springs  being  connected,  those 
for  the  rear  coupled  axle  being  connected  with  the  springs 
for  the  radial  box  of  the  trailing  truck. 

For  convenience  in  making  comparisons,  the  principal 
dimensions,  weights  and  proportions  of  the  various  locomo- 
tives have  been  arranged  in  the  accompanying  table. 


cation  the  flange  wear  was  excessive  in  relation  to  the  tread 
wear,  and  that  flange  lubrication  decreased  the  flange  wear, 
thus  allowing  the  tread  wear  in  a  number  of  cases  to  be  the 
condemning  factor.  The  mileage  made  for  the  flange  wear 
shown   is   about   four  times  that  made  without  lubrication. 

Fig.  3  gives  comparative  rail  wear  at  the  same  location 
and  over  the  same  period  of  time  with  and  without  flange 
lubrication.  It  will  be  noted  that  the  wear  on  the  rail  with 
lubrication  was  about  17  per  cent  of  that  on  the  ones  with- 
out lubrication.  The  derailments  on  a  portion  of  this  line 
over  whicli  the  above  tests  were  made  showed  a  decided  de- 
crease when  flange  lubrication  was  used.  From  actual 
records  taken  without  flange  lubrication,  it  was  found  that 
80  per  cent  of  the  rolled  steel  wheels  under  cars  and  tenders 
were  removed  for  flange  wear. 

On  the  Norfolk  &  Western  without  flange  lubrication,  the 
front  tires  of  a  locomotive  averaged  16,000  miles,  whereas 
when  equipped  with  a  flange  lubricator,  they  averaged  Zi- 
000  miles,  or  an  increase  of  106  per  cent.  The  St.  Louis- 
San  Francisco  showed  a  net  saving  of  $84.03  per  )'ear  per 
consolidated  locomotive.  The  Southern  (Queen  &  Crescent) 
increased  the  mileage  between  turning  tires '  from  23,000 
miles  before  using  lubrication  to  44,000  miles  after  using 
lubrication  on  the  flanges.  On  Pacific  type  locomotives  the 
mileage  was  increased  from  40,000  to  92,000  miles. 

On  a  2-8-0  Southern  Pacific  locomotive  the  life  of  the 
driving  tires  was  increased  375  per  cent  when  equipped  with 
flange  lubricators,  the  tender  truck  wheels  436  per  cent  and 

•Abstract  of  report  at  Traveling  Engineers'  .Association  convention, 
Cliicago,   November,    1922. 
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rail  wear  on  curves  greatly  reduced.  This  test  was  conducted 
where  the  ruling  grade  is  3.8  per  cent  and  maximum  curve 
over  10  deg. 

The  wide  range  of  opinions  of  the  effectiveness  of  the 


Right  Back 

Fig.   1 Excessive    Flange    Wear   on    Locomotive   Without 

Flange   Lubrication 

flange  oiler  to  prevent  flange  wear  indicates  that  there  are 
certain  divisions  and  certain  railroads  where  their  application 
is  justified  and  where  results  show  a  real  saving.  However, 
the  tractive  effort  with  relation  to  weight  on  drivers  on  cer- 
tain classes  of  modern  superheater  locomotives  has  been  re- 
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duccd  to  a  point  where  the  application  of  a  flange  oiler 
would  result  in  a  waste  of  fuel  caused  by  locomotives  slipping, 
greater  than  the  saving  effected  by  the  use  of  a  flange  oiler. 
Witli  the  proper  flange  lubricator,  using  a  heav)'  asphaltum 
oil,  the  flange  wear  on  the  locomotive,  tender  and  cars  and 
the  rail  wear  will  be  sufficiently  checked  to  warrant  the  use 
of  flange  lubricators,  but  no  matter  what  flange  lubricator 
is  used,  it  must  be  maintained  and  receive  the  co-operation 
of  everybody  concerned. 

The  report  was  signed  by  N.  Suhrie  (Pennsylvania), 
chairman;  I.  D.  Heybum  (St.  L.-S.  F.);  J.  E.  Ingling 
(Erie);  P.  J.  Miller  (N.  Y.  C),  and  W.  J.  Fee  (G.  T.). 

Discussion 

From  the  expression  of  the  members  who  recoimted  their 
experiences  with  flange  oilers,  it  is  evident  that  wherever 
operating  conditions  tend  to  cause  flange  wear  in  e.xccss  of 

Location    n»s* 
Qppo&ix^      M  PC. 
Curvature    ib* 


WITH  Flance    Lubricator 


LEFT  Back. 

Fig.    2.— Character    of    the   Tire    Wear    After    Lubrication    of 
Flanges  Was  Adopted 


ORIGINAL     Rail  Replaced  Raii. 

Without   Flange  Lubricator 
Fig.  3 — Effect  of  Flange   Lubrication  on   Rail  Wear 

tread  wear  the  service  of  flange  oilers  is  beneficial.  Not 
only  do  they  reduce  the  flange  wear  so  that  even  under  most 
difficult  conditions  the  tires  will  go  for  tread  wear,  but  they 
reduce  rail  wear  on  curves  and  have  a  noticeable  effect  in 
reducing  the  amount  of  fuel  burned.  In  almost  every  case 
mentioned  the  greatest  difficulty  which  is  encountered  _  in 
insuring  satisfactory  service  is  to  secure  proper  application 
of  the  nozzles  for  the  delivery  of  the  oil  to  the  flanges  and 
sufficient  attention  to  maintain  them  in  correct  alinement. 
Where  this  detail  is  not  attended  to  oil  frequently  gets  on 
the  tread,  where  it  causes  slipping  and  reduces  the  effective- 
ness of  the  brake  action.  Several  railroads  confine  the  care 
of  flange  oilers  to  one  man  at  each  terminal,  giving  him  addi- 
tional duties  such  as  oiling  the  spring  rigging,  in  order  to 
fully  utilize  his  time.  The  tendency  in  the  development^  of 
the  oiler  is  to  make  it  automatic  and  keep  it  in  operation 
continuously.  To  this  there  is  some  objection  on  the  part 
of  enginemen,  who  claim  that  flange  lubrication  when  com- 
bined" with  white  frost,  fog  or  drizzling  rain,  adds  to  the 
slipperiness  of  the  rail,  and  feel  that  under  such  conditions 
they  should  be  permitted  to  shut  off  the  oiler. 


Fan  Draft  for  Locomotives  Discussed  by  A.S.M.E. 

Proposed    Construction    Would    Permit    Application    of    Additional 
Equipment  for  Saving  Fuel 


THREE  widely  different  phases  of  locomotive  design 
formed  the  topics  of  the  papers  presented  at  the  Rail- 
road Session  of  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers  held  in  New  York  on  De- 
cember 6.  An  extremely  technical  discussion  of  Stresses  in 
Locomotive  Frames  was  presented  by  R.  E.  Eksergian  of 
the  Baldwin  Locomotive  Works.  George  H.  Hartman  gave 
an   analytical   discussion   of  valves   and  valve   gears   in   a 


paper  entitled  "Steam  Distribution  in  the  Locomotive,"  and 
Frans  H.  C.  Coppus  brought  out  the  advantages  that  might 
be  derived  by  securing  the  draft  in  a  locomotive  through 
the  use  of  turbine-driven  fans  in  a  paper  on  Mechanical 
Drafting  of  Locomotives.  An  abstract  of  Mr.  Coppus'  paper, 
which  is  especially  noteworthy  because  of  the  possibility  of 
effecting  large  fuel  savings  Ijy  the  method  which  he  pro- 
poses, is  given  below. 


The  Mechanical  Drafting  of  Locomotives 

By  Frans  H.  C.  Coppus 


GENERALLY  speaking,  it  is  a  simpler  task  to  incor- 
porate extensive  improvements  into  the  design  of  a 
new  locomoti\'e  than  to  appl)'  them  to  one  already  in 
operation.  Though  the  author  \tould  be  the  last  person  to 
discourage  the  development  of  the  locomotive  along  radical 
lines  that  would  require  a  total  reconstruction  or  rearrange- 
ment of  the  present  locomotive  power  plant,  he  believes  that 
more  can  be  accomplished  for  the  immediate  future  by  add- 
ing to  the  existing  locomotive  equipment  which  is  standard, 
in  principle  at  least,  in  stationary  and  marine  practice,  and 
which  does  not  necessitate  extensive  or  costly  alterations.  The 
existing  locomotives,-  68,000  in  this  country  alone,  represent 
such  a  large  investment  that  no  matter  how  efficient  a  new 
locomotive  may  be  built,  it  is  out  of  the  question  to  relegate 
them  to  the  scrap  heap,  and  they  will  be  with  us  for  many 
years  to  come. 

In  the  treatment  of  this  subject  the  author  has  therefore 
limited  himself  to  the  existing  locomotive.  The  supporting 
data    employed    are    based    on    modem    steam    locomotives 
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It  is  stated,  on  very  good  authority,  that  the  exhaust  steam 
from  the  cylinders  was  first  turned  into  the  chimney  by  Trevithick 
in  1803 He  turned  the  exhaust  steam  into  the  chim- 
ney as  the  most  convenient  way  of  dispensing-  with  it.  Through- 
out the  development  of  the  locomotive  to  its  present  high  service 
standard,  this  method  of  producing  draft  has  been  the  only  suc- 
cessful one  for  locomotive  service. 

Various  arrangements  and  apparatus  have  been  experimented 
with  in  an  endeavor  to  secure  some  method  equally  as  good,  but 


ZOOOO  24000  0      4000    8000    MOO 
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Fig.  1  Fig-  2 

Pig.  1— Performance  Curves  of  Vano   Blower  with  22-in.   Diameter 
Diffuser  Outlet. 

Fig.  2 — Performance  Curves  of  Vano   Blower  with  30-in.   Diameter 
Diffuser  Outlet. 

equipped  with  superheater  and  brick  arch  and  fed  by  means 
of  a  live-steam  injector. 

History  of  Locomotive  Drafting 
An  interesting  outline  of  the  early  history  of  locomotive 
drafting  is  contained  in  a  paper  on  Locomotive  Drafting  and 
its  Relation  to  Fuel  Economy,  by  H.  B.  MacFarland,  pre- 
sented at  the  1912  convention  of  the  International  Railway 
Fuel  Association.  The  following  quotations  bearing  on  the 
subject  are  taken  from  this  paper: 


Fig.   3 — Modified   Standard    Front   End   with    Induced    Draft   Fan 

up  to  the  present  time  nothing  has  been  accomplished  which  has 
proven  entirely  successful. 

About  the  year  183S  Segiun,  the 'inventor  of  the  multitubular 
boiler,  experimented  with  an  induced-draft  system,  using  a  fan 
in  the  front  end.  His  experiments,  however,  did  not  meet  with 
success,  owing  to  his  inability  to  secure  a  fan  of  sufficient  capacity 
to  properly  handle  the  volume  of  gases. 

Despite  the  recognized  loss  of  power  in  the  exhaust  jet,  no 
serious  attempt  has  yet  been  made  to  produce  a  draft  on  the  fire 
by  other  means  than  the  use  of  the  exhaust  jet  to  generate  steam 
to  meet  the  locomotive's  demand.  All  experimental  work  has 
been  confined  to  modifications  of  the  general  arrangement  for 
utilizing  the  exhaust  jet. 

The  use  of  the  exliaust  steam  for  drafting  the  locomotive 
makes  the  locomotive  power  plant  differ  in  principle  from 
the  marine  or  stationary  power  plant.  In  the  latter  the  boiler 
is  an  independent  unit,  while  in  the  former  the  boiler  and 
the  engine  are  interdependent,  inasmuch  as  the  exhaust  of 
the  engine  creates  the  draft  for  the  boiler  and  the  shutting 
down  of  the  engine  renders  the  boiler  inoperative.  Separate 
the  two  by  substituting  mechanical  draft  for  the  exhaust  jet 
and  there  is  no  reason  why  the  locomotive  power  plant  can- 
not be  fitted  out  with  the  devices  which  have  been  responsible 
for  the  low  cost  of  power  generated  in  marine  and  stationary 
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power  plants.  The  problem  is  one  of  successful  luiaination 
with  reliability  and  moderate  maintenance  cost,  within  the 
present  limitations  of  clearances  and  other  conditions  under 
which  the  locomotive  must  operate. 

The  logical  course  of  development  would  he  as  follows: 
I,  mechanical  induced  draft;  II,  undergrate  forced  draft; 
III,  condensing  the  e.x^haust  steam;  IV,  pumping  the  hot 
water  from  the  tender  through  a  waste-gas  heater  into  the 
boiler;  V,  operating  condensing. 

Mechanical  Induced  Draft 

About  ten  years  ago  extensive  e.xperiments  with  mechanical 
induced  draft  were  made  on  the  Atchison,  Topeka  &  Santa 
Fe,  but  they  met  with  the  same  fate  as  those  made  by  Segiun 
in  1835  and  for  exactly  the  same  reason:  "the  inability  to 
secure  a  fan  of  sufficient  capacity  to  properly  handle  the 
volume  of  gases."  This  statement,  however,  is  not  exactly 
correct.  It  has  always  been  possible  to  secure  a  fan  of  suffi- 
cient capacity,  but  the  difficulty  has  been  to  secure  a  fan 


Fig.  4 — Sectional   View  of  Locomotive    Induced    Draft   Fan 

witli  sufficient  capacity  to  do  the  work  economically  and  at 
the  same  time  small  enough  to  be  applicable  to  a  locomotive 
'within  the  limitations  of  clearances. 

It  is  doubtful  if  a  fan  without  the  introduction  of  an  in- 
tensifying element  can  be  built  to  overcome  this  difficulty. 
Only  recently  this  new  element  has  been  brought  out.  It 
takes  the  form  of  stationary  guide  vanes  held  in  a  casing. 
'  The  current  of  air  leaving  the  propeller  is  radially  sub- 
divided by  the  individual  vanes  and  taken  up  without  shock. 
These  guide  vanes,  which  have  a  curvature  increasing  in 
the  direction  of  the  rotation  of  the  propeller,  concentrate  the 
air  current  and  give  it  a  further  acceleration,  so  that  a  large 
part  of  the  pressure  is  produced  and  a  large  part  of  the  end 
thrust  taken  up  by  them.  This  new  fan  or  blower  is  very 
much  smaller  than  a  multi-blade  centrifugal  fan  of  the  same 
capacity,  lx)th  of  commercial  construction.  Because  of  this 
fact  the  former  can  be  made  applicable  to  the  locomotive 
and  the  latter  not. 

Due  to  the  fact  that  tliis  blower  has  a  much  larger  air 
delivery  than  any  other  fan  of  the  same  diameter  and  that, 
therefore,  the  dynamic  pressure  of  the  air  is  very  high,  the 
use  of  a  diffuser  which  transforms  the  dynamic  pressure  into 
static  pressure  is  absolutely  essential.  The  longer  the 
diffuser,  the  higher  the  static  efficiency.  The  effect  of  the 
diffuser  is  plainly  shown  by  the  curves  of  Figs.   1   and  2. 

Fig.  3  shows  the  smokebox  of  a  modem  locomotive  fitted 
out  with  a  blower  in  the  stack  and  the  exhaust  pipe  and 


noz/.le  displaced  by  a  plain  exhaust  pipe  discharging  the 
exhaust  steam  into  the  atmosphere.  It  will  be  noticed  that 
the  guide-vane  casing  takes  the  place  of  the  lower  part  of 
the  stack,  and  it  may  be  of  interest  to  mention  here  that  the 
size  of  the  stack  was  exactly  that  of  the  diffuser  of  a  20-in. 
fan  which  has  the  proper  capacity  for  this  particular  engine 
— a  26-in.  by  28-in.  Pacific  type. 

A  modification  of  the  fan  is  necessary  in  order  that  it  may 
function  properly  as  an  induced-draft  blower  for  locomotives, 
keeping  in  mind  especially,  simplicity  of  construction;  low 
maintenance  cost  and  assurance  that  tlie  bearings  are  kept 
cool  and  well  lubricated  at  all  times,  as  the  success  of  the 
whole  scheme  hinges  not  only  on  the  capability  of  the  blower 
to  create  the  desired  draft  in  the  smokebox,  but  also  to  stand 
up  under  it. 

Fig.  4  shows  a  cross-section  of  the  induced-draft  blower. 
The  turbine  is  located  on  the  periphery-  of  the  fan,  and  there- 
fore takes  up  little  space.  The  exhaust  is  discharged  with 
the  gases.  There  is  no  need  of  trying  to  reclaim  this  exhaust, 
as  there  is  an  oversupply  of  exhaust  steam.  The  fan  shaft 
carries  on  its  extreme  end  the  impeller  of  an  oil  pump  which 
has  a  manifold  purpose.  The  fan  revolving  at  a  high  speed, 
in  this  particular  case  about  3,000  r.  p.  m.,  creates  con- 
siderable back  pressure,  to  which  is  added  the  weight  of  the 
rotating  parts.  Xo  bearing  will  stand  up  under"  this  end 
thrust  at  this  speed  and  other  means  must  therefore  be 
adopted  to  take  care  of  it.  The  end  thrust  created  by  the 
pump  impeller  is  made  use  of  to  counteract  the  end  thrust 
of  the  fan.  By  restricting  the  pump  discharge  to  the  cooling 
chamber,  the  end  thrust  of  the  pump  impeller  may  be  made 
anything  desired,  so  that  the  vertical  blower  shaft  may  be 
made  to  float.  The  oil  then  passes  upward  over  half  of  the 
cooling  chamber,  downward  over  the  other  half,  and  out  of 
the  smokebox  into  a  cooling  coil  back  to  the  pump  inlet.  The 
shaft  is  hollow  and  oil  is  forced  through  it  and  out  through 
a  small  hole  into  a  chamber  over  the  upper  ball  bearing, 
whence  it  passes  through  the  two  bearings  and  then  back  to 
the  pump. 

One  of  the  outstanding  advantages  of  the  use  of  an 
induced-draft  fan  instead  of  the  exhaust  jet  for  drafting 
the  locomotive  is  the  reduction  of  the  back  pressure  in  the 
cylinders.  Prior  to  the  experiments  of  the  Atchison,  Topeka 
and  Santa  Fe,  a  series  of  indicator  cards  taken  from  actual 
road  tests  of  representative  locomotives  in  various  classes  of 
service  were  prepared  show;ing  the  initial  pressure,  mean  ef- 
fective pressure,  back  pressure,  and  indicated  horsepower, 
and  in  addition  the  .added  mean  effective  pressure  and  indi- 
cated horsepower  which  could  be  obtained  by  reducing  the 
back  pressure  to  4  lb.  These  showed  increases  in  indicated 
horsepower  ranging  from  18  to  30  per  cent  for  simple  loco- 
motives and  an  average  of  53  per  cent  for  a  mallet  compound. 

The  author  understands  that  since  these  tests  were  made 
the  exhaust  nozzles  have  been  opened  up  considerably  so 
that  the  back  pressures  have  been  greatly  reduced.  With 
this  in  mind,  and  also  the  fact  that  the  back  pressures  vary 
so  widely  for  different  classes  of  engines,  road,  and  service 
conditions,  not  to  mention  the  enormous  differences  in  back- 
pressure horsepower  due  to  different  speeds,  it  would  be  idle 
to  estimate  what  saving  in  fuel  would  result  from  drafting 
locomotives  mechanically  due  to  reduction  in  back  pressure. 
However,  the  field  seems  broad  and  the  prospects  bright  for 
enormous  savings  along  this  line. 

If  the  only  effect  of  drafting  locomotives  mechanically 
was  the  elimination  of  the  back  pressure  on  the  pistons,  this 
would  in  itself  be  sufficient  to  deserve  the  keenest  interest 
of  those  responsible  for  the  economical  operation  of  locomo- 
tives, but  the  subject  embraces  a  great  many  other  questions 
and  vitally  affects  many  features  in  connection  with  the  eco- 
nomical generation  and  use  of  steam.  Mechanical  drafting 
gives  the  locomotive  a  degree  of  flexibility  which  it  does  not 
now  possess.     The  steam  pressure  may  be  picked  up  at  will 
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or  allowed  to  drop,  regardless  of  the  amount  of  work  the 
engine  is  doing. 

This  flexibility  of  draft  makes  it  unnecessary  to  favor 
the  engine  at  any  time.  The  practice  of  favoring  the  engine 
on  hilfs,  often  no  doubt  unavoidable  under  the  present  method 
of  drafting,  is  not  only  WTong  from  the  point  of  efficiency 
but  cannot  help  but  result  in  leaky  tubes,  increasing  mainte- 
nance cost,  and  in  shortening  the  life  of  the  boiler. 

The  advantages  of  mechanical  induced  draft  mentioned 
above  largely  relate  to  economy  in  the  use  of  steam  after  it 
is  once  generated.  In  addition  thereto  mechanical  draft  has 
a  strong  bearing  directly  upon  fuel  economy  and  will  greatly 
increase  the  overall  boiler  efficiency. 

The  heat  loss  due  to  combustible  in  cinders,  estimated 
anywhere  from  5  to  20  per  cent  depending  largely  on  the 
class  of  service,  is  generally  classed  among  the  "unavoidable 


and  after  once  adjusted,  maintained — that  there  would  be 
an  atmospheric  pressure  condition  in  the  combustion  cham- 
ber, if  carried  to  a  nicety.  This  is  ver\'  common  practice 
with  stationary  and  marine  boilers.  With  the  lire  door  open 
there  would  be  no  inrush  of  cold  air  nor  any  outward  leak- 
ing of  flames  or  gases.  Such  a  condition  is  called  "balanced 
draft."  It  can  be  effected  only  by  the  use  of  a  forced-draft 
blower  in  conjunction  with  an  induced-draft  blower,  jet 
blower,  or  slack.  While  in  a  locomotive  boiler  there  is  no 
boiler  setting  through  which  air  can  filter  in,  the  draft  over 
the  fire  is  so  much  stronger  than  in  stationary  practice  and 
the  fire  door  (on  hand-fired  coal  burners)  opened  so  much 
oftener,  that  even  greater  economies  than  in  stationary  prac- 
tice should  result  from  balanced  draft. 

With  forced  draft  there  is  no  reason  why  cheaper  grades 
of  fuel  cnuld  not  be  utilized,  which  will  not  only  result  in 
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losses."  With  a  fan  the  constant  flow  of  air  through  the  fuel 
bed,  while  gradually  changing  in  intensity,  will  not  tear  the 
fire,  and  this  loss  can  l)e  practically  entirely  eliminated. 

Undergrate  Forced   Draft 

To  put  the  ashpan  of  a  locomotive  under  pressure  might 
jjrove  impractical  for  several  reasons:  First,  it  would  be 
difficult  to  keep  the  ashpan  even  fairly  tight;  second,  there 
would  be  danger  of  setting  fires;  third,  it  would  decrease  the 
capacity  of  the  pan  as  there  should  be  ample  air  space  be- 
tween the  ashes  and  the  grate.  To  overcome  this  difficulty 
the  author  has  constructed  a  grate  with  hollow  bars  taking 
the  air  from  a  wind  box  to  which  the  forced-draft  blower 
is  connected. 

The  forced-draft  blower  is  of  the  same  general  construc- 
tion as  the  induced-draft  Mower.  It  operates,  however,  in  a 
horizontal  position  with  no  excessive  end  thrust  and  handles 
cold  air.  Therefore,  the  special  lubrication,  end-thrust  bal- 
ancing, and  cooling  features  are  unnecessary. 

While  it  is  not  impossible  to  operate  a  forced-draft  blower 
in  conjunction  with  an  exhaust  jet,  it  is  much  simpler  and 
better  to  connect  it  up  to  an  induced-draft  fan.  It  will  be 
plain  that  if  the  forced-draft  blower  was  working  alone  the 
combustion  chamber  would  be  put  under  pressure  and  the 
/  gases  and  flames  would  leak  out  through  the  fire  door.  If, 
on  the  other  hand,  only  the  induced-draft  blower  was  work- 
ing, conditions  would  be  very  much  the  same  as  they  are 
with  the  present  ])ractice.  Between  these  two  extreme  con- 
ditions the  speed  of  the  two  blowers  could  be  so  adjusted — 


econoni)-  in  the  cost  of  fuel,  but  also  in  the  cost  of  handling 
and  storage  of  coal.  The  air  space  in  the  grates  may  also  be 
very  small  so  that  no  fuel  will  be  lost  in  the  ashpan,  and  at 
the  same  time  the  grate  will  let  sufficient  air  through  on 
account  of  the  air  being  delivered  under  pressure. 

The  forced-draft  blower  creates  sufficient  pressure  to  force 
the  air  through  the  fuel  bed,  leaving  only  the  drawing  of  the 
gases  through  the  l)oiler  tubes  to  the  induced-draft  blower, 
and  the  latter  may,  therefore,  be  smaller  or  may  be  run  at 
a  lower  speed  than  if  used  alone.  For  these  various  reasons 
it  is  easier  and  more  efficient  to  use  a  balanced-draft  system 
than  merely  induced  draft. 

Condensing  the  Exhaust  Steam 

When  the  locomotive  is  drafted  mechanically  all  of  the 
exhaust  steam  is  available  for  whatever  use  can  be  made  of 
it.  Heretofore  a  small  part  of  the  exhaust  steam  has  been 
used  to  heat  the  feedwater.  This  practice  has  been  quite 
common  in  Europe  but  has  been  only  recently  successfully 
carried  out  on  this  continent  and  to  only  a  very  limited  ex- 
tent, less  than  one  per  cent  of  American  locomotives  being 
thus  equipped.  The  exhaust-steam  feedwater  heaters  have 
been  constructed  on  the  principle  of  imparting  to  the  water 
the  maximum  amount  of  heat  with  the  minimum  amount  of 
e.xhaust  steam  because  the  latter  was  needed  to  draft  the  loco- 
motive. With  mechanical  draft,  the  more  steam  used  for 
heating  the  feedwater  the  better,  as  the  more  water  will  be 
saved.  Railroad  men  fully  appreciate  the  economy  in  time 
and  fuel  due  to  the  saving  of  water,  especially  in  freight 
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service,  and  incidentally  the  not  negligible  economy  in  Ixjiler 
repairs  in  bad-water  districts. 

The  exhaust  steam,  or  as  much  of  it  as  can  be  condensed, 
may  be  passed  through  a  condenser  on  top  of  the  locomotive 
running  all  the  way  back  to  the  tender  (see  Fig.  5).  The 
remainder  may  be  allowed  to  pass  to  the  air  free  for  the  time 
being.  Such  an  arrangement  affords  a  large  cooling  surface 
and  the  amount  of  water  which  can  be  saved  without  even  at- 
tempting to  run  the  engine  condensing  will  be  much  larger 
than  the  amount  saved  by  merely  heating  the  feedwater  by 
means  of  an  efficient  heater.  The  cooling  surface  may  be 
made  more  effective  by  directing  over  it  a  current  of  air 
created  by  the  speed  of  the  locomotive  with  or  without  the 
assistance  of  the  undergrate-draft  blower.  It  is  a  simple 
matter  to  encase  the  condenser,  provide  it  with  louvers  to 
catch  the  air,  and  connect  it  to  the  blower  inlet  by  means  of 
a  duct.  This  would  have  the  additional  advantage  of  re- 
claiming part  of  the  latent  heat  of  the  exhaust  and  supplying 
the  fuel  bed  with  preheated  air.  A  cooling  tower  located 
on  the  back  of  the  tender  would  further  assist  materially  in 
condensing  the  exhaust. 

Pumping  the  Hot  Water  from  the  Tender  Through  a 
Waste-Gas  Heater  Into  the  Boiler 

It  needs  no  explanation  that  with  all  the  exhaust  steam 
available  it  will  be  a  simple  matter  to  keep  the  water  in  the 
tender  at  any  temperature  desired  up  to  the  boiling  point. 
This  would  convert  the  tender  practically  into  an  open  heater. 
Many  of  the  carbonates  would  be  precipitated  and  most  of 
the  dissolved  oxygen  removed.  Instead  of  the  injector  a 
boiler-feed  pump,  preferably  of  the  centrifugal  type,  installed 
in  duplicate,  will  feed  the  water  through  a  waste-gas  heater 
into  the  boiler.  The  pumps  will  be  located  under  the  cab 
of  the  locomotive,  so  that  there  will  be  a  sufficient  head  of 
water  from  the  tender,  ^^'aste-gas  heaters  have  been  so  far 
a  distinct  failure  largely  on  account  of  the  prerequisite  that 


steam  and  the  waste  gases — which  comprise  the  two  largest 
items  of  waste  energy  in  present  locomotive  operation — can 
heat  the  water  from  60  deg.  to  300  dcg.  With  an  absolute 
steam  pressure  of  200  lb.  this  is  an  undi-^puted  saving  in 
fuel  of  a  little  over  20  per  cent,  and  the  feedwater  entering 
the  boiler  at  a  higher  temperature  by  150  deg.  will  reduce 
the  viscosity  and  promote  the  circulation  of  the  water  and 
will  have  a  very  beneficial  effect  upon  the  cost  of  maintenance 


Fig.  6 — Modified   Front   End,   Equipped   with   Induced   Draft   Fan  and 
Feed-Water   Heater 

the  heater  should  not  interfere  with  the  draft,  because  if  it 
does  the  economy  derived  from  its  use  would  be  nullified 
by  an  increase  in  back  pressure.  On  account  of  the  limited 
space  available  in  the  smokebox,  the  heating  surface  was 
comparatively  small  and  facilities  for  examination,  cleaning, 
and  overhauling  were  for  the  most  part  lacking.  The  author 
has  constructed  a  waste-gas  heater  which  can  be  placed  in 
the  front  end  with  slight  alterations  thereto,  and  which  has 
a  heating  surface  of  over  1,000  sq.  ft.  By  extending  the 
front  end  this  heating  surface  could  be  increased  if  necessary. 

From  the  point  of  efficiency  it  may  be  considered  that  at 
the  present  time  the  water  is  put  in  locomotive  boilers  at  an 
average  temperature  of  60  deg.  F.  the  year  round.  Although 
the  injector,  which  is  almost  exclusively  used  on  locomo- 
tives for  feeding  the  boiler,  imparts  the  heat  of  the  live 
steam  to  the  water,  this  is  accomplished  at  a  loss  of  heat. 

If,  instead  of  an  injector,  a  pump  is  used  the  exhaust 


Fig.   7 — Front   of    Locomotive   Showing    Induced    Draft    Fan    and 
Controlling  Apparatus 

and  the  life  of  the  boiler,  as  unequal  stresses  would  be  prac- 
tically entirely  eliminated. 

Operating  Condensing 

Mechanical  drafting  of  locomotives  makes  it  possible  to 
run  locomotives  condensing.  It  can  be  accomplished  with- 
out material  change  in  their  construction  outside  of  an  en- 
larged and  modified  tender.  This,  however,  will  come  later 
after  the  steam  consumption  of  the  locomotive  has  been  made 
as  small  as  possible,  which  will,  in  itself,  make  condensing 
operation  easier. 

General  Arrangement 

Fig.  3  shows  the  induced-draft  blower  located  in  the  stack. 
This  is  naturally  the  logical  first  step  in  the  development  of 
an  induced-draft  system  for  a  locomotive,  but  a  blower  in 
such  a  position  is  not  readily  accessible.  Practical  considera- 
tions led  the  author  to  place  the  blower  outside  of  the  smoke- 
box.  A  diagram  showing  the  general  arrangement  of  ex- 
haust pipe,  waste-gas  heater,  and  induced-draft  blower  is 
shown  in  Fig.  6  and  will  need  no  further  explanation. 

Fig.  7  shows  a  front  view  of  the  locomotive.  Means  are 
therefore  provided  whereby  the  guide-vane  casing  can  be 
quickly  separated  from  the  fan  casing,  giving  access  to 
both  the  fan  and  the  guide  vanes  for  cleaning. 

It  will  be  plain  that  it  is  absolutely  necessary  to  have 
and  maintain  a  fixed  relation  between  the  pressure  at  the 
grate  bars  caused  by  the  forced-draft  blower  and  the  draft 
at  the  front  end  caused  by  the  induced-draft  blower.  The 
steam  supply  to  the  induced-draft  blower  may  be  taken  direct 
from  the  steam  dome  and  preferably  run  through  a  simple 
superheating  coil  in  the  smokebox  extending  through  the 
smokebox  front  into  a  throttle  valve  A,  Fig.  7.  Between  the 
throttle  valve  and  the  steam  chamber  of  the  blower  is  placed 
a  regulator  B  provided  with  a  lever  C.  When  the  blower 
is  not  in  operation  this  valve  is  closed,  but  by  pulling  down 
lever  C  the  valve  is  opened,  admitting  steam  to  the  chamber 
and  starting  the  blower.  The  oil  pump  at  the  end  of  the 
blower  shaft  circulates  the  oil  through  a  series  of  cooling 
coils  D  into  a  vented  oil  reservoir  E,  from  which  it  flows  back 
by  gravity  into  the  pump.  The  oil  before  it  enters  the  cool- 
ing "'coils  passes  through  a  choke  F,  which  puts  the  oil  be- 
tween the  discharge  end  of  the  pump  and  this  choke  under 
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any  desired  pressure.  To  this  pressure  system  is  connected 
a  pipe  communicating  with  diaphragm  regulator  B.  There- 
fore, when  lever  C  is  pulled  down,  not  only  is  the  blower 
started,  but  as  soon  as  it  comes  up  to  speed  the  oil  pressure 
which  acts  against  the  diaphragm  keeps  the  regulator  valve 
open.  If  there  is  no  oil  pressure,  then  the  moment  the  op- 
erator takes  his  hand  off  the  lever  the  valve  closes  again. 
Therefore  the  blower  cannot  he  started  nor  continue  to  op- 
erate unless  there  is  sufficient  oil  in  the  reservoir  E  to  supply 
the  pump.  This  is  a  fool-proof  arrangement  against  neglect 
or  accident. 

The  first  nozzle  which  has  been  supplied  with  steam  is 
not  sufficient  to  more  than  run  the  lilower  at  a  speed  wliich 
•will  just  keep  the  gases  out  of  the  cab,  and  until  valve  A 
.  is  shut  off  at  the  end  of  the  trip  the  blower  will  operate  con- 
tinuously. The  main  power  supplied  to  the  turbine  is  through 
automatic  regulating  valves  H,  I  and  /.  Suppose  in  starting 
off  the  steam  pressure  is  200  lb.  The  blower  running  at 
its  minimum  speed,  the  steam  pressure  will  immediately  be- 
gin to  drop,  and  at  198  lb.  it  will  open  valve  H  and  supply 
steam  to  the  turbine.  If  the  load  is  small  this  may  be  suffi- 
cient to  bring  back  the  steam  pressure  to  200  lb.,  when  valve 
H  will  close  again.  Just  as  soon,  however,  as  valve  H  does 
not  supply  sufficient  steam  to  the  turbine  to  keep  the  steam 
pressure  around  200  lb,,  the  pressure  will  continue  to  drop, 
and  at  195  lb.  valve  /  will  open.  This  may  or  may  not  be 
sufficient  to  raise  the  steam  pressure.  If  it  is  sufficient  to 
raise  it  between  195  and  198  lb.,  valve  /  will  close  and  at 
198  lb.  valve  H  will  close;  but,  on  the  other  hand,  if  it  is 
not  sufficient  and  the  steam  pressure  drops  to  192  lb.,  valve  / 
-will  open.  At  any  rate  the  steam  pressure  will  travel  between 
200  lb.  and  190' lb.  and  the  blower  will  Ije  gradually  slowing 
down  and  speeding  up,  at  all  times  giving  the  required  draft 
to  maintain  a  pressure  beteen  190  lb.  and  200  lb.,  regardless 
of  load  conditions. 

The  oil  pressure  also  controls  regulator  K  and  gradually 
opens  and  closes  it.  In  other  words,  the  higher  the  speed 
of  the  induced-draft  blower  or  the  higher  the  oil  pressure, 
the  wider  the  regulator  is  opened.  This  regulator  controls 
the  steam  supply  to  the  forced-draft  blower  and  the  boiler- 
feed  pump,  and  also  the  steam  supply  to  the  stoker  or  oil 
burner,  if  used.  The  oil  pressure  also  controls  the  supply  of 
oil  to  an  oil  burner,  so  that  whatever  method  for  generating 
steam  is  used,  the  induced-draft  blower  not  only  furnishes 
the  necessar}'  draft  but  also  controls  the  amount  of  fuel  used 
and  the  water  fed  into  the  boiler.  The  boiler-feed  pump  is 
equipped  with  a  combined  excess-pressure  governor  and  safety 
stop,  maintaining  a  predetermined  pressure  in  excess  of  the 
boiler  pressure  at  any  load  from  practically  nothing  to  full 
capacity'.  Proper  provisioh  is  made  whereby  the  steam  sup- 
ply to  the  different  apparatus  is  partly  shut  off  when  the 
engine  is  standing,  or  drifting,  if  the  locomotive  is  equipped 
with  a  superheater,  to  compensate  for  the  closing  of  the 
superheater  chamljer  resulting  in  the  greater  part  of  the  area 
through  the  llues  being  shut  off  and  which  otherwise  would 
disturb  the  relation  between  the  induced-draft  blower  and 
the  other  equipment  controlled  by  the  oil  pressure. 

Conclusion 

Whatever  the  saving  in  fuel  will  be,  due  to  the  elimina- 
tion of  back  pressure,  the  heating  of  the  feedwater,  the  stop- 
ping of  the  waste  of  unburned  coal  through  the  stack  and 
through  the  grate,  the  elimination  of  cold  air  over  the  fire, 
etc.,  it  is  going  to  reduce  just  that  much  the  amount  of  coal 
that  is  being  fired,  or  the  rate  of  combustion,  which  in  itself 
f  greatly  increases  the  boiler  efficiency. 

A  rate  of  combustion  of  100  lb.  shows  a  boiler  efficiency 
of  65  per  cent.  Reducing  this  rate  of  combustion  to  60  lb., 
directly  and  indirectly  by  means  of  mechanical  drafting, 
which  is  not  impossible,  the  corresponding  boiler  efficiency 
would  be  74.2  per  cent,  or  a  saving  of  9.2  per  cent. 

In  a  paper  presented  by  John  E.  Muhlfeld,  at  the  Annual 


Meeting  of  The  American  Society  of  Mechanical  Engineers, 
December,  1919,  entitled  Scientific  Development  of  the  Steam 
Locomotive,  the  following  heat  balance  is  shown  as  repre- 
sentative of  locomotives  worked  at  from  25  to  35  per  cent 
cut-off  and  hand-lired: 

Percent 

Heat    absorbed    by    boiler , .  .  .  55 

Heat  absorbed  by    superheater 10 

Heat  loss  in  smokebox   gases 14 

Heat   loss    in   cinders 8 

Heat  loss  in  vapors   of   combustion 4 

Heat  loss  in  combustible  in  ash 3 

Heat  loss  in  carbon    monoxide 2 

Heat  los&  in  radiation  and  unaccounted  for 4 

Total lOO 

Under  the  same  conditions  but  with  mechanical  draft  and 
the  waste-gas  heater  as  described  by  the  author,  the  heat 
balance  should  be  approximately  as  follows: 

Percent 

Heat  absorbed  by  boiler    and    waste-gas   heater 74 

Heat  absorbed  by  superheater    10 

Heat  loss  in  smokebox    gases 5 

Heat  loss  in  cinders    2 

Heat  loss  in  vapors  of  combustion 4 

Heat  loss  in  combustible   in    ash '. 1 

Heat  loss  in  radiation  and  unaccounted  for 4 

Total lOO 

It  does  not  matter  so  much  what  can  be  done  in  laboratory 
tests  or  even  in  road  tests,  when  everything  is  tuned  up  and 
everyone  is  tPidng  to  make  a  good  showing,  as  what  actually 
prevails  under  ordinary  operating  conditions,  and  the  effi- 
ciency of  any  equipment  which  depends  upon  the  intelligence 
and  faithfulness  of  the  operator  must  be  discounted.  For 
maximum  efficiency  the  operation  should  therefore  Ije  as 
nearly  automatic  as  possible,  and  in  so  far  as  the  human 
element  must  enter  into  it,  everything  should  be  done  to 
make  it  simple  and  convenient  for  the  operator.  This  is  an 
axiom  which  the  author  has  kept  carefully  in  mind  in  the 
development  of  the  equipment  described.  Draft  is  supplisd 
exactly  as  needed  and  when  needed,  and  the  water  is  fed 
through  the  waste-gas  heater  in  the  same  proportion  as  the 
waste  gases  pass  over  the  heating  surfaces.  Therefore,  maxi- 
mum efficiency  should  prevail.  The  fireman  will  have  no 
trouble  in  keeping  up  steam  pressure  while  holding  the  water 
level  constant  by  simply  manipulating  a  valve  in  the  dis- 
charge line  of  the  pump.  The  engineer  can  count  on  full 
steam  pressure  regardless  of  grade,  load,  or  weather  condi- 
tions, and  without  the  power  of  his  engine  being  affected  by 
draft  requirements. 

In  conclusion,  it  may  be  stated  that  mechanical  drafting  of 
locomotives  is  imperative  for  the  following  reasons: 

a  It  reduces  the  back  pressure  to  a  minimum,  effecting  a 
saving  in  fuel  of  from  10  to  30  per  cent — depending  upon 
the  amount  of  back  pressure  carried  at  present  and  the 
amount  of  vacuum  produced,  if  any — or  increasing  the  power 
of  the  locomotive  in  the  same  degree,  especially  as  speed 
increases,  therefore  adding  to  the  hauling  capacity  or  speed 
of  fast  freight  and  passenger  engines,  producing  additional 
revenue  tonnage  and  also  eliminating  or  lessening  the  neces- 
sit}'  for  double-heading. 

b  It  produces  an  engine  that  is  free-steaming  under  the 
most  adverse  conditions  and  with  all  grades  of  fuel,  decreas- 
ing liability  of  delay  and  saving  time  and  money  now  spent 
in  changing  nozzle  tips  and  experimenting  with  them. 

c  It  keeps  the  steam  pressure  constant,  regardless  of  load, 
saving  steam  now  wasted  every  time  the  safety  valve  pops 
and  making  it  unnecessary  to  favor  the  engine  at  any  time, 
thereby  saving  fuel,  avoiding  unequal  stresses  in  the  boiler 
and  resulting  in  saving  in  maintenance  cost. 

d  It  increases  the  efficiency  of  the  boiler  and  grate  by 
effecting  better  combustion  and  eliminating  the  waste  of  un- 
burned fuel  through  the  stack  and-  in  the  ashpan — and  in- 
cidentally stopping  tlie  inrush  of  cold  air  every  time  the  fire 
door  is  opened — thereby  avoiding  sudden  cooling  of  crown 
sheet  and  tubes. 

e  It  makes  possible  the  use  of  cheaper  grades  of  fuel, 
resulting  in  large  economies  and  in  simplifying  the  handling 
and  storage  of  coal. 
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/  It  eliminates  the  smoke  nuisance  in  terminals  and 
freight  yards. 

g  It  makes  it  jx)ssil)le  to  condense  from  25  to  95  per  cent 
of  the  exhaust  steam,  dejiending  upon  the  season  of  the  year 
and  the  kind  of  condensing  apparatus  used,  resulting  in  econ- 
omy in  the  cost  of  water  and  of  maintenance. 

h  It  effects  a  saving  in  fuel  of  20  per  cent  by  making  it 
jwssible  to  preheat  the  feedwater  from  60  to  300  deg.  F., 
and  incidentally  greatly  decreases  the  cost  of  maintenance  by 
eliminating  unequal  stresses  caused  at  present  by  the  great 
difference  in  temperatures  between  the  lower  and  upper  por- 
tions of  the  boiler. 

i  It  reduces  the  rate  of  combustion,  thereby  increasing 
the  boiler  efficiency. 

j  It  lessens  the  work  of  both  engineer  and  fireman, 
thereby  necessarily  increasing  their  efficiency. 

Discussion 

William  Elmer  (Pennsylvania  System)  cjuestioned  the 
desirability  of  making  the  boiler  output  independent  of  the 
locomotive  steam  consumption.  To  show  the  great  amount 
of  air  that  it  would  be  necessary  to  handle  with  a  fan  if 
locomotives  were  drafted  mechanically,  he  presented  figures 
from  test  plant  trials  of  a  Pacific  type  locomotive  with  21  in. 
by  28  in.  cylinders.  This  locomotive  developed  over  3,000 
hp.,  evaporated  65,000  lb.  of  water  and  burned  12,000  lb. 
of  coal  an  hour.  The  draft  in  tlie  front  end  was  as  much 
as  18  in.  of  water.  It  is  difficult  to  determine  the  amount 
of  air  required  to  burn  each  pound  of  coal,  but  J.  T.  Antliony 
states  it  varies  from  12.7  to  8.7  lb.  Assuming  an  average 
value  of  10  lb.  of  air  per  pound  of  coal  and  assuming  further 
that  a  locomotive  consumes  10,000  lb.  of  fuel  an  hour,  the 
fan  would  be  required  to  handle  100,000  lb.  of  air  per  hour. 
This  would  amount  to  1,300,000  cu.  ft.  per  hour  at  atmos- 
pheric temperature,  and  at  a  temix?rature  of  600  deg.,  which 
might  be  expected  in  the  front  end,  the  volume  would  be 
double. 

Robert  Rennie  (American  Locomotive  Company)  stated 
that  a  locomotive  with  55  sq.  ft.  of  grate  area  working  at 
full  capacity  should  have  a  fan  capacity  of  at  least  48,000 
cu.  ft.  per  min.  at  atmospheric  pressure.  Cooling  the  air 
before  it  is  admitted  to  the  fiin  would  make  mechanical 
drafting  less  difficult,  but  the  additional  resistance  due  to 
any  appliance  for  recovering  heat  from  the  waste  gases  is 
a  disadvantage.     He  considered  that  the  method  of  reclaim- 


ing water  from  the  exhaust  steam  would  hardly  be  practical 
because  of  the  enormous  cooling  surface  required. 

W.  L.  Bean  (N.  Y.,  N.  H.  &  H.)  called  attention  to  the 
magnitude  of  the  fuel  problem  on  the  railroads  and  pointed 
out  the  desirability  of  trying  such  designs  as  proposed  by 
Mr.  Copi)us  because  of  the  possibility  for  large  savings.  He 
stated  that  fan  efficiency  and  capacity  had  bei-n  greatly  im- 
j)roved  since  the  last  trials  of  mechanical  draft  were  con- 
ducted and  urged  early  application  of  the  design  put  forward 
after  careful  engineering  investigation  had  been  made. 

Dr.  W.  F.  M.  Goss  discussed  mechanical  drafting  of  loco- 
motives by  means  of  a  turbo-exhauster.  He  called  attentioi» 
to  the  objection  of  the  operation  of  locomotives  in  cities  on 
account  of  the  noise  and  smoke  and  outlined  how  these  could 
be  overcome  by  the  turiw-exhauster.  He  stated  that  the  re- 
quired draft  could  be  obtained  with  from  40  to  50  per  cent 
of  the  existing  back  pressure,  and  in  conclusion  expressed 
the  opinion  that  mechanical  drafting  had  so  many  advan- 
tages that  it  is  likely  to  come  into  u.se  soon  on  the  railroads. 

R.  M.  Ostermann  (Superheater  Company)  stated  that  if 
it  was  possible  by  substituting  mechanical  draft  for  nozzle 
draft  to  save  all  or  part  of  the  waste  heat  in  the  exhaust 
steam,  even  greater  mechanical  complications  than  proposed 
by  Mr.  Coppus  would  be  justified.  To  obtain  the  full  bene- 
fits, it  woukl  be  necessarj'  to  condense  the  steam,  but  to  add  a. 
condenser  of  sufficient  capacity  to  the  modern  large  IcKomo- 
tive  seems  a  difficult  structural  matter  and  the  effect  uf>on 
power  and  steam  economy  would  be  hardly  great  enough  to 
warrant  the  complication,  especially  since  there  are  further- 
thermal  possibilities  from  higher  steam  pressure  and  tem- 
peratures that  can  be  realized  with  less  space  and  weight. 
Disregarding  the  expediency  of  condensing  the  exhaust  steam, 
mechanical  drafting  assumes  a  different  aspect.  Its  merits 
would  then  be  confined  to  possible  reduction  of  back  pres- 
sure and  increased  evaporation  per  p>ouiid  of  fuel  due  to 
improvements  in  draft.  It  seems  questionable  whether  much 
reduction  in  back  pressure  could  be  effected  or  any  marked 
saving  made  by  the  turbine  as  long  as  the  draft  is  depended 
upon  to  keep  the  front  end  clear  of  cinders.  Uniform  draft 
would  probably  reduce  spark  and  cinder  losses,  but  it  could 
be  obtained  more  readily  by  a  receiver  in  the  exhaust  passage. 

In  closing  the  discussion,  Mr.  Coppus  stated  that  his  pro- 
posal had  in  some  cases  been  misunderstood  due  to  failure  to 
consider  all  the  conditions  set  forth  in  the  paper.  His  con- 
clusions had  been  based  ori  careful  study  and  he  felt  certain 
that  they  were  practical. 
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Human  Problems  of  Modern  Industry 

The    Development    of    Democracy    in    Business    Is    Under    Way — 
It    Needs    Wise    Leadership    and    Direction 

By  Samuel  O.  Dunn 
Editor,  Railway  Age 


THE  HISTORY  of  industr>'  and  of  its  relations  to  the 
people  in  the  leading  countries  of  the  world  during  the 
last  century,  and  especially  during  recent  years,  pre- 
sents a  strange  paradox.  The  development  of  modern 
industr}'  has  resulted  in  a  vast  increase  of  production  which 
has  enabled  every  class  to  esetablish  and  maintain  material 
standards  of  living  higher  than  ever  were  attained  by  any 
but  a  very  few  in  earlier  times.  It  has  also  made  possible 
reductions  of  the  hours  of  labor  and  increase  of  the  hours 
available  for  leisure,  intellectual  improvement  and  pleasure. 

If  any  man  whose  life  ended  prior  to  a  century  ago,  or  even 
prior  to  a  half  century  ago,  had  foreseen  this  vast  increase 
of  production,  this  great  improvement  in  standards  of  living 
and  reduction  of  hours  of  work,  he  might  have  anticipated 
that  it  would  usher  in  a  golden  age  of  harmony,  peace  and 
contentment  among  men.  Quite  the  contrary  has  been  the 
result.  There  never  was  a  time  when  there  were  bitterer 
quarrels  or  fiercer  struggles  in  industrj-  than  within  recent 
years. 

They  have  been  waged  not  only  between  large  industries 
and  their  employees,  but  also  between  large  industries  and 
their  customers.  Both  before  and  since  the  war  the  railways 
have  been  engaged  almost  constantly  in  carrying  on  contro- 
versies with  their  patrons  regarding  rates  as  well  as  with 
their  employees  regarding  working  conditions  and  wages. 
Almost  ever)'  large  industrial  combination  also  has  been  the 
object  of  attacks  in  the  courts. 

These  great  struggles  are  being  carried  more  and  more 
'into  politics.  More  and  more  are  efforts  made  to  use  legis- 
lation and  government  administrative  bodies  to  settle  differ- 
ences arising  between  large  industries  and  their  employees  or 
patrons;  and  when  legislation  and  government  commissions 
are  invoked  their  tendency  is  to  settle  the  questions  submitted 
adversely  to  large  industrial  concerns. 

Finally,  growing  more  and  more  active  and  influential  is 
a  class  of  labor  leaders,  politicians  and  agitators,  who  are 
striving  by  propaganda,  by  political  action,  by  strikes  and 
even  by  violence  to  overthrow  part  or  all  of  our  existing 
institutions  and  to  establish  in  their  place  institutions  vary- 
ing all  the  way  from  a  mild  form  of  state  socialism  to  the 
"dictatorship  of  the  proletariat"  in  both  government  and 
industry  as  it  is  exemplified  in  Russia. 

I         Modem  Industry  the  Cause  of  Social  Unrest 

*  No  intelligent  man  would  question  the  seriousness  of  some 
of  the  struggles  between  large  industries  and  their  employees 
or  patrons  which  have  occurred  within  recent  years.  There 
fere  those  who  are  convinced  that  these  struggles  •  are  direct 
iand  inevitable  results  of  the  development  of  modem  industry 
and  of  the  way  in  which  many  large  industrial  concerns  have 
iDeen  managed  and  that  unless  important  changes  are  made 
in  the  managements  these  struggles  will  become  more  fre- 
quent, more  bitter  and  more  destructive  of  the  welfare  of  all 
concerned. 
'  There  can  be  no  question  about  what  has  been  the  prin- 
cipal cause  of  the  great  increase  of  production  in  modern 
times.  Until  a  little  over  a  century  ago  there  had  never  been 
any  really  great  improvement  in  the  physical  machinery  of 

*  From  a  paper  read  before  the  Western  Railway  Club,  Chicago,  on 
November  20. 


industry.  Almost  all  the  power  used  in  agriculture,  in 
manufacture  and  in  transportation  had  been  furnished  by  the 
muscles  of  men  and  animals.  It  was  chiefly  the  discovery 
and  utilization  of  new  sources  of  power,  mainly  steam  and 
electricity,  that  made  possible  the  development  of  modern 
industr}'.  In  order  to  make  the  best  use  of  these  new  sources 
of  power  large  manufacturing  and  transportation  units  were 
created  which  rapidly  drove  out  smaller  ones.  Other  im- 
provements in  the  physical  machiner\-  of  industry,  such  as 
those  in  means  of  communication,  stimulated  the  tendency 
of  industrial  and  transportation  concerns  to  increase  in  size. 
Owing  to  these  and  other  causes  we  have  witnessed  within 
recent  years  the  development  of  concerns  which  are  enor- 
mously larger  than  any  which  existed  prior  to  a  generation 
ago. 

How  has  this  great  increase  in  the  size  of  industrial  and 
transportation  concerns  helped  to  create  the  social  unrest 
and  antagonisms  which  now  cause  so  much  trouble? 

First,  it  has  tended  to  put  great  power  into  the  hands  of 
the  managers  of  large  concerns,  and  it  is  a  law  of  human 
nature  that  men  who  have  great  power  will  be  tempted  to 
abuse  it  to  further  their  interests  and  the  interests  of  those 
they  represent.  There  is  hardly  a  large  concern  in  the  coun- 
try that  has  not  at  some  time  and  in  some  ways  abused  its 
power  in  dealing  with  its  employees  and  patrons. 

Secondly,  where  great  power  is  possessed,  or  thought  to  be 
possessed,  people  have  a  tendencj'  to  believe  that  it  is  being 
abused,  or  to  fear  that  it  will  be  abused  even  though  actually 
it  is  not  being  abused  at  all  and  there  is  not  the  slightest 
intention  of  doing  so. 

The  Need  of  Personal  Contacts 

The  owners  and  managers  of  small  concerns  come  into  fre- 
quent contact  with  their  employees  and  patrons  and  therefore 
know  what  kind  of  men  diey  are,  and  the  owners  and  man- 
agers know  constantly  the  feeling  and  attitude  of  their 
employees  and  patrons  and  can  act  accordingly.  The  owners 
of  large  concerns  usually  are  numerous  stockholders  who 
are  widely  scattered  and  hardly  ever  come  in  contact  with 
the  employees  and  patrons.  Even  the  managers  of  large 
concerns  come  into  direct  contact  with  only  a  few  employees 
and  patrons.  In  consequence  usually  they  are  almost  un- 
known to  the  thousands  of  people  with  whom  indirectly 
they  are  dealing;  and  often  they  themselves  know  extremely 
little  about  what  is  in  the  minds  of  all  these  many  thousands 
of  people. 

If,  in  addition,  as  often  happens,  the  principal  officers  of 
a  large  concern  deliberately  refrain  from  making  any  efforts 
to  come  into  contact  with  as  many  of  their  employees  and 
patrons  as  they  can,  or  even  from  making  any  public  state- 
ments regarding  aff'airs  of  the  company  in  which  the  com- 
pany and  its  employees  or  patrons  have  a  common  interest, 
you  have  a  situation  which  is  certain  to  beget  a  lack  of 
mutual  understanding  which  will  tend  to  develop  into  sus- 
picion, then  into  antagonism  and  then  into  great  and  danger- 
ous struggles.  When  the  employees  and  the  public  begin  to 
suspect,  dislike  and  attack  the  big  concerns  in  any  field  the 
smaller  concerns  in  that  field  are  likely  to  become  the  objects 
of  similar  suspicion,  dislike  and  attack. 

There  is  not  the  slightest  likelihood  of  any  reduction  of 
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the  size  of  industrial  concerns.  Tlie  most  radical  advocates 
of  socialism  or  syndicalism  or  guild  socialism  would  not 
favor  tliis.  On  the  contrary,  they  favor  wholesale  consolida- 
tions of  all  the  concerns  in  each  field  and  seizure  of  their 
ownership  by  the  public  and  transfer  of  their  management 
either  to  the  government,  or  to  the  employees. 

We  have  recently  seen  production  seriously  interfered  with 
by  two  great  strikes  due  to  controversies  between  employers 
and  employees.  We  are  now  seeing  the  production  and  com- 
merce of  the  country  limited  by  inadequacy  of  transporta- 
tion. This  is  due  partly  to  labor  troubles  but  much  more 
largely  to  years  of  government  regulations  based  largely  on 
public  misunderstanding  and  prejudice.  Bad  human  rela- 
tions are  tending  to  arrest  the  progress  of  industry.     . 

What  is  "Democracy  in  Industry"? 

The  policy  most  persistently  and  persuasively  advocated 
by  the  critics  of  the  present  system  is  that  of  "democracy  in 
industry."  This  is  their  slogan,  although  they  do  not  always 
mean  the  same  thing  by  it.  In  fact  it  is  used  to  mean  every- 
thing from  a  mild  form  of  government  regulation  to  the 
Russian  soviet  scheme  of  complete  ownership  and  manage- 
ment by  the  proletariat.  It  is  absurd  to  call  the  Plumb  plan 
and  similar  schemes  plans  for  establishing  "democracy  in 
industr}'."  The  Plumb  plan  provides  that  the  public  shall 
buy  the  railways  and  turn  them  over  to  the  management  of 
those  on  their  payroll.  If  the  railways  earn  any  more  than 
interest  on  the  investment  in  them,  one-half  of  the  surplus 
will  be  given  to  the  public  and  one-half  distributed  among 
the  employees.  If  a  deticit  is  incurred  the  public  will  pay  it 
all.  There  never  would  be  any  surplus,  however,  because 
those  in  the  payroll  would  fix  their  own  pay  through  a  board 
selected  entirely  by  themselves.  Democracy  is  supposed  to 
be'the  rule  by  the  many,  \^'here  would  be  the  democracy  in 
an  industry  which  was  owned  by  100  per  cent  of  the  people 
and  ruled  by  only  two  per  cent  of  them  for  their  own  benefit  ? 

How  Shall  Democracy  Be  Attained? 

However,  one  may  not  be  very  favorably  impressed  by  the 
plans  for  establishing  democracy  in  industry  which  are  ad- 
vocated by  those  who  seek  to  overthrow  the  existing  political 
and  industrial  order,  and  may,  at  the  same  time,  believe 
that  an  increase  of  real  democracy  in  industry  is  inevitable. 
In  fact,  there  already  have  been  some  great  increases  of 
democracy  in  industry.  Labor  unions  in  some  industries 
have  acquired  so  much  power  that  they  are  able  at  times 
practically  to  dictate  their  own  terms.  Witness  the  recent 
strike  in  the  coal  mining  industry  and  its  results.  This  is 
one  form  of  democracy  in  industry,  since  it  involves  dicta- 
tion by  hundreds  of  thousands  of  employees  to  a  few  em- 
ployers. Our  policy  of  government  regulation  of  railroads 
affords  another  illustration  of  one  form  of  democracy  in 
industry.  It  involves  dictation  by  the  many  who  use  railway 
service  to  the  comparatively  few  companies  that  render  it. 

The  great  movement  for  democracy  in  government  which 
began  generations  ago  has  been  resisted  to  the  last  extremity 
by  the  upper  classes  in  some  countries.  The  results  in  those 
countries,  of  which  France  in  the  eighteenth  century  and 
Russia  in  the  present  century  afford  the  most  striking  exam- 
ples, have  been  tremendous  social  upheavals  in  which  the 
upper  classes,  and,  indeed,  the  entire  countries  have  been 
almost  ruined.  In  England,  on  the  other  hand,  the  upper 
classes  yielded  step  by  step.  Vicious  class  antagonisms  were 
avoided  and  under  conditions  of  democracy  the  property 
owning  and  more  intelligent  classes  have  succeeded  in  main- 
taining their  leadership. 

Does  not  this  history  hold  a  lesson  for  the  present  genera- 
tion, which  is  confronted  with  the  insistent  demand  for  more 
democracy  in  industry?  Does  it  not  suggest  to  the  leaders  of 
industry  the  wisdom  of  not  resisting  all  efforts  to  increase 
democracy  in  industry,  but  on  the  contrary,  of  furthering  its 


development  along  lines  which  will  give  employees  and  the 
public  a  larger  participation  in  management  and  control, 
while  leaving  its  leadership  and  direction  still  in  the  pos- 
session of  the  comparatively  few  men  of  large  ability  who 
alone  are  equal  to  its  leadership  and  direction? 

Employers  of  past  generations  took  the  position — and 
many  take  the  same  position  today — that  it  was  their  right 
to  fix  working  conditions  and  wages  in  their  business,  and 
that  labor  could  accept  or  go  without  work.  Now,  capital 
furnishes  the  physical  machinery  and  selects  the  directing 
minds,  but  labor  furnishes  the  manual  skill  and  labor  which 
operate  the  machinery.  There  never  was  and  is  not  now 
anything  unnatural  or  unreasonable  in  the  desire  of  labor  to 
have  an  equal  voice  with  the  management  in  settling  terms 
and  conditions  of  employment  relationship.  But,  if  the  em- 
ployees are  in  any  real  sense  to  deal  with  the  management 
regarding  these  matters,  they  must  do  so  through  repre- 
sentatives chosen  by  themselves.  This  necessarily  means 
some  organization  of  the  employees.  It  is  doubtful  whether 
some  kind  of  organization  of  the  employees  of  any  large 
concern  can  long  be  prevented.  The  question  is  whether 
the  employees  of  the  individual  concerns  shall  be  encouraged 
to  form  organizations  of  their  own,  or  whether  this  shall  be 
resisted,  with  the  almost  certain  ultimate  result  that  prac- 
tically all  employees  will  become  members  of  national  labor 
organizations. 

From  the  standpoint  of  both  employers  and  employees, 
dealings  between  each  concern  and  its  own  employees  are 
far  preferable  to  dealings  with  national  labor  organizations. 
Only  agreements  between  each  concern  and  its  employees  can 
adapt  conditions  and  wages  to  local  conditions  with  which 
they  are  surrounded.  Personally  I  have  no  doubt  that  all 
large  concerns  should  favor  an  increase  of  democracy  in 
industry  which  will  result  from  allowing  and  encouraging 
their  employees  to  form  organizations  of  their  own  and  from 
dealing  fairly  and  frankly  with  them. 

Furthermore,  it  seems  highly  probable  that  most  large 
industrial  concerns  would  derive  isenefits  from  encouraging 
conferences  between  representatives  of  the  employees  and 
of  the  managements  regarding  many  questions  of  operating 
efficiency.  In  the  long  run  it  is  as  much  to  the  interest  of 
all  to  have  each  concern  efficiently  operated.  About  12  years 
ago  when  the  record  for  industrial  and  railroad  accidents 
was  at  its  worst,  many  industries,  including  the  railways, 
organized  safety  committees  composed  of  officers  and  em- 
ployees. There  has  been  since  then  a  remarkable  reduction 
of  fatal  accidents,'  undoubtedly  mainly  due  to  the  work  of 
these  committees.  There  does  not  seem  any  good  reason 
why  it  would  not  be  possible  and  desirable  to  form  similar 
committees  to  bring  about  co-operative  effort  to  eliminate 
waste  and  increase  efficiency.  There  are  many  employees 
who  could  do  valuable  work  on  such  committees  and  would 
not  only  make  contributions  toward  increased  efficiency  but 
also  learn  some  of  the  difficulties  which  the  managements 
have  to  overcome  in  reducing  waste  and  securing  economies. 

The  Democracy  of  Ownership 

There  is  another  form  of  democracy  in  industry  which 
should  be  earnestly  and  energetically  promoted.  This  is  the 
diffusion  of  ownership  of  the  concern's  securities  among  its 
own  emplo3'ees  and  patrons.  Most  large  concerns,  and  espe- 
cially railroads,  are  regarded  by  their  employees  and  patrons 
as  being  a  kind  of  alien  institutions  which  explcrit  those  who 
work  for  them  and  from  whom  they  get  business  in  order 
to  pour  profits  into  the  coffers  of  a  small  class  of  rich  people 
who  do  business  and  live  at  ease  in  or  within  a  comparatively 
small  radius  of  Wall  Street.  So  long  as  the  employees  and 
patrons  of  a  concern  regard  it  thus  it  will  be  difficult  to 
convince  them  that  they  have  any  interest  in  its  prosperity. 
Some  concerns  have  adopted  successful  means  of  getting 
large  numbers   of   their  employees   to  become   stockholders. 
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Some  of  the  best  managed  public  utilities  are  making  suc- 
cessful efforts  to  get  large  numbers  of  their  customers  to 
buy  their  securities  and  thereby  establish  what  is  called 
"customer-ownership."  The  best  industrial  democracy 
which  could  be  established  would  be  a  democracy  of  owner- 
ship. Substantial  difficulties  would  have  to  be  overcome  in 
securing  a  widespread  diffusion  of  the  securities  of  railways 
among  employees  and  patrons,  but  it  may  be  they  would  not 
be  so  great  as  now  believed. 

No  great  result  is  ever  attained  without  thorough  study 
and  great  effort  being  made  to  attain  that  result.  There  has 
been  study  and  effort  to  improve  human  relations  in  modern 
industry  but  the  conditions  which  exist  show  clearly  that 
it  has  been  far  from  sufiicient.  The  principle  of  arbitration 
■  of  all  great  controversies  that  cannot  be  settled  by  direct 
negotiations  should  be  insisted  upon;  but  the  thing  most 
needed  is  the  adoption  of  methods  and  the  creation  of  a 
spirit  which  will  tend  to  prevent  the  development  of  contro- 
versies to  a  point  where  they  cannot  be  settled  except  by 
arbitration  or  strikes. 

The  Menace  of  Destructive  Propaganda 

Without  doubt  one  of  the  principal  causes  of  bad  human 
relations  in  industry  is  that  employees  and  the  public  have 
been  allowed  by  the  managements  to  be  grossly  misled  re- 
garding the  way  in  which  large  concerns  really  are  managed 
and  the  profits  that  are  made.  Most  men  who  own  property 
and  manage  commercial  and  industrial  concerns  seem  to 
have  little  idea  of  the  amount,  character,  or  real  purpose 
of  the  radical  literature  attacking  the  present  social  and 
industrial  order  which  is  being  disseminated  throughout  every 
country  among  those  who  work  for  wages.  Let  extensive 
propaganda  go  unchecked  long  enough  and  it  will  overthrow 
any  institution.  The  propaganda  to  which  I  have  referred, 
whether  carried  on  by  bolshevists,  syndicalists,  guild  social- 
ists, I.  W.  W.  or  parlor  socialists,  is  intended  to  convince 
people  who  do  not  own  or  manage  property  that  the  present 
system  of  private  ownership  and  management  of  large  indus- 
tries inevitably  works  the  enrichment  of  the  few  and  the 
impoverishment  of  the  many.  It  preaches  that  the  many, 
by  forcing  the  payment  of  wages  which  industry  cannot 
stand,  or  by  constant  strikes  and  violence,  or  by  governmental 
action  of  various  kinds,  should  indirectly  or  directly  take 
over  to  itself  the  virtual  ownership  and  the  actual  manage- 
ment of  all  industries. 

This  is  supplemented  by  propaganda  carried  on  among 
small  property  owners  and  farmers  which  attempts  to  create 
sentiment  against  the  existing  order  by  greatly  exaggerating 
the  profits  made  by  railroads  and  large  manufacturing  and 
mining  companies,  with  the  object  of  causing  regulation  of 
their  management,  their  rates  and  their  prices  which  will 
help  to  make  private  ownership  and  private  management 
impossible. 

Even  if  all  the  problems  arising  from  the  relationship  of 
employer  and  employee  could  be  solved  temporarily  at  least 
there  would  not  long  be  peace  in  industry.  The  present 
railroad  situation  illustrates  that.  The  wages  of  all  railway 
employees  have  now  undergone  some,  and  those  of  certain 
classes  substantial,  reductions,  and  probably  there  would  be 
no  more  serious  controversies  between  the  railways  and  their 
employees  for  some  time  if  the  present  rates  were  let  alone. 
But  already  there  is  a  widespread  and  energetic  agitation 
for  further  reductions  of  rates  among  the  farmers.  This  is 
partly  due  to  the  fact  that  the  farmers  really  are  suffering 
severely  from  an  unwholesome  disparity  between  the  jrices 
/  they  can  get  for  their  products  and  the  rates  and  prices 
they  have  to  pay  for  the  transportation  and  commodities  they 
buy,  and  partly  to  reckless  propaganda  which  has  been  car- 
ried on  to  make  them  believe  that  while  they  are  suffering 
losses  the  railways  are  guaranteed  large  profits.  If  railway 
rates  should  soon  be  reduced  again  it  would  be  necessary 
for  the  railways  to  start  at  once  to  secure  further  reductions 


of  wages,  and  then  the  controversies  between  them  and  their  ' 
employees  would  begin  on  a  large  scale  again. 

Take  the  Mystery  Out  of  Big  Business 

There  is  a  certain  large  railroad  system  which  from  every 
standpoint  is  one  of  the  best  operated  and  most  successful 
in  the  United  States.  The  management  has  tried  in  numer- 
ous ways  to  establish  close  relations  with  its  employees  and 
patrons,  and  has  presented  to  them  by  newspaper  advertising 
and  other  available  means  the  facts  about  the  railroad  and 
what  it  is  doing.  It  also  has  been  especially  prompt  and 
courageous  in  refuting  misrepresentation.  When  the  recent 
shop  employees'  strike  came  this  railroad,  from  the  begin- 
ning, kept  one-half  of  its  shop  employees  and  was  one  of  the 
first  to  build  up  a  100  per  cent  force.  Probably  there  is  no 
other  road  which  is  today  more  popular  and  the  object  of 
fewer  criticisms  and  attacks.  Its  management  is  convinced 
that  the  educational  work  it  has  carried  on  among  employees- 
and  patrons  has  contributed  greatly  toward  enabling  it  to 
maintain  its  shop  forces,  secure  efficient  work,  handle  a 
record-breaking  business  and  increase  its  net  earnings. 

What  the  management  of  this  railway  has  done,  those  of 
others   can  do.     With   respect  to  educational   work  among 
the  employees  and  patrons  of  large  concerns  there  are  two 
conclusions  I  have  reached  after  years  of  study  and  observa- 
tion.    The  first  is  that  our  present  system  of  private  owner- 
ship and  management  of  large  industrial  and  transportation 
concerns  cannot  be  permanently  maintained  without  a  better 
understanding  and  more  good  will  being  established  between 
these  concerns  and  their  patrons  and  employees.    The  second 
is  that  the  amount  of  educational  work  which  must  be  done 
by  such  concerns  among  their  employees  and  the  public,  if  a 
better  understanding  is  to  be  secured,  must  be  greatly  in- 
creased.    There  are  at  least  a  hundred  politicians  and  labor 
radicals  who  are  actively  engaged  in  carrying  on  propaganda 
to  secure  the  adoption  of  a  ruinous  policy  of  regulation  and 
the  destruction  of  private  ownership  of  railroads  to  every 
man  who  is  engaged  in  combating  this  propaganda.     There 
are  scores  of  radical  labor  organizations  that  constantly  em- 
ploy men  to  deliver  addresses  and  secure  publicity  in  every 
community  in  the  country  attacking  private  management  of 
railroads.     There  are  hundreds  of  thousands  of  railway  em- 
ployees  who,    under   the   direction    of    radical   leaders,    are 
everywhere  carrying  on  propaganda  against  tlie  managements 
of  the  railroads.    How  many  of  the  20,000  railroad  officers 
make  any  effort  to  combat  this  propaganda  ? 

The  Esch-Cummins  Transportation  Act  was  passed  to  de- 
stroy the  restrictive  policy  of  railway  regulation  which 
formerly  prevailed,  and  to  establish  in  its  place  a  construc- 
tive policy.  Almost  from  the  time  it  was  enacted  it  became 
the  object  of  the  most  false  and  misleading  attacks  that 
political  and  labor  leaders  ever  carried  on  with  respect  to 
any  piece  of  legislation.  At  the  recent  national  election 
almost  every  important  member  of  the  National  House  and 
Senate  who  voted  for  and  defended  that  law  who  was  up 
for  re-election  was  defeated,  while  almost  every  candidate 
who  made  his  campaign  largely  one  of  attack  upon  that  law 
was  elected.  In  consequence,  there  is  the  gravest  danger  that 
the  important  constructive  provisions  of  the  act  will  be 
destroyed.  If  this  should  be  the  case  the  railways  probably 
will  have  to  look  for  protection  to  the  federal  courts. 

In  the  long  run  the  preservation  of  the  present  industrial 
order  will  depend  upon  public  sentiment.  Whether  public 
sentiment  in  regard  to  railroads  and  other  large  industries 
will  be  friendly  or  hostile,  wise  or  unwise,  constructive  or 
destructive,  will  largely  depend  upon  whether  the  manage- 
ments of  these  concerns  make  real,  persistent  and  intelligent 
efforts  to  solve  their  human  problems.  Big  business  must 
establish  closer  relations  with  its  employees  and  the  public 
and  destroy  popular  suspicions  and  prejudices  by  taking  all 
the  mystery  out  of  big  business  or  it  will  have  more  serious 
troubles  in  the  future  than  it  ever  has  had  in  the  past. 


1 00 -Ton  Gondola  Car  with  Four- Wheel  Trucks 

High   Capacity    Experimental   Car   Built   by   Pressed   Steel   Car 
Company  Carries   77.2  Per  Cent   Revenue  Load 


ABOUT  two  years  ago  the  Pressed  Steel  Car  Company 
built  a  sample  coal  car  which  was  designed  espe- 
cially for  transporting  coal  to  be  dumped  in  a  car 
dumper  and  witli  the  idea  of  carrj'ing  the  greatest  amount 
of  coal  on  two  four-wheel  trucks.  The  car  has  a  stenciled 
capacity  of  182,000  lb.  or  3,212  cu.  ft.  When  heaped  with 
a  10  per  cent  overload,  the  capacity  is  200,000  lb.  or  3,703 
cu.  ft.  As  the  car  is  always  emptied  in  a  car  dumper  it  is 
not  equipped  with  hoppers  or  drop  doors,  being  of  the  flat- 
bottom,  high-side  gondola  type.  The  light  weight  of  tlie  car, 
including  the  two  four-wheel  cast  steel  trucks,  is  59,000  lb. 


although  the  wear  of  wheels  and  brake  shoes  has,  of  course, 
been  proportionately  greater  than  on  similar  cars  with  six- 
w'heel  trucks.  The  car  is  reported  to  have  been  found  satis- 
factor)^  in  all  respects.  The  test  shows  that  it  is  feasible  and 
therefore  more  economical  to  use  four-wheel  trucks  on  cars 
of  even  such  high  capacity. 

The  car  is  44  ft.  73/<  in.  long  over  striking  plates  and  11 
ft.  high  from  rail  to  top  of  sides.  The  inside  dimensions  of 
the  body  are:  length,  43  ft.  3  in.;  width,  10  ft.  \y2  in.,  and 
depth,  7  ft.  5J^  in. 

Except    for   the   substitution   of   four-wheel    for   six-wheel 


Demonstration  Gondola   Coal  Car  of  100   Tons  Capacity 

and  when  loaded  to  capacity  the  wheel-load  on  the  rail, 
64,750  lb.  per  axle,  is  somewhat  less  than  the  maximum 
allowed  for  locomotives.  These  wheel-loads  are  greater  than 
has  been  the  general  practice  heretofore  and  on  this  account 
some  doubt  has  been  expressed  as  to  the  probabilit}^  of  satis- 
factor}-  operation.  This  sample  car  has  now  been  in  service 
on  the  Virginian  for  more  than  a  year  and  has  a  record  of 
about  10,000  miles  in  coal  traffic.  No  undue  wear  has  so 
far  shown  up  on  any  of  the  running  gear  or  other  parts. 


trucks,  the  design  is  practically  the  same  as  that  of  the 
100-ton  coal  cars  used  on  the  Chesapeake  &  Ohio  which 
were  described  in  the  Railway  Mechanical  Engineer,  Octo- 
ber, 1921.  The  four  emergency  drop  doors  used  on  the 
Chesapeake  &  Ohio  cars  are  omitted,  however.  In  the  omis- 
sion of  all  bottom  doors  on  high  capacit}'  cars  designed  for 
unloading  by  a  car  dumper,  this  design  follows  the  practice 
on  the  Virginian  and  the  Norfolk  &  Western. 

Of  the  light  weight,  59,000  lb.,  the  body  is  35,000  lb.  and 
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the  two  four-wheel  trucks  24,000  lb.  The  two  six-wheel 
trucks  used  on  the  Chesapeake  &  Ohio  car  weighed  33,400 
lb.,  making  the  light  weight  68,300  lb.  and  the  loaded  weight 
268,300  lb.  The  ratio  of  paying  load  to  the  total  weight  of 
the  loaded  car  was  74.6  per  cent  with  the  Chesapeake  &  Ohio 
design.   By  substituting  four-wheel  trucks,  there  has  resulted 


to  the  proper  angle  by  the  dumping  machine.  Along  the 
bottom  the  sides  are  reinforced  by  4  in.  by  3J/2  in.  by  ^-^  in. 
angles,  which  angles  also  support  the  floor.  Near  the  ends 
the  side  sheets  are  dropped  back  into  the  car  to  provide 
space  for  the  ladders  and  grab  irons  inside  the  clearance 
limits,  and  to  afford  protection  to  ladders  in  car  dumf>ers 


Four-Wheel   Truck  With   Cast   Steel   Frame   and   Clasp   Brake 


a  saving  of  9,300  lb.  per  car  while  the  revenue  load  has  been 
increased  to  77.2  per  cent  of  the  total. 

The  sides  are  free  from  outside  side  stakes  or  other  pro- 
jections outside  the  plane  of  the  side  sheets,  thus  giving  the 
car  a  smooth  straight  surface  and  at  the  same  time  providing 
for  the  required  cubic  capacity  in  a  minimum  length  and 
height.  The  sides  are  formed  of  /^-in-  plates,  sloped  in  near 
the  top  at  an  angle  of  approximately  15  deg.  and  then  flanged 
out,  overlapping  the  horizontal  leg  of  the  4  in.  by  4  in.  by 
7/16  in.  top  angle  to  which  they  are  riveted.  With  this  con- 
struction tlie  car  is  easilv  cleared  of  its  lading  when  turned 


and  elsewhere.  The  sides  are  braced  on  the  inside  by  11 
34 -in.  gussets  on  each  side  and  are  tied  together  by  two 
pressed  steel  cross  ties  extending  from  side  to  side  near  the 
top.  The  ends  are  composed  of  ^-in.  plates  reinforced  and 
stiffened  by  two  pressed  steel  cross  braces  and  a  bulb  angle 
across  the  top. 

The  center  sills  are  12-in.  channels  weighing  35  lb.  per 
foot,  spaced  12%  in.  apart  and  extending  from  end  to  end 
of  the  car.  They  are  reinforced  at  the  bottom  by  3j4-in.  by 
3J/2-in.  by  %-in.  angles  between  the  rear  ends  of  the  draft 
gear  housings.    The  sills  meet  the  A.R.A.   requirements  of 


High   Capacity   Four-Vtfheel   Truck   With   Clasp    Brake 
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30  sq.  in.  area  and  ratio  of  stress  to  strain  of  .05.  The 
center  sills  are  reinforced  at  the  coupler  opening  with  a 
cast-steel  combined  striking  plate  and  carrier  iron  making 
a  substantial  arrangement  with  no  chance  of  the  carrier  iron 
becoming  loose  or  the  bolt  being  lost.  There  are  three  cross 
beams  in  the  underframes  between  the  bolsters,  made  of 
pressed  steel  12  in.  deep,  substantially  reinforced  at  top 
and  bottom  to  transmit  the  load  to  tlie  sides  of  the  car. 

The  floor,  which  is  flat  throughout  its  entire  surface,  is 
made  of  ^-in.  plates  and  in  addition  to  being  supported 
by  the  sills,  cross  bearers,  etc.,  is  supported  and  braced  by 
two  pressed  steel  diaphragms  and  two  5-in.  bulb  angles. 
The  body  bolsters  are  of  cast  steel,  30  in.  deep,  in  one  piece, 
located  inside  the  body  and  securely  riveted  to  center  sills, 
floor  plates  and  side  sheets. 

The. couplers  are  special  A.R.A.,  type  D,  cast-steel,  with 


End    View    of    Truck    Showing     Design    of    Clasp    Brake 

6-in.  by  8-in.  shank,  24^4  ^^-  long  with  a  5}4-iri-  by  6-in. 
tail,  slotted  for  a  6-in.  by  2-in.  draft  key.  The  coupler  yokes 
are  of  cast  steel  and  the  draft  gear  is  of  the  !Miner  design, 
type  A-18-S. 

The  trucks  are  of  the  standard  four-wheel  type  with  cast 
steel  side  frames  of  conventional  design.  The  truck  wheel- 
base  is  5  ft.  10  in.  and  the  distance  between  truck  centers 
is  30  ft.  75^  in.  The  location  of  the  springs  and  the  method 
of  attaching  the  A.  R.  A.  standard  journal  boxes  with  tie- 
bars,  as  well  as  the  method  of  spring  plank  arrangement,  are 
of  the  usual  design  used  on  practically  all  modern  four- 
wheel  trucks.  The  cast  steel  side  frame  and  truck  bolster 
were  manufactured  by  the  Buckeye  Steel  Castings  Company, 
Columbus,  Ohio,  and  are  proportioned  to  the  heavy  loads 
imposed. 

These  trucks  are  equipped  wdth  clasp  brakes,  thereby 
avoiding  the  excessive  brake  shoe  pressures  which  would 
have  been  the  case  with  single  brakes  for  trucks  of  this 
capacity.  The  brake  beams'  are  formed  of  5  in :  I-beams 
weighing  10  lb.  per  ft. 

The  design  of  the  outer  brake  beam  support  and  the 
method  of  attachment  to  the  side  frame  structure  is  worthy  of 
special  notice.  As  will  be  observed  from  the  illustrations, 
the  outside  brake  hanger  bracket  at  each  end  of  the  side 
frame  is  a  separate  casting  and  is  held  in  place  without  the 
use  of  bolts  and  rivets  other  than  the  bolts  which  connect 
the  journal  bo.xes  with  the  side  frame.  The  advantage  of 
this  construction  is  tliat  these  overhanging  parts  are  separate 
castings  and  due  to  liability  of  damage  in  wrecks  or  derail- 
ments, the  subsequent  loss  is  not  as  much  as  if  they  were 
integral  with  the  side  frame.  It  also  has  added  manufac- 
turing advantages  resulting  in  economy  of  production. 

The  truck  bolsters  are  of  typical  Buckeye  design  with 
channel  section  top  and  bottom  members,  cylindrical  center 
post  and  integral  center  plate.  The  diameter  of  the  latter 
is  16  in.  and  width  of  bolster  at  ends  is  20  in.,  with  a  depth 


at  center  of  14  in.  The  spring  plank  is  of  built-up  channel 
section  design,  14  in.  wide  at  tlie  center.  The  web  is  formed 
by  a  plate  14  in.  by  ^  in.,  6  ft.  long,  which  is  riveted  to  the 
3y2-in.  leg  of  the  4  in.  by  3>4  in.  by  7/16  in.  angles  which 
form  the  flanges  beyond  the  web  plate.  At  each  end  the 
angles  are  spread  to  a  width  of  20  in.  to  conform  to  the 
spring  seat  construction  and  width  of  bolster  opening  of  the 
side  frames  to  which  both  the  vertical  and  the  horizontal  legs 
of  the  angles  are  secured  by  rivets. 

Stucki  side  bearings  with  solid  rolled-steel  roller  of  4  in. 
diameter  are  mounted  on  the  cast  steel  bolsters  2  ft.  1  in.  to 
each  side  of  the  center  line.  Special  integrally  ribbed  con- 
struction inside  of  the  bolsters  is  provided  to  carr)-  the  heavy- 
side  bearing  loads. 

The  truck  springs  have  a  total  capacit)'  of  468,000  lb.  per 
car  when  solid  and  consist  of  four  nests,  each  containing  six 
double-coil  helical  springs  similar  to  A.  R.  A.  Class  D 
springs,  but  having  outer  and  inner  coil  diameters  1-5/16  in. 
and  11/16  in.  respectively  and  a  free  travel  of  only  l-J/^  in. 

The  wheels  are  multiple-wear  rolled  steel,  33  in.  in  diam- 
eter and  of  standard  A.  R.  A.  contour.  Journal  boxes  and 
wedges  are  of  cast  steel.  The  A.  R.  A.  axle  capacity  for  the 
6>4  in.  by  12  in.  journals  is  60,000  lb.  The  load  on  one 
truck,  in  this  particular  car,  was  considered  120,000  lb. 
The  area  of  the  center  plate  bearing  surface  is  190  sq.  in. 

The  car  is  equipped  with  Westinghouse  empty  and  load 
brake,  schedule  KDE-4-10-16,  having  a  4-in.  take  up  cyl- 
inder, a  10-in.  cylinder  for  use  when  the  car  is  empty  and 
an  additional  16-in.  cylinder  for  use  when  the  car  is  loaded. 
The  brake  rigging  is  designed  to  give  a  60  per  cent  braking 
ratio  on  the  empty  car  and  40  per  cent  on  the  loaded 
car.  The  wheel  loads  are  7,375  lb.  when  empty  and  32,375 
lb.  when  loaded.  With  two  shoes  per  wheel  the  nominal 
shoe  pressures  are  2,212  lb.  light  and  6,475  lb.  loaded, 
which  are  not  excessive. 


Height  of  Standard  Box  Cars 

""PHE  committee  on  Car  Construction  of  the  Mechanical 
Division  of  the  American  Railway  Association  has  prac- 
tically completed  designs  for  standard  box  cars  of  40  and  50 
tons  capacity  for  submission  at  the  next  meeting.  In  the 
latter  part  of  1920  inside'  dimensions  for  box  cars  were 
adopted  as  follows:  length,  40  ft.  6  in.;  width,  8  ft.  6  in.; 
height  (minimum),  8  ft.  6  in.  With  the  length  and  width 
specified  the  maximum  inside  height  that  can  be  obtained 
within  road  clearances  is  9  ft.  3  in.  As  the  committee 
desires  to  show  designs  of  cars  that  will  meet  the  require- 
ments and  views  of  the  majority  of  the  railroads  as  to  inside 
height  and  which  can  be  used  with  a  minimum  of  change, 
the  American  Railway  Association  has  issued  a  circular 
requesting  the  member  roads  to  vote  for  the  height  which 
they  prefer.  The  circular  explains  that  each  additional  inch 
of  height  above  8  ft.  6  in.  will  add  approximately  70  lb.  to 
the  light  weight  of  the  car  and  will  also  add  to  the  cost. 


The  Last  Wooden  Dining  Car  on  the  Pennsylvania  Railroad 
has  been  replaced  by  a  modern  steel  car.  The  new  cars,  when 
fully  equipped,  represent  an  investment  of  $38,000  each.  If  all 
the  Pennsylvania  dining  cars  were  in  operation  simultaneously,, 
4,236  people  could  be  served  at  one  sitting.  This  company  serves 
3,575,500  meals  annually,  requiring  a  total  force  of  1,555  employees. 
The  meals  are  prepared  in  kitchens  having  a  floor  space  of  19  ft. 
6  in.  long  and  2  ft.  6  in.  wide,  where  a  chef  and  three  assistants 
prepare  and  cook  10.000  meals  a  day.  Approximately  2,600.000 
eggs  are  required  every  year  to  feed  the  dining  patrons ;  also 
1,500,000  lb.  of  fresh  meat,  1,300,000  lb.  of  potatoes,  500,000  lb. 
of  sugar,  5,000,000  rolls,  150,000  lb.  coffee  and  500,000  quarts  of 
milk  and  cream. 


Proceedings  of  Car  Inspectors'  and  Foremen's 

Meeting 

Tank   Car   Repairs — Precautions    for   Carding   and   Handling    Inflam- 
mables— Car    Department    Apprenticeship    System    Discussed 


A  HEAVY  program  was  carried  out  at  the  convention  of 
the  Chief  Intercliange  Car  Inspectors'  and  Car  Fore- 
men's Association,  which  was  held  at  the  Hotel  Sher- 
man, Chicago,  on  Novemlicr  Q  and  10.  In  addition  to  the 
discussion  of  the  changes  in  the  interchange  rules,  a  number 
of  papers  were  read  and  discussed  with  keen  interest  by  the 
large  number  o'f  members  in  attendance,  and  the  convention 
listened  to  a  number  of  addresses.  A  list  of  these  papers 
and  addresses  appeared  with  the  discussion  of  the  new  inter- 
change rules  in  last  month's  issue.  Two  of  these  papers  with 
the  discussions  of  them  appear  below.  The  others  will  appear 
in  future  issues. 

Repairs  and  Maintenance  of  Tank  Cars 

By   S.    F.    Beasley 

Master  Car  Builder.  Sinclair  Refining  Company 

The  manufacturer  of  almost  every  article  in  the  United 
States  is,  in  some  measure,  dependent  upon  commodities 
transported  in  tank  cars.  During  the  World  War  our  indus- 
tries were  called  upon  to  produce  to  the  utmost,  and  the 
enormous  production  demanded  a  large  increase  in  this  class 
of  equipment.  In  1014,  there  were  .?8,()00  tank  cars  in  the 
United  States,  ami  subsc(iuent  to  that  year,  the  total  has 
increased  to  appro.\imatel_\-  140,000,  It  is  evident  that  the 
major  portion  of  this  class  of  equipment  has  been  built 
within  the  last  eight  years. 

The  tank  car  equipment  of  the  country — in  which  the  rail- 
road ownership  is  comparatively  small — is  used  for  the 
transportation  of  lii|uids  and  solidified  oils,  the  main  portion 
of  which  is  petroleum  and  its  products.  Owing  to  the 
dangerous  commodities  transported,  the  Master  Car  Build- 
ers' Association  found  it  necessary  to  appoint  a  committee 
to  govern  the  design  of  tank  cars.  The  sole  object  of  the 
Tank  Car  Committee  of  the  American  Railway  Association 
is  to  have  such  cars  so  constructed  that  they  afford  safe 
transportation  under  ordinary  railroad  operating  conditions. 
Such  products  as  gasoline,  naphtha,  benzine  and  other 
higldy  volatile  inflammalile  liquids  must  be  carried  in  con- 
tainers that  are  practically  damage  proof  against  everything 
but  wrecks.  The  increased  stringency  of  the  requirements 
of  the  Tank  Car  Committee  of  the  American  Railway  Associ- 
ation and  the  Bureau  of  Explosives  have  changed  and  have 
inijiroved  the  previous  forms  of  construction,  and  the  evolu- 
tion of  the  tank  car  ver}'  vividly  indicates  the  strouLi  desire 
for  even  greater  safety. 

The  reports  of  the  Bureau  of  Explosives  show  conclusively 
that  the  most  dangerous,  the  most  destructive  article  (from 
the  railway  standpoint)  that  is  transported,  today,  is  gaso- 
line. Owing  to  the  dangerous  nature  of  the  commodity,  it 
became  necessary  for  the  Bureau  of  Explosives  to  assign 
inspectors  to  educate  refinery  employees  in  the  proper  meth- 
ods of  loading  and  placarding  tank  cars,  and  railroad  em- 
ployees in  handling  thL-m. 
'  Notwithstanding    the    fact    that   a    thorough   campaign   of 

education  has  been  made,  the  following  data  will  show  that 
ignorance  and  carelessness  arc  still  a  part  of  the  human 
element  to  bo  contended  with: 


Open    Dume   ,-\cci'lents 

Total  cases  rejiorted 2b 

Deaths    ?,' 

Injuries     o07 

Cases    with    fatalities 12 

Other  cases  with  personal   injurv 9 

Property  loss    $1,025,928 

r.ott.'in   Ctutlet    Failmcs 
(I.a-^t   four  years) 

(_  ases    2y4  .i7  per  cent  of  total  infiannnable  liquids 

Kiilcd      4  II  per  cent  of  total  inflanimahle  liquids. 

Injured      22  IS  per  cent  of  total  int^.atnniable  liquids 

Property    Ii>ss $S51,219 

Ciasoline   Tank    Car    Fires 
(1013-1921    iiicl.') 

Cases    ■ .      JOO 

Deaths    lOS 

Injuries    ?^^ 

Property   loss    S4.0.'0,9:6 

RKCtlKD    FUK    1921 

Ncsuits  ..f  tank  car  fires  in  per  cent  of  the  total  for  explosives  and  all  other 
dangerous  articles 

Property  loss    51   per  cent 

Deaths  ' iS-l  Per  cent 

Injuries     -'1   Pfr  cent 

Kcsult-  of  open  dome  accidents  m   per  cent  of  all   involving  gasoline,  up  to 

1922 

per  cent 


Property  loss 
Deaths  ' 


.  , 71   per  cent 

In'junes     ".'.'.'.'...  ....\ f -l  per  cent 

It  c.in  be  seen  from  the  foregoing  leport  that  the  greater 
percentage  of  injuries  and  loss  of  life  are  due  to  open  dome 
.iccidents,  and  it  is  to  lie  hoped  that  a  more  thorough  cam- 
paign of  education  will  be  brought  about  to  reduce  such 
.iccidents. 

The  question  of  maintaining  tank  cars  in  as  nearly  as 
possible  their  original  first  class  condition  is  a  ver>-  important 
one,  and  to  tliat  end  it  becomes  necessary-  that  each  car, 
when  placed  at  the  loading  racks,  receive  a  complete  and 
thorough  inspection.  In  order  that  this  inspection  shall  be 
thorough  and  complete,  and  that  the  necessan,-  repairs  be 
properly  made,  we  have  found  it  advisable  to  sub-divide  and 
specialize  the  work,  training  men  to  become  thoroughly 
acquainted  with  the  requirements  of  each  of  the  several 
devices  used,  so  that  they  can  restore  them  to  their  original 
first-class  condition. 

When  tank  cars  are  delivered  to  our  refineries,  they  are 
given  the  usual  general  inspection.  The  selection  of  cars 
for  loading  necessitates,  first,  seeing  that  the  cars  are  in 
first-class  condition  and,  second,  the  suitabilit\-  of  the  cars 
for  the  lading.  There  are  three  features  of  the  tank  car 
construction  tliat  must  be  given  very  close  attention.  These 
are  the  safetv  valves,  the  discharge  vah'e  and  the  dome 
cover,  ^^'e  have  specially  trained  men  whose  sole  du'ies  are 
to  inspect  and  repair  these  parts. 

The  most  common  defect  existing  in  the  discharge  valve 
is  corroded  valve  seats,  dirt  lodging  under  the  valve  seat, 
and  corroded  valve  rod  fastenings.  The  most  common 
defects  in  dome  covers  are  worn  or  broken  threads  and 
defective  gaskets. 

In  testing  and  adjusting  safety  valves  care  should  be 
taken  to  see  that  the  valve  seats  are  properly  ground  and 
proper  adjustment  made  that  will  cause  the  valve  to  pop  at 
25  lb.  pressure.  On  such  cars  where  the  safetv'  valve  dates 
have  expired  we  do  not  simply  remove  the  safety  valves  and 
take  them  to  the  shop  for  testing,  but  they  are  replaced  with 
others   that  have  been   thoroughh    tested   and   properly   ad- 
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justed.  AVe  do  not  look  widi  favor  on  tl.e  testing  of  safety 
valves  with  the  weight  or  spring  lifting  device  shown  in  the 
tank  car  specifications,  for  the  reason  that  after  such  cars 
carrying  inllammables  have  reached  their  destination  and 
have  been  emptied,  there  is  invariably  a  small  amount  of  the 
liquid  remaining  in  the  car  and,  during  the  summer  months, 
pressure  is  liable  to  be  built  up.  The  testing  of  the  valves 
with  a  spring  lifting  device  at  such  times  will  not  give 
accurate  results  as  there  is  too  great  a  liability  of  indetermi- 
nate pressure. 

The  inspection  of  the  tanks  is  made  by  men  who  are 
thoroughly  familiar  with  this  class  of  construction,  and  it  is 
their  duty  to  see  that  the  tanks  are  thoroughly  tight  before 
cars  are  permitted  to  be  loaded.  All  air  brakes  are  tested 
before  cars  are  delivered  to  the  railroads  for  movement. 

In  addition  to  the  above,  we  also  have  a  man  whose  par- 
ticular duty  is  to  inspect  and  maintain  draft  gears  and 
couplers.  The  selection  and  maintenance  of  a  proper  draft 
gear  for  tank  cars  is  a  matter  of  very  much  importance.  In 
ordinarv  commodity  carrying  cars,  the  construction  allows 
some  tlexibility  between  the  parts  and  the  load  itself,  which 
is  of  such  a  nature  that  shifting  can  take  place,  all  of  which 
relieves  the  car  structure  of  much  of  the  damaging  effect  of 
impact  forces.  In  other  words,  it  aids  the  draft  gear  in  its 
work  of  protecting  the  car.  The  nature  of  the  lading  in 
tank  cars  makes  the  work  of  protecting  the  car  against  this 
damage  more  severe,  for  two  reasons:  First,  the  inability  of 
the  load  to  shift  and  thus  absorb  in  work  a  part  of  theenergy 
delivered  in  impact:  second,  the  great  seriousness  of  what 
might  be  considered  small  defects  if  found  on  an  ordinary 
freight  car.  The  container  is  rigidly  attached  to  the  under- 
frame  and.  when  in  movement,  the  car  is  entirely  empty  or 
loaded  to  capacit}-,  so  that  no  assistance  can  be  given  the 
draft  gear  in  its  work  of  protecting  the  car  by  either  the 
flexibility  of  the  structure  or  by  the  shifting  of  the  load.  In 
ordinary  commodity  carr}-ing  cars,  a  few  loose  rivets  may  be 
a  matter  of  comparatively  small  moment,  whereas  the  same 
number  of  loose  rivets  in  a  tank  car  may  be  the  cause  of 
ignition  and  consequent  loss  of  life  and  property. 

The  Committee  on  Car  Construction,  of  the  American 
Railway  Association,  has  had  under  consideration  the  stand- 
ardizing of  a  pocket  length  of  24-%  in.  for  all  classes  of  cars. 
This  should  be  discouraged.  The  major  portion  of  tank 
cars  are  equipped  with  yokes  wuth  a  pocket  length  of  ISJ/l 
in.  and  in  observing  the  performance  of  the  two  lengths  of 
yokes  in  service,  we  find  that  failure  of  the  yokes  with  a 
pocket  length  of  24?'s  in.  are  much  more  frequent  than 
failures  of  yokes  with  a  pocket  length  of  18^  in.  The 
longer  yoke  is  also  subjected  to  greater  'transverse  stresses 
due  to  the  radial  action  under  curving  conditions  than  the 
shorter  yoke,  which  would  tend  to  produce  more  failures  in 
the  longer  yoke.  .\11  of  these  tendencies  to  failure  militate 
against  the  safety  of  the  tank  and  its  load. 

As  the  modem  tank  car  is  of  such  construction  that  it  is 
•strong  enough  to  stand  any  accelerating  and  retarding  force 
in  train  service  and  in  ordinary  handling  in  classification 
yards,  little  can  be  gained  by  adding  more  metal  at  certain 
points  where  stresses  take  place.  The  efforts  of  the  Tank 
Car  Committee  and  the  Bureau  of  Explosives  cannot  result 
in  anv  permanent  good  until  some  limitation  is  placed  upon 
the  usage  of  tank  cars  in  classification  yards. 

Discussion 

T.  J.  O'Donnell  (Buffalo) :  The  tank  car  question  is 
one  of  the  most  vital  questions  in  interchange  at  the  present 
time.  In  our  district  we  find  a  number  of  a  certain  class  of 
tanks  are  giving  us  trouble,  particularly  at  the  bottom  rivets 
and  the  seam.  We  might  feel  it  is  due  to  excessive  switching 
or  train  service.  The  safet}'  valve  is  one  of  the  main  things 
Ave  are  watching  at  the  present  time  and  the  question  of 
testing   in    interchange   is   raised.      It   is  ven,'  dangerous   to 


attempt  to  test  the  safety  valve  under  load,  particularly  with 
commodities  such  as  ammonia  and  others  of  a  similar  nature. 
I  feel  that  our  higher  superior  officers  realize  this  more  or 
less  at  the  present  time. 

I  do  not  think  we  have  improved  any  in  the  last  year  with 
respect  to  placarding,  because  we  have  tanks  traveling 
through  our  district  with  no  semblance  of  tlie  explosive  or 
intlammable  cards  on  the  tank  at  all.  I  think  we  should  all 
consider  that  it  is  our  duty,  as  well  as  that  of  the  agent  and 
the  yard  master  and  the  checker  in  the  yard,  to  sen;  that 
those  commodities  are  protected,  when  traveling  through  the 
country,  with  the  placard  on  the  car,  outlining  just  what  is 
in  the  car. 

Thomas  li.  Koineke  (Indiahoma  Refining  Company): 
Tanks  should  not  be  placarded  on  tlie  metal  if  they  are 
equipped  with  a  placard  board.  Our  rules  now  are  to  equip 
all  tanks  with  the  board.  The  use  of  cardboard  in  place  of 
the  thin  card  is  also  recommended.  If  the  placard  is  placed 
on  the  tank,  it  frequently  stays  on  the  car,  although  it  might 
later  be  filled  with  some  commodity  that  is  not  inflammable. 
Cards  placed  on  the  tank  will  frecjucntly  wash  off,  particu- 
larly if  it  happens  to  rain  after  they  are  put  on;  and  in  a 
great  many  cases,  if  the  refinery  fails  to  put  a  card  on,  that 
car  w-ill  travel  five  hundred  miles  without  a  card. 

The  shipper  should  see  that  cars  are  in  proper  condition, 
as  well  as  the  railroad  inspector  who  accepts  the  cars.  A 
great  many  railroads  are  not  in  position  or  will  not  under- 
take to  repair  these  cars.  For  instance,  we  recently  had  a 
car  loaded  with  crude  oil,  that  was  transferred  at  Texarkana, 
Arkansas,  because  it  had  become  leaky.  That  car  w'as  held 
at  the  main  shops  of  the  road  at  Tyler,  Tex.,  for  about  three 
weeks.  They  said  they  could  not  make  the  repairs,  and  sent 
the  car  in  empty  to  East  St.  Louis.  The  car  had  six  leaky 
rivets  and  it  took  about  two  hours'  time  to  calk  the  car  after 
it  had  been  steamed  out.  As  a  matter  of  fact,  the  car  could 
have  been  repaired  under  load,  because  the  rivets  leaking 
were  in  such  a  position  they  would  not  have  had  to  jack  the 
tank  at  all.  It  is  satisfactory  to  move  a  car  in  to  the  owner 
if  the  repairs  are  extensive,  because  a  great  many  roads  are 
not  prepared  to  repair  them,  but  sending  in  thes?  minor 
defects  is  quite  expensive  both  to  the  railroads  and  to  the 
owners. 

In  the  Midcontinent  field,  we  co-operate  very  closely  with 
the  Bureau  of  Explosives,  and  do  even,'thing  in  our  power 
to  see  that  these  cars  are  handled  properly.  There  are  cases 
where  a  few  men  will  make  mistakes,  and  everybody  should 
co-operate  to  prevent  tliem.  If  a  man  loads  a  car  which 
should  not  be  loaded,  and  it  gets  out  of  the  plant,  the  rail- 
road inspector  should  take  action  on  it.  In  a  lot  of  cases 
he  does  not.  Very  frequently,  the  man  loading  and  the  man 
inspecting  are  sent  to  outside  points  to  do  duties  that  are 
not  the  same  as  they  are  familiar  with;  one  man  has  to 
inspect  and  load  a  car  when  there  should  be  a  more  efficient 
man  for  the  inspecting  alone,  but  Ijecause  there  are  so  few- 
cars  loaded  at  that  point  it  would  not  justify  having  a  com- 
plete force  there. 

Mr.  O'Donnell  (Buffalo,  X.  Y.):  It  might  he  a  good 
idea  for  the  refinery  to  send  a  representative  to  accompany 
each  car  to  its  destination.  We  send  men  with  trains  of 
stock  and  I  think  that  it  would  be  money  well  invested  if 
a  practical  expert  were  traveling  with  tank  cars,  so  that  in 
even-  terminal  they  could  watch  the  cars. 

'Mr.  Koeneke:  Gasoline  is  the  commodity  which  has 
caused  most  of  the  accidents  and  has  been  the  most  expensive 
in  property  damage,  but  a  car  of  gasoline  is  not  worth 
enough  to  justify  the  expense  of  a  man  traveling  with  it. 
.\  man  can  take  a  stock  train  and  all  the  cars  w-ill  go  to 
the  same  point,  but  with  gasoline,  a  car  goes  here  and  a  car 
goes  there  and  a  car  goes  some  place  else.  If  the  car  is  in 
good  condition,  there  is  little  likelihood  of  an}^hing  hap- 
pening unless  it  is  in  a  wreck  or  is  damaged  in  switching. 
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Mr.  O'Doiinell  (Buffalo,  N.  Y.):  The  time  and  money 
spent  by  those  experts  would  be  paid  for  with  one  accident; 
if  they 'prevented  one  accident,  it  would  be  a  mighty  good 
investment. 

Air.  Koeneke:  That  is  out  of  tlie  question,  when  you 
consider  there  are  about  75,000  cars  of  gasoline  shipped  per 
month.  In  the  terminals  something  of  that  sort  could  be 
done,  but  I  do  not  think  following  them  or  riding  the  train 
would  be  very  practical.  In  fact,  very  few  roads  will  let 
you  have  a  man  ride  the  train;  but  in  the  terminals,  one  man 
could  do  a  lot  of  good. 

A.  W.  Fields  (Indiahoma  Refining  Company):  I  would 
like  to  ask  Mr.  O'Donnell  what  trouble  he  is  having  with 
the  tanks  at  Buffalo. 

Mr.  O'Donnell  (Buffalo,  N.  Y.)  :  We  had  one  of  the 
Class  Five  tanks  that  was  leaking. 

.  Mr.  Fields:  As  I  understand  the  specifications  on  Class 
Five  tanks,  there  are  no  rivets  on  them.  They  are  welded 
and  will  stand  a  pressure  test  of  300  lb.  per  sq.  in.  I  have 
only  seen  about  five  of  them,  and  I  do  not  know  of  any  that 
I  have  seen  leaking.  We  have  only  a  very  few  Class  Five 
tanks  in  East  St.  Louis.  Most  of  those  go  to  the  Monsanto 
Chemical  Works  and  are  loaded  with  chlorine  gas. 

Thomas  O'Donnell  (Bureau  of  Explosives) :  You  find 
about  seventy-five  Class  Five  tank  cars  in  the  country 
altogether,  and  they  are  as  safe,  probably,  as  it  is  possible 
to  make  a  container.  They  are  welded  and  tested  at  300  lb. 
with  a  safety  valve  concealed  in  the  dome,  and  that  valve 
tested  at  200  lb.  Under  ordinary  conditions,  one,  of  those 
cars  should  never  appear  on  the  repair  track,  as  far  as  the 
container  part  is  concerned,  at  least.  So  I  think  we  do  not 
need  to  put  in  much  time  discussing  this  tank,  which  is  still 
under  observation  as  to  the  t\'j)e  of  dome  and  safety  valve. 
The  only  thing  is  that  it  contains  poisonous  gas:  sulphur 
dioxide  or  chlorine. 

There  is  one  point  in  Mr.  Beasley's  paper  which  I  think 
we  should  emphasize,  and  that  is  the  loading  of  a  tank  car. 
It  should  not  be  loaded  with  inflammable  liquid  until  the 
outlet  cap  is  hanging  loose.  That  is  the  only  test  as  to 
whether  you  have^a  tight  valve.  If  it  isn't  tight,  you  will 
discover  it  before  the  car  is  put  in  transportation. 

One  of  the  main  troubles  we  have  with  tank  cars  in  the 
St.  Louis  Terminal  District,  in  the  winter  time,  is  leakage 
from  the  outlet  leg,  and  that  is  largely  brought  about  in  the 
cold  weather  through  freezing  of  the  water  in  the  boot.  The 
ice  forms  on  the  outlet  valve  and  cap  and  the  bottom  will  be 
broken  downwards  or  the  valve  lifted,  or  the  casing  cracked. 
You  probably  would  not  notice  leakage  of  gasoline  until  this 
ice  begins  to  thaw  or  gets  shaken  loose  by  vibration. 

In  the  course  of  a  few  recent  years,  I  have  seen  tank  cars 
lose  their  contents  on  account  of  the  improper  handling  of 
such  a  leak.  Before  undertaking  to  stop  a  leak  of  that 
kind,  the  car  should  be  hauled  some  place  where  there  isn't 
any  possibility  of  fire.  The  leak  at  the  bottom  is  slight  and 
you  can  haul  it  under  careful  handling.  Then  see  if  the 
valve  cannot  be  replaced  at  the  top  by  taking  off_  the  dome 
cover.  Sometimes  wrapping  the  bottom  casing  with  burlap 
and  turning  steam  on  it  will  melt  the  ice  and  you  can  let 
it  out  through  the  cap.  But  do  not  take  the  cap  off.  If  you 
do,  the  sleeve  will  come  out  and  let  out  the  entire  contents, 
unless  you  have  a  man  at  the  top  to  work  the  valve. 

Under  the  existing  conditions,  we  should  not  have  pasted 
placards;  we  shouldhave  boards.  That  is  vital  at  this  time. 
Up  to  this  time,  tanks  were  allowed  to  retain  their  placards 
until  cleaned  by  steam  or  loaded  with  some  item  that  does 
,  not  require  a  placard,  but  as  soon  as  the  new  regulafions  go 
into  effect,  about  the  first  of  the  year,  all  empty  equipment 
must  have  placards  removed.  You  can  see  the  difficulty  of 
removing  a  pasted  placard,  and  you  can  see  how  easy  it  will 
be  withplacard  boards.  This  is  going  to  bring  up  a  ques- 
tion   in    interchange    about    the    charge    for    removing   this 


placard,   so  you  men   want  to  bear  in  mind  that  this  will 
soon  go  into  effect. 

As  you  know,  the  valve  tests  are  being  postponed  until 
January    1,   1923,  so  that  any  tank  moving  now  with  the 
valve  not  tested  may  continue  until  January,  1923,  with  this 
exception,  that  if  the  car  goes  on  the  track  for  repair,  it 
should  be  tested.     In  the  proposed  revision  to  the  regulations, 
another  vital  thing  will  be  that  if  a  car  is  moving  with  a 
test  overdue,  you  will  not  be  required  to  test  that  valve  on 
a  car  that  contains  a  dangerous  liquid,  but  you  will  have  a 
defect  card  to  take  care  of  such  a  car,  and  it  will  say,  "Test 
overdue,"  or  words  to  that  effect,  and  the  car  will  be  allowed 
to  go  on  till   empty.     That  is   going  to  be  quite   a  relief 
where  you  do  not  have  the  facilities,  and  no  matter  whether 
you  have  or  not,  it  is  dangerous  at  best  to  test  a  car  with 
gasoline  or  inflammable  liquid,  especially  .in  warm  weather. 
When  you  consider  that  approximately  120,000  tank  cars 
are  traveling  continuously,  I  do  not  think  that  we.  can  indict 
the  railroads  for  bad  handling.    It  is  true  that  now  and  then 
a  car  gets  away  and  is  damaged,  but  I  find  a  tremendous 
improvement  brought  about  by   this   constant  agitation  for 
better   equipment,    and   especially   better  tank   cars.      Since 
1914,  we  have  practically  done  away  with  the  head  blocks 
which  were  in  themselves  a  tremendous  loss  in  tank  cars. 
Twice  during  the  last  10  days  my  attention  was  called  to 
what  I  consider  is  an  improper  method  of  handling  a  loaded 
tank  car  and  discharging  it:     That  is  building  fires  under 
tank  cars  of  molasses.     I  do  not  think  that  should  be  allowed 
anywhere,  just  because  they  have  no  facilities  for  steaming 
the  car.     In   one  case,   they  built  a  fire  under  a   tank  of 
molasses  within  15  feet  of  a  car  of  gasoline;  a  selfish  and, 
at  best,  a  verj'  dangerous  thing  to  do.     I  want  to  call  your 
attention  to  this  in  order  that  we  may  all  help  in  conserving 
good  equipment  and  not  damaging  it  by  unfair  usage. 

A.  Herbster  (N.  Y.  C.) :  What  is  the  cause  of  cracked 
end  heads  in  tanks?  I  have  seen  three  in  the  last  year,  and 
none  of  the  cars  showed  any  other  evidence  of  rough  han- 
dling or  rough  switching.  I  would  also  like  to  ask  how 
many  fatalities  or  how  many  accidents  have  occurred  from 
testing  safety  valves  under  load  or  empty? 

The  last  speaker  spoke  in  regard  to  removing  placards  from 
tank  cars  when  empty.  I  feel  that  it  is  just  as  dangerous  to 
allow  a  car  to  run  empty,  especially  one  that  has  been  loaded 
with  gasoline,  because  we  never  know  how  much  of  a  load 
remains  in  the  car. 

Mr.  O'Donnell  (Bureau  of  Explosives):  Formerly  when 
we  had  head  block  end  rests,  the  tank  was  moving  all  the 
time  and  pounding  on  these  head  blocks,  and  it  became 
dented  at  both  ends;  and  just  where  the  head  is  dished,  it 
cracked,  as  a  rule  on  the  inside.  For  that  reason,  the  speci- 
fications for  tank  cars  say  that  when  the  tank  is  re-anchored 
and  the  head  blocks  removed,  even  when  there  are  no  head 
blocks  now,  if  the  heads  are  less  than  7/16  in.  the  head 
must  be  reinforced  by  steel  shoes  3  in.  thick  at  the  bottom, 
where  this  weakness  is  known  to  be.  Consequently,  if  the 
repairer  failed  to  reinforce  the  end,  this  crack  would  develop 
as  time  went  on  and  bring  about  the  condition  noted. 
Another  reason  is  that  in  dishing  the  head,  sometimes  a  con- 
cealed crack  or  defect  in  the  metal  is  more  apt  to  be  found 
where  this  stress  is  laid.  I  have  seen  only  one  case  of  a 
recently  built  tank,  a  Class  Three  tank,  having  a  cracked 
head  plate. 

As  to  the  placards,  it  is  well  known  that  any  empty  tank 
car  is  dangerous;  that  is  to  say,  it  is  dangerous  to  take  off 
the  dome  and  put  a  lamp  in  there,  because  the  very  fact 
that  it  is  empty  makes  a  space  for  the  accumulation  of  gases 
which  may  be  poisonous  or  inflammable.  The  general  rule  is 
that  on  no  empty  tank  car  is  it  safe  to  take  off  the  dome  and 
put  in  a  light.  That  should  dispose  of  this  question  of 
whether  one  tank  car  is  more  safe  than  another.  We  are  going 
to  have  such  a  tremendous  benefit  and  speed  in  the  transpor- 
tation of  tanks,  by  removing  placards,  that  the   owners   of 
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these  tanks,  and  in  time  the  shippers,  will  be  glad  of  the 
change.  When  you  have  a  placarded  tank  you  have  to  place 
it  at  a  certain  part  of  the  train.  The  yard  man  does  not 
know  whether  the  tank  is  loaded  or  empty,  unless  he  throws 
rocks  at  it,  and  then  it  is  a  guess.  \\'hen  placards  are  on 
only  when  they  ought  to  be,  we  will  know  that  placards 
stand  for  a  loaded  tank. 

T.  S.  Cheadle  (Richmond,  Va.):  We  have  had  a  good 
deal  of  -trouble  in  our  territory  the  last  several  years,  on 
account  of  tanks  due  for  tests  passing  from  one  interchange 
point  and  being  caught  at  another.  In  some  cases  I  found 
the  inspector  was  mistaken  and  the  tank  was  not  due  for 
test.  I  want  to  bring  up  the  question  of  having  the  date 
the  test  expires  as  well  as  the  date  the  test  was  made,  appear 
on  the  tank.  There  are  five  different  classes  of  cars,  and  I 
will  venture  to  say  you  will  not  find  many  inspectors  who 
can  tell  you  when  the  test  is  due. 

Mr.  Herbster:  May  I  add  that  you  give  the  time  limit 
for  each  t^-pe,  when  it  is  to  be  tested  thereafter;  then  no 
matter  how  many  tank  cars  you  have,  an  inspector  will  know 
immediately  the  date  the  test  expires  and  the  number  of 
months  the  tank  can  run  with  a  new  test. 

Mr.  O'Donnell  (Bureau  of  Explosives) :  There  are  five 
classes  of  tank  cars,  it  is  true,  but  the  four  classes  only  are 
to  be  considered,  because  the  other  is  for  the  transportation 
of  poisonous  gases,  and  it  is  covered  by  special  regulations. 
Class  Three  tank  cars  in  the  transporation  of  sulphuric  acid 
should,  if  they  remain  in  that  service,  be  tested  every  five 
years;  but  there  isn't  anything  to  prevent  this  tank  being 
loaded  with  gasoline  in  the  meantime,  where  it  might  come 
under  the  ten-year  test,  and,  therefore,  you  would  have  con- 
fusion. We  ought  to  have  faith  in  that  certificate  that  is 
stenciled  on  the  tank,  unless  it  is  obvious  that  it  has  gone 
over  the  test  or  would  not  stand  the  test.  The  owner  of  this 
equipment,  or  some  responsible  parties  have  examined  the 
tank  and  stenciled  the  date  thereon.  If  the  car  is  in  ap- 
parent good  condition  after  the  test,  so  far  as  we  know, — the 
interchange  inspector,  unless  the  ten  years  are  up,  could  not 
tell  what  car  is  meant  for  a  five-year  test — he  reports  the 
condition  of  the  car.  He  cannot  test  it  under  load.  Cer- 
tainly I  would  not  want  him  to  transfer  a  load  of  casing 
head  gasoline  if  the  test  is  overdue.  It  is  something  to  be 
handled  like  this  test  of  the  safety  valve,  with  a  defect  card 
and  a  letter  to  the  o\\'ner  or  the  lessee  of  the  tank.  I  do  not 
believe  there  is  any  danger  in  that. 

Mr.  O'Donnell  (Buffalo,  N.  Y.):  Has  it  ever  occurred 
to  the  Bureau  that  it  might  be  wise  to  put  the  date  of  this 
test  on  the  bill  of  lading? 

Mr.  O'Donnell  (Bureau  of  Explosives):  No,  I  do  not 
think  it  would  be  any  good  whatever.  The  bill  of  lading  is 
somewhere  in  Oklahoma,  you  would  have  to  transcribe  that 
on  to  the  waybill,  and  how  many  of  you  inspectors  have  it? 

Mr.  Davis  (Sinclair  Refining  Company):  Mr.  O'Donnell 
mentioned  a  point  that  was  not  brought  out  in  the  paper, 
regarding  removing  of  outlet  caps  prior  to  loading.  We  do 
that.  The  outlet  cap  is  removed  and  is  left  hanging,  and  if 
the  valve  is  defective  it  can  be  detected  immediately  and 
ground  in  or  a  new  valve  applied. 

Mr.  Koeneke:  Isn't  it  a  fact  that  all  refineries  have 
specially  trained  men  in  the  inspection  of  these  cars?  It 
might  be  a  good  idea  for  a  majority  of  the  railroads,  espe- 
cially at  terminal  points,  to  take  some  pains  in  drilling  one 
or  two  men  in  the  handling  of  tanks.  We  have  a  plant 
located  at  East  St.  Louis,  and  we  very  frequently  make 
transfers  for  lines  in  St.  Louis  terminals.  The  Terminal 
Railroad  Association  has  men  who  are  capable  of  repairing 
any  tank  under  load,  and  we  are  seldom  called  upon  to 
transfer  for  them.  When  the  trunk  lines  call  on  us  we  do 
not  transfer  one  car  in  ten.  All  that  is  needed  is  an  outlet 
cap  tightened  or  something  like  that.  Such  small  things  as 
that,  if  a  man  is  experienced  at  all,  will  save  a  lot  of  moving 
as  well  as  the  danger  while  leaking. 


Secretary  Elliott  (Terminal  Railway  Association  of  St. 
Louis) :  \V{i  handle  many  tank  cars  loaded  from  the  South- 
west, and  there  are  so  many  minor  defects  that  if  we  trans- 
ferred all  these  cars,  we  would  have  burned  the  town  up 
four  or  five  times.  I  think  Mr.  O'Donnell  will  agree  with 
me  that  one  of  the  most  dangerous  things  wc  do  is  to  transfer 
tank  cars.  We  have  men  trained  on  tlie  Terminal  Railroad 
to  make  such  repairs,  who  have  worked  under  Mr.  Koeneke 
and  under  Mr.  O'Donnell,  until  a  tank  must  have  something 
absolutely  bursted  before  we  have  to  transfer.  We  are  asked 
to  have  men  go  around  to  the  different  roads  to  stop  leaks 
on  tank  cars,  and  it  is  really  laughable  the  things  we  are 
called  upon  to  do  that  anybody  could  do.  The  men  are 
afraid  to  go  under  a  carload  of  gasoline  and  tighten  an  out- 
let cap  with  a  wrench,  and  they  will  not  take  off  a  cap  and 
put  on  a  new  one.  It  is  just  because  they  do  not  understand 
the  tank  cars.  If  you  are  having  any  trouble,  train  some- 
body in  your  terminal  to  look  after  tank  cars  and  you  will 
cut  down  your  transfers  99  per  cent. 

Mr,  James  (Minnesota  Transfer) :  Mr.  O'Donnell,  of 
St.  Louis,  mentioned  the  defect  card  in  connection  with  safety 
valve  tests.  Would  that  defect  card,  issued  when  a  tank 
was  overdue  for  test,  carry  authority  for  the  receiving  line 
to  bill  the  delivering  line? 

Mr.  O'Donnell  (Bureau  of  Explosives)  :  These  regula- 
tions are  to  be  revised  as  soon  as  the  Commission  passes  on 
them,  and  details  have  not  been  worked  out. 

Secretary  Elliott:  They  do  issue  defect  cards  against  the 
delivering  line.    That  is  in  the  changes  in  the  rules. 

F.  W.  Trapnell  (Kansas  City,  Mo.):  W'e  handle  a  great 
many  tank  cars  in  Kansas  City,  but  we  do  not  have  any 
trouble.  I  do  not  suppose  we  transfer  a  car  a  month  for 
leakage.  We  have  men  who  tighten  up  the  outlet  cap  and 
fix  the  valves;  and  with  any  kind  of  oil  that  is  not  explosive, 
they  will  calk  the  rivets. 

Mr.  O'Donnell  spoke  about  the  inspector  working  on  this 
carding  of  the  car  with  "inflammable"  cards.  I  find  that 
the  car  inspector  has  no  knowledge  when  the  routing  card 
says  "oil,"  whether  it  is  inflammable  or  not.  It  might  be 
gasoline,  it  might  be  fuel  oil,  it  might  be  a  dozen  kinds  of 
oil  that  would  not  require  the  inflammable  card. 

Mr.  O'Donnell  (Buffalo,  N.  Y.):  When  a  tank  car  goes 
through  the  yard  and  it  is  loaded,  it  is  the  duty  of  the 
inspector  to  know  whether  it  has  the  four  cards.  He  con- 
sults with  the  agent,  he  determines  what  is  in  the  car,  and 
we  find  cars  with  gasoline  with  no  cards.  It  is  as  much  the 
duty  of  the  car  inspector  to  see  that  car  is  well  carded  as  it 
is  of  the  bill  clerk  or  anybody  else. 

Mr.  O'Donnell  (Bureau  of  Explosives)  :  If  a  car  con- 
tains inflammable  liquids,  it  is  placarded  by  the  loader. 

Mr.  O'Donnell  (Buffalo,  N.  Y.):  I  am  talking  about 
when  the  shipper  overlooks  it. 

Mr.  O'Donnell  (Bureau  of  Explosives):  There  is  a  com- 
modity card  on  these  cars  which  tells  you  the  name  of  the 
contents.  I  do  not  agree  with  my  friend  from  Kansas  City 
that  it  is  just  called  "oil."  If  it  is  called  "oil"  it  is  not 
correct;  gasoline  is  gasoline  and  is  distinct  from  oil.  When 
you  find  a  shipper  in  any  locality  violating  conditions  like 
that,  just  give  him  a  memorandum  of  it  and  he  will  be  glad 
to  straighten  it  out  for  you. 

E.  H.  Mattingley  (B.  &  O.  C.  T.) :  A  great  deal  has  been 
said  about  the  proper  method  of  testing  safety  valves  and  the 
handling  of  outlet  valves  and  dome  covers.  The  draft  gear 
or  the  draft  sills  of  the  tank  car  deserve  a  great  deal  of 
consideration,  and  in  handling  tank  cars  we  find  in  a  great 
many  cases  there  is  considerable  slack  in  the  draft  gears, 
which  leads  up  to  damage  to  the  tank  head,  which  Mr. 
Herbster  has  brought  up.  It  is  just  as  essential  to  adjust  or 
remove  the  slack  in  the  draft  gear,  in  order  to  protect  the 
car.  as  to  test  the  safet}-  valve  or  the  outlet  valve. 

G.  Lynch  (Cleveland,  Ohio) :     Whose  duty  is  it  to  apply 
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and  remove  the  placards — what  department  of  the  railroad? 
I  understand  from  the  regulations  diat  it  is  the  duty  of  the 
shipper,  and  it  also  is  the  duty  of  the  railroad  to  see  that 
the  shi]>per  has  them  applied.  Is  there  a  penalty  fur  failure 
to  apply  and  failure  to  remove,  and  why  is  the  2''-cent 
penalty  asked  for  when  the  ear  is  offered  in  interchange. 

I  think  the  whole  thing  is  a  matter  for  the  transportation 
dej)artment  and  should  be  handled  exclusively  by  that  de- 
partment, and  that  there  should  not  be  any  penalty,  when  a 
car  is  offered  in  interchange,  if  it  is  not  a  mechanical  defect. 

:Mr.  O'Donnell  (Bureau  of  Explosives):  It  is  ofivious 
that  the  protc^ction  of  the  placard  is  largely  a  railroad  pro- 
tection; therefore,  the  regulation  is  satisfactory  that  when 
the  shijiper  loails  a  car  and  it  contains  an  exjilosive  or  other 
dangerous  article,  including  gasoline,  that  railroad  should 
furnish  the  placard.  Now,  the  shipper  knows  his  com- 
modity; the  railroad  does  not.  He  has  to  make  a  declara- 
tion and  he  placards  the  car  with  the  right  kind  of  a  placard, 
and  it  goes  on  its  way  in  interchange. 

It  is  of  intuiitely  more  importance  that  the  danger  signal 
be  on  the  car  than  any  arrangement  for  a  29-cent  or  any 
other  charge,  liecause  the  oliject  is  the  protection  of  life  and 
property.  Therefore,  in  order  to  make  the  interchanges  take 
an  interest  in  the  thing,  this  charge  was  put  into  interchange 
rules,  and  no  charge  is  shown  and  there  is  no  word  about 
charge  in  the  Interstate  Commerce  Commission's  regulations. 

]Sir.  Lynch  :  I  asked  why  there  is  no  penalty  attached  to 
failure  to  ajiply  or  remove  the  card.  The  29-cent  penalty 
does  not  recomi>ense  and  I  think  it  should  be  removed  from 
interchange  rules  and  a  penalty  incorporated  in  the  Inter- 
state Commene  Commission's  regulations,  to  phice  the  re- 
sponsibility where  it  belongs — at  the  loading  and  unloading 
point. 

Mr.  O'Donnell  (Bureau  of  Explosives):  This  regulation 
is  in  effect  because  of  an  act  of  March  4,  1908,  and  it  has 
a  definite  penalt\-  attached  to  it.  It  is  reasonable  to  suppose 
that  \ou  would  not  want  this  full  penalty  attached  to  a  man 
who  left  off  one  placard;  but  if  he  left  off  placards  that 
were  contributory  to  a  death  he  would  l)e  imprisoned  for 
18  months  or  fined  510,000,  or  both. 

I.  I.  Gainey  (Southern):  We  h.ave  quite  a  few  tank  cars 
through  the  Cincinnati  terminal,  and  1  am  a  great  deal  like 
mv  friend.  Trapnell.  of  Kansas  City.  \\'e  do  not  tran.-fer 
a  car  ,i  month,  ami  we  have  little  or  no  trouble  at  all  at 
that  interchange  point. 

F.  C.  Schultz  ( Chicago)  :  The  removal  of  the  placards 
is  something  that  is  saddled  on  the  car  department  that  I 
think  is  absolutely  wrong.  They  are  not  in  a  position  to 
know  anything  aViout  it.  Usually  in  a  terminal  like  this, 
the  Ijilling  i-  a  long  way  from  the  car.  Of  course,  in  case 
the  car  inspector  discovers  billing  which  indicates  that  the 
car  was  loaded  with  explosives,  he  should  check  the  car  to 
see  if  it  ha-  the  proper  placards;  but  to  expect  the  car 
inspector  indi.-crimin.itely  to  (heck  such  cars  does  not  work 
out  very  sati-^factorily. 

Chairman  Pendleton:  I  would  not  think  that  the  inspec- 
tor would  lie  required  to  check  the  billing  on  a  tank  car  if 
it  is  not  carded  •■intlammable"  or  "explosive";  Ijut  if  some 
of  the  cards  were  missing,  I  feel  it  is  the  duty  of  the  car 
inspector  to  know  that  the  car  meets  with  all  requirements. 

Mr.  Schult/:    Where  does  he  get  the  evidence? 

Chairman  I'endleton:  If  it  is  partially  carded  "inflam- 
ni;d>le,"  he  <hc)uld  make  careful  inspection  of  the  car. 

Mr.  Schuli/:  I  realize  if  it  had  one  card  on  and  one 
missing,  that  would  be  notice  to  him  that  it  was  loaded  with 
inflammables  and  he  could  then  check.  Most  of  the  trouble 
/  we  have  is  with  box  cars  that  have  been  loaded  witFi  inflam- 
mables and  have  the  old  placards  on.  My  advice  is  to  pull 
•them  off. 

.■\.  .Armstrong  (Atlanta,  Ga.):  We  attempted,  two  years 
ago,  to  make  the  car  inspector  solely  responsible  for  the 
placards.    We   found   that  at   isolated  points,   where  the  in- 


spector was  perhapis  two  or  three  miles  from  the  agent  or 
from  the  location  of  the  bills,  this  was  next  to  impossible. 
So  the  plan  which  we  are  using  at  the  present  time,  at  the 
Atlanta  gateway,  is  to  make  it  an  operating  department 
responsibility\  When  Uie  checker  finds  the  car  improperly 
placarded  he  makes  a  report  to  the  yard  master;  he,  in  turn, 
makes  a  request  on  my  office  for  a  defect  card,  this  request 
accompanied  by  a  copy  of  the  waybill.  No  defect  card  is 
issued  unless  a  copy  of  the  wayljill  is  attached  to  the  request. 
We  find  this  works  out  very  well. 

Mr.  Straub:  Wouldn't  it  be  a  good  idea  to  try  to  create 
the  sentiment  among  large  shippers  to  remove  placards  for 
every  shipment?  There  are  many  placards  that  remain  on 
a  car  for  a  great  many  trips.  An  inspector,  when  he  sees  a 
new  defect,  is  going  to  take  notice  of  it.  The  same  w;iy  with 
placards. 

^Ir.  O'Donnell  (Bureau  of  Explosives):  That  is  another 
evil  that  will  have  to  be  taken  care  of  by  this  proposed 
change.  If  you  see  old  placards  on  a  bo.x  car,  it  is  the  neg- 
lect of  somebody  to  remove  them  when  the  dangerous  lading 
was  removed  from  the  car. 

Mr.  Straub:  Isn't  it  a  fact  that  these  old  placards  re- 
maining on  tank  cars  cause  a  great  deal  of  trouble  at  inter- 
change points,  of  cars  being  lost? 

Mr.  O'Donnell  (Bureau  of  Explosives):  No,  because  at 
the  present  time  they  have  to  remain  on  the  car  until  it  is 
loaded  with  some  other  commodity  or  until  it  is  steamed 
out.    This  proposed  regulation  will  take  care  of  that. 

Mt.  Cheadle:  The  Bureau  of  Explosives,  in  my  territory, 
has  ruled  that  both  the  car  inspector  and  the  transportation 
department  are  responsible  for  the  application  or  removal 
of  the  cards.  The  ruling  said  that  "The  Car  Inspector  shall 
see  that  the  car  meets  with  the  requirements  as  outlined  in 
the  Bureau  of  Explosives  circular."  Under  that  ruling,  a 
car  inspector  is  equally  responsible  with  the  transportation 
department. 

Box  cars  should  not  be  loaded  unless  they  are  properly 
carded,  but  they  are.  .\n  inspector  does  not  know  whether 
it  is  loaded  with  moonshine,  or  what  the  load  is.  Therefore, 
if  the  car  is  placarded  he  passes  it  to  the  next  interchange 
point,  believing  it  is  loaded  with  explosives.  Now,  if  there 
is  a  ];)lacard  missing  on  one  side,  it  is  his  duty  to  notify  the 
transportation  department,  and  they  will  find  out  what  it  is 
loaded  with. 

E.  y.  Lee  (Bureau  of  Explosives):  The  subject  of  tank 
cars  was  so  thoroughly  discussed  this  morning  that  I  do  not 
believe. there  is  a  whole  lot  to  add;  but  there  are  two  things 
that  struck  me  that  I  would  like  to  mention,  that  is,  to  tell 
\ou  all  that  one  of  the  greatest  sources  of  trouble  on  the 
tank  car  is  that  bottom  valve.  We  have  been  working  on 
that  for  a  long  while,  and  I  think  Colonel  Dunn  threw  a 
liombshell  when  he  said,  "Either  take  that  bottom  valve 
off  the  car  or  give  us  one  that  will  work." 

The  Tank  Car  Committee  has  appointed  a  sub-committee 
to  deal  with  the  bottom  valve  and  the  safety  valve,  trying  to 
|ierfect  some  device  that  will  work.  I  understand  there  have 
l;een  31  Ijottom  outlet  valves  presented  to  this  committee  for 
test,  and  they  have  about  17  on  cars  that  were  being  put  in 
a  service  test,  and  there  are  three  or  four  of  those  few  that 
show  some  signs  of  being  what  we  are  after,  so  we  will  have 
a  valve  there  that  will  not  leak.  We  hope  before  very  long 
to  have  some  standard  type  that  we  can  recommend. 

.\nother  thing  that  hits  me  pretty  close,  is  the  matter  of 
wrecks.  Not  long  ago,  I  was  called  out  to  a  WTeck  where 
five  cars  were  turned  wrong  side  up  on  a  single  track  main 
line,  leaking  very  badly.  There  were  three  bottom  outlet 
valves  smashed  off  of  two  of  the  cars,  broken  at  the  scoring 
and  leaving  the  inside  valve  intact;  but  in  some  manner  the 
inside  valve  was  cocked  up  and  a  stream  running  out. 

When  I  got  out  there,  12  hours  after  the  wreck  had  oc- 
curred, I  found  the  train  master  standing  in  front  of  the 
wreck,  waiting  for  someone  to  help  him.    I  said,  "What  have 
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you  done?"  He  said,  "Nothing,  only  send  for  you.  I  have 
never  handled  a  gasoline  vvTeck  before."  Well,  we  walked 
all  over  and  he  said,  "What  is  the  verdict?"  I  said,  "There 
is  only  one  verdict  and  that  is  to  transfer  the  cars."  He 
said,  "We  haven't  any  pumps  or  equipment  to  blow  it  out 
with  air.  Can't  we  put  a  cable  on  and  drag  them  out  with 
this  engine?"  He  wanted  to  drag  those  10,000-gallon  tank 
cars  out  of  tliat  wreckage.  There  is  no  question  but  he 
would  have  had  a  bad  fire. 

He  finally  found  that  the  Standard  Oil  Company  had  a 
small  portable  pump  at  a  town  about  100  miles  from  the 
wreck,  and  ordered  that  pump  sent  over  with  a  crew  of  men 
from  the  Standard  Oil  Company  to  transfer  the  cars.  They 
got  there  about  six  hours  after  I  did.  They  got  the  equip- 
ment set  up  and  going  about  four  hours  after  that. 

It  finally  developed  that  at  division  headquarters  they 
had  a  small  portable  pump  that  was  used  in  unloading  fuel 
oil  and  other  hea\'y  oil,  and  we  finally  got  that  sent  down 
to  the  scene  of  the  wreck,  ^^'hen  that  got  going,  it  was  just 
24  hours  after  the  wreck  had  occurred.  It  seems  to  me  that 
24  hours  is  too  long  for  any  experienced  foreman  to  tie  up 
a  main  line  on  account  of  a  tank  car  of  gasoline. 

We  had  another  case  in  Chicago  that  took  eight  hours 
to  get  somebody  on  the  scene  to  pump  the  cars  out. 

The  thought  occurred  to  me,  why  not  send  out  an  inquiry 
to  ever}-  mechanical  department,  asking  them  to  ascertain 
whether  or  not  their  wrecking  outfits  are  equipped  with 
pumping  apparatus  and  the  necessary  piping,  or  whether  it 
was  available  in  some  other  department,  say  .the  water  serv- 
ice department;  it  does  not  have  to  be  on  the  wrecker.  When 
a  wreck  occurs,  usually  the  conductor  wires  in  and  tells 
what  he  has  on  the  train.  If  he  has  a  car  of  gasoline,  throw 
that  pump  in,  for  you  probably  will  need  it.  Going  back 
to  this  other  wreck  where  they  had  five  cars,  the  train  master 
said,  "Let's  form  a  bucket  brigade  and  transfer  these  cars." 
He  had  22  men  in  his  gang,  and  I  said,  "With  a  three- 
gallon  pail,  each  man  in  your  crew  will  have  to  make  666 
trips  from  the  scene  of  the  wreck  over  to  the  other  cars. 
You  are  going  to  waste  half  and  the  other  half  will  evapo- 
rate, and  what  are  you  going  to  have  left?" 

A  pump,  either  a  hand  pump  or  one  that  can  work  by 
steam  or  air,  is  one  of  the  handiest  things  you  can  have  in 
your  wrecking  outfit,  and  don't  tr\'  to  drag  the  cars  out  of 
the  wreck  until  they  are  empty. 

Mr.  Campbell  (Minnesota  Transfer) :  Whenever  we  get 
a  leaky  tank  car,  we  switch  it  out,  run  it  to  a  track  and  see 
if  we  can  repair  it  or  make  it  safe,  and  there' are  very  few 
that  we  cannot  repair.  Those  we  cannot  .repair  under  load, 
we  transfer;  but  we  do  not  average  one  a  month  that  we 
have  to  transfer.    We  have  a  pump  to  pump  them  out. 

A.  Sternberg  (Belt  Railway  of  Chicago):  We  are  pre- 
pared for  transferring  tank  cars.  We  have  a  pump  placed 
high  above  the  car  and  we  can  pump  out  10,000  gallons 
in  two  and  a  half  to  three  hours. 

I  am  glad  to  hear  there  is  going  to  be  some  correction 
made  in  "the  outlet  valves.  If  we  can  only  get  something 
that  will  not  unseat  when  the  cars  are  handled  a  little  bit 
roughly,  it  will  be  a  wonderful  thing. 

Mr.  Mattingley:  I  move  that  we  extend  Mr.  Beasley  a 
vote  of  thanks  for  his  splendid  paper. 

Motion  seconded  and  unanimously  carried  by  rising  vote. 

Car  Department  Apprentice  System 

By  H.  L.  Shipman 

Atchison,  Topeka  &  Santa  Fe 

The  need  of  competent  car  department  repairers  and 
mechanics  was  never  more  apparent  than  it  is  today.  The 
only  commodity  that  a  railroad  has  to  sell  is  transportation. 
The  possibility  of  uninterrupted  transportation  is  entirely 
dependent  upon  the  condition  of  the  rolling  stock.  Also  this 
question  has  to  do  with   the  avoidance   of  wrecks  due  to 


burned  off  journals,  draft  gear  breakages,  and  such  defects. 
The  procuring  of  competent  car  repairers  and  inspectors 
is  almost  an  impossibility,  hence  the  necessity  of  educating 
men  for  this  work.  Many  railroads  have  characteristics  or 
special  designs  of  equipment  that  should  be  recognized  and 
understood,  both  in  order  to  make  repairs  quickly  and  in 
order  to  bill  in  case  a  wrong  repair  has  been  made  by  some 
foreign  road. 

The  most  feasible  method  of  obtaining  the  men  desired  is 
to  educate  them  by  an  apprentice  system.  The  apprentice 
system  in  the  car  department  will  educate  the  men  to  know 
the  standards  of  ecjuipment  used  on  their  road,  will  drill 
them  on  the  Rules  of  Interchange,  and  will  also  make  them 
first-class  mechanics.  This  training  will  produce  better  men 
than  can  be  hired  and,  as  a  result,  the  equipment  will  be 
maintained  in  better  condition.  Has  anyone  stopped  to  figure 
what  it  would  mean  in  car  days  for  a  railroad  to  have  its 
equipment  in  such  condition  that  cars  would  very  seldom 
have  to  be  bad  ordered  en  route  under  load?  Also,  what  the 
reputation  of  delivering  freight  on  time  and  without  delays 
would  be  worth  to  any  railroad?  Any  railroad  is  measured 
by  its  capacity  to  handle  and  deliver  transportation  on  time. 
The  apprentice  system  not  only  produces  better  mechanics 
than  can  be  hired,  and  indirectly,  better  equipment,  but  it 
also  cultivates  a  spirit  of  loyalty  to  the  company  which 
money  cannot  buy. 

To'  fit  the  needs  of  the  coach  and  the  freight  car  depart- 
ment, an  apprentice  system  for  the  car  department  should 
be  divided  into  two  parts:  First,  coach  and  cabinet  maker 
apprentices;  second,  freight  car  apprentices,  .•\lthough  this 
subdivision  was  not  made  during  federal  control,  it  is  our 
opinion  it  should  be  made.  The  internal  finishing  of  coaches 
demands  a  skilled  mechanic,  capable  of  doing  accurate  and 
exacting  work.  The  freight  car  work  does  not  require  the 
high  degree  of  skill  and  training  of  the  coach  shop,  there- 
fore, it  is  not  necessary  to  spend  the  time  in  training  the 
freight  car  apprentice  that  is  required  to  train  the  coach 
carpenter  apprentice. 

The  coach  carpenter  apprentice  should  serve  a  four  year 
course,  the  same  as  all  the  mechanical  trades.  The  time  of 
the  freight  car  apprentice  should  be  shortened  to  two  and 
a  half  years. 

There  is  one  other  distinct  difference  in  the  two  trades 
aside  from  that  of  skill  and  that  is  the  physical  strength 
required  to  perform  the  two  classes  of  work.  The  cabinet 
maker  apprentice  does  .not  have  the  continuous  heavy  work 
of  the  freight  car  apprentice,  therefore,  the  age  limit  of  the 
cabinet  maker  apprentice  should  be  the  same  as  the  me- 
chanical tr;ides,  namely  16  to  21  years  of  age  at  entrance, 
while  the  freight  car  apprentice  should  be  from  18  to  25 
years  old. 

The  proper  selection  of  apprentices  is  a  ver\'  important 
matter  and  should  be  left  to  one  who  is  a  good  judge  of 
human  nature,  aside  from  any  mental  and  physical  exam- 
ination that  may  be  given.  The  character  of  any  structure 
depends  largely  on  the  quality  of  the  material  that  goes  into 
it.  There  are  many  characteristics  that  should  be  noted  in 
these  boys  before  they  are  hired  as  apprentices.  Among  the 
most  important  are  honest}',  morality,  tact,  initiative  and 
industry.  This  is  a  life  work  for  which  the  boys  are  to  be 
trained'  and,  therefore,  a  careful  selection  should  be  made. 
All  boys  entering  an  apprenticeship  should  be  able  to  add, 
subtract,  multiply,  divide  and  work  simple  and  decimal 
fractions.  Any  boy  who  has  reached  the  age  to  enter  an 
apprenticeship  and  cannot  do  these  simple  problems,  lacks 
either  mentalit}'  or  ambition. 

Occasionally  a  boy's  traits  are  not  sufficiently  developed 
to  determine  his  fitness,  and  he  may  have  entered  a  course 
for  which  he  has  no  talent.  In  order  to  allow  for  the  pos- 
sibilit}'  of  such  errors,  a  six  months'  probationary  period 
should  be  established,  wherein  the  boy  is  carefully  watched 
by  a  board  composed  of  the  general  foreman  of  the  depart- 
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ment,  the  department  foreman,  the  gang  foreman,  the  shop 
apprentice  instructor  and  the  school  instructor.  Each  month 
this  board  has  a  session  in  which  they  consider  the  progress 
of  each  boy  in  his  probationary  period.  If  it  is  determined 
that  a  boy  is  not  fitted  for  the  trade  he  has  entered,  he 
should  be  dismissed  from  the  service  and  told  to  hunt  some 
other  class  of  employment  for  which  he  has  a  greater  liking. 
In  doubtful  cases,  a  boy's  probationary  period  may  be  ex- 
tended by  the  board.  In  any  case,  the  boy  knows  and  his 
parents  know  that  his  dismissal  is  not  due  to  the  spite  or 
grudge  of  any  foreman,  but  to  his  lack  of  aptitude  or 
application. 

The  training  of  the  car  department  apprentices  might  be 
considered  under  two  headings:  First,  the  shop  training  of 
the  coach  and  freight  car  apprentices;  second,  their  school 
training. 

There  should  be  a  shop  instructor  appointed  for  every 
25  or  30  boys  in  the  shop.  It  is  the  instructor's  duty  to  take 
charge  of  the  boys  in  the  shop  and  teach  them  their  trade. 
The  coach  carpenter  apprentices  should  be  given  nine  months 
in  the  cabinet  shop,  nine  months  on  outside  coach  body 
work,  nine  months  on  inside  coach  finishing  work,  six 
months  on  trucks,  platforms,  piping  and  steel  work,  six 
months  in  the  freight  car  shop,  and  the  last  nine  months 
back  in  the  cabinet  shop.  Every  variety  of  coach  building 
work  should  be  given  them,  the  schedule  of  work  changing 
to  meet  the  changing  conditions.  As  the  needs  of  the  com- 
pany change,  so  should  the  definite  work  given  these  ap- 
prentices be  changed. 

The  aim  should  be  to  make  them  broad  men,  and  upon 
graduation  they  should  be  assigned  to  some  particular  class 
of  work  for  which  they  have  shown  a  peculiar  adaptability 
and  upon  which  they  will  soon  become  experts.  These  ap- 
prentices have  had  a' sufficiently  broad  experience  sothat  in 
later  years  they  should  make  good  foremen,  if  their  other 
qualifications  are  such  as  to  entitle  them  to  promotion. 

The  shop  training  of  the  freight  car  carpenter  apprentices 
should  give  them  a  thorough  experience,  first  on  body  work 
of  freight  cars  requiring  light  repairs,  then  on  trucks,  steel 
work,  air,  and  then  back  again  on  the  body  work  of  cars 
undergoing  heav)-  repairs.  They  should  be  of  more  mature 
years  than  the  coach  carpenter  apprentices  and  started  at 
approximately  a  helper's  rate  of  pay.  This  rate  of  pay 
should  be  advanced  every  six  months,  the  same  as  the  coach 
carpenter  apprentices. 

The  school  work  of  the  coach  and  freight  car  apprentices 
covers  about  the  same  general  ground,  except  that  the  course 
of  the  coach  carpenter  apprentices  should  be  more  extended, 
due  to  the  longer  period  of  their  course.  The  school  rooms 
should  be  equipped  and  maintained  by  the  railroad  com- 
pany. These  schools  should  be  in  charge  of  technically 
trained  men  who  also  have  a  knowledge  of  the  trade.  In 
these  schools  they  are  taught  to  read  a  blueprint  and  make 
working  sketches.  All  carpenter  apprentices  should  be 
taught  "the  fundamental  operations  of  arithmetic,  including 
fractions,  and  how  to  solve  problems  in  board  measure,  how 
to  make  out  a  bill  of  material,  and  how  to  estimate  the  cost 
of  various  jobs.  The  freight  car  carpenter  apprentices,  in 
addition,  should  be  taught  the  Rules  of  Interchange.  All 
the  instruction  of  the  school  should  be  individual.  Each 
boy  can  then  progress  according  to  his  ability. 

The  leading  factors  in  the  success  of  an  apprenticeship 
system  are:  First,  the  unlimited  support  and  backing  of  the 
management;  second,  a  competent  supervisor  who  will  have 
entire  charge  of  apprentice  matters;  third,  skilled  shop  and 
/  technical  school  instructors,  and  fourth,  suitable  accommo- 
dations for  the  school  instruction,  provided  by  the  company. 
Any  apprentice  system  thus  installed  and  managed  will 
be  a  paying  investment  not  only  from  the  shop  standpoint, 
but  also  in  the  better  service  obtained  from  the  equipment. 
The  value  of  having  a  body  of  trained  employees  working 
for  a  railroad  company  cannot  be  measured  in  dollars  and 


cents.  Intelligent,  skilled  workmen,  good  inspectors  and 
efficient  foremen  are  a  great  asset  to  any  railroad.  The  best 
way  to  procure  them  is  to  educate  them  by  an  efficient  car 
department  apprenticeship. 

Discussion 
Mr.  Cheadle:  The  paper  is  evidently  based  on  a  large 
shop.  My  experience  has  been  that  many  car  men  originate 
at  small  points.  Then  from  time  to  time  they  get  "town 
notions"  in  their  head,  and  get  the  ear  of  a  general  foreman 
and  he  gives  them  a  chance  to  come  in  to  the  shop  as  a 
mechanic. 

The  system  outlined  in  the  paper,  if  carried  out,  would 
accomplish  just  what  is  intended.  We  have  a  big  problem 
to  educate  car  men.  We  all  realize  how  hard  it  is  for  us  to 
educate  ourselves,  so  we  know  it  is  hard  for  the  other  fellow 
to  educate  himself;  he  first  has  to  have  the  desire  to  know 
the  subject.  My  experience  has  been  that  to  select  an  appren- 
tice in  the  freight  car  department,  first  employ  the  man  as 
a  helper  and  if  he  develops  qualifications  then  give  him  a 
show.  The  general  foremen  and  the  men  who  hold  the  most 
responsible  positions  are  developed  from  men  in  the  pas- 
senger car  craft.  For  that  reason,  the  schedule  laid  out 
for  passenger  car  apprentices  would  certainly  accomplish 
what  the  paper  says  could  be  accomplished. 

E.  H.  Hall  (Pere  Marquette) :  We  all  know  what  it  has 
been  to  educate  the  employees  of  the  car  department,  espe- 
cially apprentices,  under  the  so-called  "National  Agree- 
ment," under  which  we  were  prohibited  from  training  car 
men.  The  apprentice  system  outlined  in  the  paper  will  add 
to  the  success  of  the  operations  of  any  shop. 

The  apprentice  is  badly  needed  at  this  time.  We  recently 
have  recognized  that  fact  in  the  present  crisis,  where  we 
have  had  to  take  into  the  shops  inexperienced  men  to  carry 
on  the  work  that  was  formerly  carried  on  by  mechanics  with 
years  of  experience.  The  apprentice  boys  should  be  given 
every  consideration  that  can  be  given,  for  the  wonderful 
work  they  have  performed  during  the  past  few  months. 

We  had  one  experience  where  we  were  called  upon  to 
make  some  conversions  in  certain  passenger  equipment.  One 
in  particular  was  with  a  parlor  car  which  we  had  to  change 
into  a  club  car  with  a  smoking  compartment.  If  it  had  not 
been  for  the  apprentice  boys  who  supported  the  railroad, 
possibly  that  car  would  have  been  in  the  shop  today.  Those 
boys,  under  a  competent  instructor,  made  these  conversions, 
applied  the  panels  and  other  cabinet  work,  and  when  that 
car  went  out  it  was  in  just  as  good  condition  as  if  a  first- 
class  mechanic  had  done  the  work;  it  was  better  than  some 
mechanics  would  have  done.  Four  apprentice  boys  per- 
formed this  work,  three  of  them  with  only  two  and  a  half 
years'  experience  in  the  coach  department,  and  the  fourth 
one  just  finishing  his  fourth  year. 

I  do  not  think  there  is  anything  we  could  do  that  would 
be  more  beneficial  than  to  take  an  interest  in  the  apprentice 
bov,  teach  him  and  have  patience  with  him.  There  are  a 
number  of  railroads  today  that  have  an  opportunity  to  work 
more  apprentices  than  they  have  been  able  to  work  under 
the  National  Agreement. 

I  had' an  opportunity  a  few  months  ago  to  visit  the  shops 
of  the  Santa  Fe  at  San  Bernardino,  Cal.  It  was  wonderful 
to  see  the  work  they  were  accomplishing  with  inexperienced 
men,  who  had  never  seen  the  inside  of  a  coach  before  and 
had  only  been  there  30  days.  Much  of  the  success  of  their 
work  was  attributed  to  the  apprentice  boy  who  came  back 
and  worked  in  these  shops  and  was  willing  and  did  step 
up  and  teach  the  inexperienced  man  who  was  hired  as  a 
mechanic,  to  do  the  work. 

Everything  should  be  done  to  encourage  the  apprentice 
system,'  and  the  instructor  is  the  vital  part  of  the  apprentice 
system,  to  teach  the  boys  and  get  their  co-operation,  which 
in  the  end  will  mean  success  to  that  shop. 

Secretary  Elliott:  I  certainly  must  agree  with  Mr.  Hall. 
The  Terminal  Railroad  is  a  switching  line  and  we  do  not 
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have  the  same  o{:portunity  to  train  an  apprentice,  on  account 
of  the  character  of  work  we  perform,  that  you  do  in  railroad 
shops.  However,  we  were  requested  by  the  Railroad  Admin- 
istration to  try  out  the  apprentice  system,  and  on  the  clasL 
of  work  we  had,  we  started  out  something  like  15  appren- 
tices. I  have  six  of  those  boys  left  and  we  found  in  taking 
our  freight  car  work  as  it  came,  steel  car  work,  framing, 
etc.,  thase  boys  could  do  nearly  as  good  work  as  any  mechanic. 
The  thing  Mr.  Hall  lays  the  most  slress  on  is  competent 
instructors.  We  found  we  were  not  getting  any  results  from 
those  boys  at  all,  for  the  reason  that  the  men  themselves  did 
not  care'  to  encourage  them.  So  the  foreman  got  out  and 
encouraged  the  boys,  and  the  result  was  we  made  nine  dandy 
chaps.  Two  of  those  boys  are  as  good  as  any  mechanics  we 
can  hire.  We  should  continue  each  year  to  encourage  the 
railroads  to  promote  the  apprentice  system. 

One  trouble  we  found  was  that  the  boys  were  rather  light 
for  our  class  of  work.  You  cannot  start  them  on  the  heaviest 
class  of  work  and  exi:>ect  the  same  results  you  get  from  a 
strong  man;  you  have  to  pick  the  work  a  boy  can  do  until 
he  grows  up. '  Unfortunately,  in  the  car  department,  we  have 
ver}-  heavy  work,  and  it  takes  a  mature  man  to  do  it. 

Mr.  Hall;  I  recently  had  a  time  limit  to  get  some  mail 
cars  out  of  the  shop  to  conform  to  the  Class  One  postal  car 
regulations.  We  put  two  apprentice  boys  on  the  job,  and 
they  actually  performed  SO  per  cent  of  the  work,  so  far  as 
following  the  prints  was  concerned.  I  have  five  other  appren- 
tice bovs  who  have  only  been  in  the  service  about  three 
months^  and  those  bo}-s  do  all  the  sash  and  door  work.  A 
short  time  ago  we  put  them  on  some  inlay  work.  We  gave 
a  boy  the  door  and  panels  to  inlay  maple  in  the  mahogany, 
and  he  made  a  perfect  job  of  it.  You  could  put  the  job  that 
was  performed  by  the  mechanic  next  to  the  apprentice  boy's 
job  and  you  could  not  tell  the  difference.  It  was  because  he 
was  interested  and  paid  attention  to  the  instructor. 

C.  J.  Wymer  (C,  &  E.  I.):  I  am  sorry  to  say  that  we 
did  no"t  find  much  loyalty  in  these  apprentice  boys,  and  since 
the  war  came  on, we  would  just  about  as  soon  have  a  farmer 
come  in  as  anybod)-  else.  We  have  men  who  have  had  no 
previous  experience  but  were  more  or  less  handy  with  tools, 
and  the  results  we  are  accomplishing  are  in  excess  of  what 
we  got  from  the  trained  men  we  had  l^efore. 


I  believe  the  apprentice  system  is  all  right,  especially 
where  there  are  large  shops  in  which  an  organization  can 
be  created  in  line  with  the  jilan  set  forth  in  the  paper.  A 
great  many  roails  could  not  carry  on  such  an  elaborate  sys- 
tem, on  account  of  the  overhead  expense  involved,  but  the 
Santa  Ye,  being  a  large  s\stem,  can  enter  into  those  things 
more  readily  and  in  a  better  form.  In  a  coach  shop  where 
line  mechanics  are  rctiuired,  apprenticeship  is  very  desirable; 
but  when  it  comes  to  freight  car  work,  1  am  inclined  to 
believe  that  the  old  method  of  hiring  helpers  and  training 
them  until  they  are  competent  is  about  as  good  as  any. 

Chairman  Pendleton;  I  agree  with  Mr.  Hall  and  Mr. 
Elliott,  that  the  main  [loint  is  for  the  instructor,  to  get  the 
boys  interested,  to  handle  them  jiroix-rly.  Then  there  is  no 
doubt  you  will  get  results. 

Mr.  Harring;  My  observation  has  been  that  it  is  going 
to  be  very  difficult  to  get  boys  to  start  an  apprenticeship 
in  the  car  department.  \Mien  you  find  a  boy  who  will  begin 
an  apprenticeship,  in  nearly  every  instance  he  will  go  into 
the  metal  working  crafts. 

Mr.  Goodyear;  We  are  all  boys,  just  overgrown  boys.  I 
have  been  working  on  apprentice  boys  for  quite  awhile,  and 
the  only  manner  in  which  I  could  ever  handle  them  was  to 
get  down  and  be  a  boy  with  them,  get  their  confidence  and 
give  them  my  confidence,   and   then   work  together. 

You  can  never  take  a  boy  off  freight  car  work  and  put 
him  on  passenger  work  and  then  make  a  successful  freight 
car  man  out  of  him.  If  you  put  a  man  on  as  an  inspector 
he  will  never  again  do  you  any  good  as  a  passenger  car  man. 
Mr.  Wymer;  We  once  had  an  apprentice  system  but  we 
have  none  now.  We  had  troulilc  getting  men  to  take  it  up. 
Under  the  old  arrangement  of  tlie  National  Agreement,  the 
helper  did  not  have  much  opportunity  to  learn.  But  fortu- 
nately now  our  railroad  has  heljx^rs  who  are  real  helpers. 
We  have  young  men,  bright  and  capable  with  tools,  who 
are  employed  as  helpers.  They  have  supplied  themselves 
with  tools' and  fitted  themselves  to  do  all  classes  of  work, 
looking  forward  to  the  day  when  they  will  be  mechanics. 
Secretary  Elliott:  I  move  you  that  the  paper  be  incor- 
porated in  the  proceedings  of  this  meeting,  and  that  the 
author  be  extended  a  vote  of  thanks  for  his  very  able  paper. 
The  motion  was  seconded  and  unanimously  carried. 


Pittsburgh  Air  Brake  Club 
Seated-I.ett  to  Right-R.  I.  Cunningham,  W.  A.  B.  Co.;  R.  W.  Williams.  W.  A.  B.  Co.;  F.  W.  Pennington  W.  A.  B.  Co^W  A  Tex  T  &  O  C. 
■D  o  w  T  „„„  P  «.  T  V  -B^  ■  1  r:  Plink  Ppnna  Svstem  ■  T  W  Walker.  Pcnna.  System;  F.  H.  Parke,  W.  A.  B.  Co.  W.  W.  Slinver,  B.  &  O.  Ry.; 
V-ii\7nie}:vlnI^.  ly^tem:"  Be'r.'  H^.^es  N\-'^rB.  C^o'^HariV  Snecl?  B.  R.  &  P.  W /Standard-Left  to  Riglu-F.  C  Young  W.  A  B.  Co.; 
Ralph  Wolfe,  N.  Y.  C.  Lines:  W.  R.  Garber.  K.  &  M.  Ry.;  C.  T.  Jackson.  N.  Y.  C.  Lines;  A.  L.  Berghane,  W.  A.  B.  Co.;  W.  M.  ^elson.  B.  R.  &  P.  Ry.. 
E.   II.  Weaver,  W.   Ar  B.   Co.;    G.   A.    Stenson,  W.   A.   B.   Co. 
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Double   Compartment,   Looking   Outward 


Compartment   with    Two    Bertins 
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Double    Compartment,    Looking    Toward    Corridor 


View    Along    tiie    Corridor 
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All-Stcel  European  Slccpins  Car  Built   by  Leeds  Forge   Ccmpany,  Ltd. 


New  Cars  for  International  Sleeping  Car  Company 

Leeds   Forge  Company   Build  40  Steel  Cars   of   Interesting  Design, 
Handsome  Appearance  and  Increased  Comfort 


THE  cars  of  the  International  Sleeping  Car  Company 
(Compagnie  Internationale  des  Wagons-Lits  et  des 
Grands  Express  Europeens)  are  operated  over  many 
different  railroads  in  France,  Belgium,  Germany,  Austi'ia 
and  other  European  countries.  Owing  to  the  different  re- 
quirements of  the  various  lines  in  regard  to  couplers,  brake 
systems,  heating  systems,  signals,  lamp  brackets  and  other 
details  and  the  fact  that  the  runs  are  frequently  long  and 
cross  the  borders  of  several  countries,  the  design  of  the  cars 
necessarily  is  a  much  more  complicated  matter  than  would 
be  the  case  were  they  to  be  operated  only  in  a  limited  area. 
The  Leeds  Forge  Company,  Ltd.,  of  Leeds,  England,  are 
now  completing  the  delivery  of  40  new  cars  to  the  Internation- 
al Company.  These  are  the  first  all-steel  sleeping  cars  to  be 
used  in  Europe  and  the  longest  and  heaviest  coaches  ever 
built  in  England.  In  general  appearance,  beauty  of  interior 
finish  and  arrangements  for  tlie  comfort  of  the  passengers 
these  cars  are  particularly  noteworthy. 

General    Arrangement 

The  cars  have  been  designed  to  carry  16  passengers  in 
eight  one-place  compartments  and  four  two-place  compart- 
ments, six  of  the  one-place  compartments  being  provided  with 
communicating  doors  capable  of  being  locked  from  either 
side.  The  seats  turn  over  to  form  the  bed,  the  bedding 
being  secured  to  the  underside  of  the  seat  in  dust-proof 
containers.  The  seat  back  of  the  two-place  compartment  is 
arranged  to  lift  to  a  horizontal  position  to  form  an  upper 
berth,  being  supported  by  pull-out  brackets  fixed  to  the  body 
side  and  corridor  partition  and  by  safety  straps  suspended 
from  the  ceiling.  The  two-place  compartments  are  each 
also  provided  with  a  tip-up  seat  at  the  window  side  and 
opposite  to  the  main  seat,  a  folding  table  being  fixed  to  the 
body  side  between. 

In  the  first  six  cars,  which  were  for  use  on  the  Peninsula 
and  Orient  Bombay  Express  service  of  the  Paris,  Lyons  and 
Mediterranean  between  Calais  and  Marseilles,  the  two-place 
compartments  were  fitted  with  corner  wash  basin  cabinets 
instead  of  dressing  rooms  as  provided  in  the  remaining  34. 
These  dressing  rooms,  of  which  there  are  two,  are  arranged 
one  between  each  two-place  compartment  and  are  provided 
with  locks  operating  simultaneously  on  the  doors  leading  to 
each  compartment.  A  porcelain  wash  bowl  is  fitted,  both  hot 
and  cold  water  being  provided,  also  mirrors,  decanters,  drink- 
ing glasses,  brush  boxes,  towel  rails  and  soiled  towel  baskets. 
The  vrindow  to  the  dressing  room  in  the  corridor  partition  is 
of  obscured  glass  of  St.  Gobian  pattern.    The  interior  of  the 


dressing  room  is  finished  in  white  enamel,  all  metallic  fittings 
being  silver-plated. 

Each  single  compartment  is  provided  with  a  wash  basin 
cabinet,  the  basin,  which  is  of  the  tip-up  type,  being  white- 
metal,  silver-plated,  as  is  also  the  casing.  Hot  and  cold 
water  are  available  at  each  basin.  A  hinged  table  forms 
the  front  of  this  portion  of  the  cabinet.  The  upper  por- 
tion of  the  cabinet  forms  a  cupboard  for  the  decanters  and 
drinking  glasses  and  the  lower  portion  contains  the  chamber 
utensils. 

The  leading  dimensions  and  weights  of  these  cars  are  given 
in  an  accompanying  table. 

Construction  of  the  Body 

The  structure  of  the  body  is  entirely  of  steel,  being  built  on 
jigs  in  units  comprising  full  length  compartment  side,  full 
length  corridor  side,  body  ends,  platform  ends,  full  length 
roof  and  canopies,  thus  insuring  complete  interchangeability 

Dimensions   and   Weights 
Dimensions: 

Length    over    buffers 23.452m.  76ft.  llj^in. 

Length    over    endsills 21.940  m.  71  ft.  IIH  in. 

Distance    between   truck   centers....  16.000m  52  ft.  6  in. 

Truck     wheelbase 2,500  m  8  ft.  2  A  in. 

Diameter   of   wheels 1.040  m.  3  ft.  4}8  in. 

Journals     130mm  by  280mm.  Sli   in.  by  11  in. 

Height,   rail   to  top  of   roof 4.O00  m  13  ft.    IH    in. 

Maximum    Height 4.024  m.  13   ft.   2A   in. 

Height,  rail  to  center  of  buffers 1.050  m.  3  ft.  5A   in. 

Maximum    width 2.875  m.  9  ft.  5A   in. 

Weights: 

In    running   order 54   English  tons  121,000  lb. 

Per    axle 1 3  "X  English  tons  30,250  1b. 

Truck     15,230  lb. 

as  well  as  ease  of  production.  These  units,  which  largely 
consist  of  pressings  and  rolled  sections,  all  made  to  tem- 
plates, are  readily  assembled  whole  on  the  underframe,  leav- 
ing the  shell  ready  for  the  interior  finish.  To  insure  ab- 
sence of  vibration  and  drumming,  the  steel  work  has  been 
covered  on  the  inside  with  canvas  and  insulation  from  heat 
and  cold  has  been  provided.  Free  air  circulation  between 
the  outer  skin  and  inner  finish  is  also  arranged  for  the  pre- 
vention of  condensation. 

The  sides  are  constructed  of  %-m.  pressed  steel  side-p>osts 
of  varying  sections  connected  longitudinally  at  the  base  to 
rolled  angles,  which  rest  on  the  underframe,  on  the  outside  to 
a  heavy  belt-rail  molding,  and  on  the  inside  to  a  bulb  sec- 
tion; at  the  top  the  posts  are  connected  by  two  angle  side- 
plates.     The  sides  below  the  belt-rail  are  sheathed  with  %- 

35 


36 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  97,  No.  1 


January,  1923 


RAILWAY     MECHANICAL    ENGINEER 


37 


in.  steel  plates  of  a  special  quality.  The  sheathing  above  the 
belt-rail  is  of  j4-in.  plate,  pressed  in  to  form  the  window 
openings,  four  windows  being  pressed  in  one  piece.  Steel 
moldings  are  used  to  cover  the  butt  joints  of  the  side-plates, 
the  whole  side  being  riveted  together  with  rivets  counter-sunk 
on  the  outside  to  give  a  clean  appearance  to  the  exterior.  The 
sides  thus  become  deep  girders  capable  of  supporting  the 
whole  of  the  superstructure. 

The  roof  is  a  departure  from  the  former  clerestory  type, 
being  elliptical.      It  is  constructed   of  rolled   angle  carlines 


Erecting   Jig    Is   Not    Removed    Until    Side    Unit    Is    Mounted    on 
Underframe 

riveted  to  upper  partition  plates,  the  latter  extending  down 
to  the  side-plate  level  across  the  compartments  and  shaped  to 
suit  the  ceiling  at  the  corridor,  the  angles  carrying  the  ceil- 
ings being  riveted  to  either  side.  These  upper  partitions  are 
connected  longitudinally  by  angle  upper  side-plates  and  by 
angle  purlins,  the  whole  being  sheathed  by  1/16-in.  roof 
plates  lined  with  canvas  to  prevent  drumming. 

The  compartment  partitions  of  1/16-in.  steel  plate  with 
angle  framing  are  riveted  to  the  underframe,  body  side  and 
roof  and  upper  partitions  thus  effectively  preventing  side 
swaving  with  resultant  creaking  of  the  woodwork.     To  the 


Lowering    Roof   with    Crane    Onto   Sides 

underframes  and  partitions  is  fixed  a  steel  flooring  on  which 
is  secured  the  wood  partitions  and  floor  covering. 

The  vestibule  end  is  built  up  of  >-8-in.  pressed  steel  chan- 
nel section  posts  and  cross  rails,  sheathed  on  the  exterior  with 
,>^-in.  plates  and  on  the  interior  with  1/16-in.  plates  with 
steel  cover  moldings.  Incorporated  with  the  vestibule  ends 
are  cupboards  for  ice  and  wine,  utensils  and  coal,  with 
linen  cupboards  in  the  ceiling — all  of  steel — the  cool  wine 
cupboard  being  insulated  with  asbestos  and  zinc  lined. 

The  vestibule  is  provided  with  two  doorways  at  the  sides, 
a  door  to  the  corridor  and  a  communicating  door  to  the  next 
coach  through  the  collapsible  vestibule.  These  doors  are  of 
teak. 


Underframes 

The  underframes  are  of  unusual  design  and  consist  of  a 
small  number  of  parts,  this  result  being  obtained  by  the  use 
of  large  steel  castings  for  the  ends  of  the  frames.  These 
castings  were  supplied  in  a  machined  condition  by  the  Com- 
monwealth Steel  Company,  St.  Louis,  Mo.,  to  the  designs  of 
the  Leeds  Forge  Company.  Although  somewhat  similar  cast- 
ings have  been  used  for  some  time  on  heavy  coaches  in 
America,  this  i.s  the  first  occasion  on  which  they  have  been 
used  in  conjunction  with  side  buffers.  The  castings  dispense 
with  a  large  number  of  individual  parts  which  would  be 
necessary  with  the  type  of  buffing  and  drawgear  adopted 
for  these  cars.  Tail  pieces  extend  from  the  end  castings 
towards  the  center  of  the  car  in  such  a  manner  as  to  give  a 
thoroughly  strong  connection  with  the  remainder  of  the  frame. 
The  cast  steel  construction  for  the  ends  of  the  underframes 
give  great  resistance  in  the  event  of  a  collision. 

The  central  portion  of  the  frame  consists  of  a  fish-bellied 
girder  built  up  of  two  web  plates.  The  depth  of  this  main 
girder  at  center  of  frame  is  2  ft.  3  in.  and  at  the  part  con- 
necting to  the  end  casting  10  in. 

The  four  main  crossbearers  extend  from  side  to  side  of 
the  car  passing  through  slots  in  the  web  plates  of  the  center 
girder,  other  pressed  crossbearers  and  floorbearers  being  built 
into  the  frame. 

The  side  frames  are  made  of  rolled  Z-sections  connected 
firmly  to  the  tail  pieces  of  the  end  castings  and  arranged  to 
form  landings  for  the  bottom  angles  of  the  body  sides. 

The  buffing  gear  is  of  the  equalizing  t}pe,  the  ends  of  the 


Underframe   with    Cast-Steel    End    Pieces 

buffer  shanks  being  fitted  with  shoes  bearing  on  large  lami- 
nated springs  and  connected  by  equalizing  bars. 

Trucks 

The  truck  frame  consists  of  one  steel  casting  of  which  the 
pedestals,  bolster  suspension  brackets,  brake  hanger  brackets, 
etc.,  are  cast  to  form  integral  parts,  thus  reducing  the  num- 
ber of  pieces  to  a  minimum.  The  wear  of  pin  holes  is 
taken  care  of  by  the  insertion  of  hard  steel  bushings  and 
the  pedestals  and  bolster  wearing  surfaces  are  faced  with 
liners.  The  bolsters  and  spring  planks  are  also  of  cast 
steel,  having  been  manufactured,  together  with  the  frames, 
by  the  Commonwealth  Steel  Company.  The  trucks  are  of 
the  equalizing  beam  t>'pe  with  double  elliptic  and  helical 
springs,  designed  to  obtain  the  easiest  possible  riding. 

Interior    Finish 

The  floors  are  covered  with  felt,  cork-lino  and  carpet  in 
the  compartments  and  with  cork,  linoleum  and  carpet  in  the 
corridors.  Bronze  handrails  are  fitted  over  the  fixed  win- 
dows in  the  corridor,  straps  and  handrails  are  provided  to 
enable  the  dropping  windows  to  be  used  as  a  means  of  exit 
in  an  emergency.     In  the  corridor  are  also  boxes  for  liter- 
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ature,  notice  frames,  thermometer,  candle  lamps  and  cup- 
boards for  soiled  linen  and  spare  parts. 

A  seat  and  bed  for  the  conductor  or  porter  is  fixed  at  one 
end  of  the  corridor.  The  lavatories  are  situated  one  at  each 
end,  one  being  provided  with  a  water  closet  and  tip-up  wash 
basin,  the  other  with  a  water  closet  only,  all  fittings  for  both 
being  white-metal,  silver-plated  or  polished.  The  ceilings 
are  removable  for  access  to  the  water  tanks  and  piping.  The 
lavatories  are  finished  in  white  enamel,  the  floor  composition 
being  cement  and  white  marble  chippings. 

A  signal  alarm  apparatus  is  fitted,  capable  of  being  oper- 
ated from  each  compartment  and  from  both  ends  of  the  cor- 
ridor, the  alarm  valve  being  situated  in  the  vestibule.  Each 
compartment  has  also  a  push-button  which  operates  a  sema- 
phore fixed  above  the  door  in  the  corridor  partition,  the  bell 
being  at  the  conductor's  end  of  the  corridor.  Ventilators  of 
the  torpedo  extractor  type  are  fitted  to  the  roof,  communicat- 
ing to  the  corridor  and  lavatories. 

The  woodwork  of  the  compartments  and  corridor  is  of 
polished  mahogany,  constructed  in  sections  ready  for  fitting 


finished  to  match  teak. 
is  of  bronze. 


The  outside  lettering  on  the  sides 


Foiir-Wheel    Truck   with    Cast-Steel    Frame 

into  position.  The  steel  compartment  partitions  are  cov- 
ered on  each  side  with  a  one-piece  section  while  the  corridor 
partition  is  made  up  of  several  sections.  The  portions  of 
interior  finish  fixed  to  the  body  sides  in  the  compartments 
and  corridor  are  also  made  in  sections  of  suitable  size.  The 
wash  basin  cabinets  are  each  made  as  one  unit,  as  are  also 
the  cupboards  in  the  corridor.  The  dressing  rooms  consist 
of  two  units,  ready  for  fixing  in  position,  thus  ensuring  the 
minimum  of  time  actually  spent  finishing  the  inside  of  the 
car  where  working  space  is  limited. 

The  scheme  of  decoration  for  the  woodwork  of  the  com- 
partments is  inlaid  veneered  panels  above  the  window  sills 
and  figured  velvet  panels  below,  that  for  the  corridor  being 
embossed  leather  above  the  window  sills  and  plain  leather 
and  lincrusta  below. 

The  ceilings  are  composed  of  impermeable  millboard  to 
which  is  secured  a  border  pattern  of  Anaglypta,  the  whole 
painted  white  and  secured  in  position  with  polished 
mahogany  moldings.  The  roof  steel  upper  partitions  are 
also  covered  with  a  frame  to  which  is  secured  impermeable 
millboard  with  a  border  corresponding  to  that  on  the  ceil- 
ings and  painted  white,  with  polished  mahogany  securing 
moldings. 

The  seats  which  have  comfortable,  high  backs  are  up- 
holstered in  figured  velvet,  tlie  material  being  supplied  by 
the  Wagons-Lits  Cie.,  to  their  own  design,  as  are  also  the 
inlaid  panels  and  embossed  leather. 

The  double  compartments  are  provided  with  three  win- 
dows of  the  frameless,  balanced  type,  two  dropping  to  the 
full  extent,  the  other  dropping  to  the  extent  of  a  top  glass 
louvre  ventilator  operated  from  inside  or  out.  The  single 
compartments  are  provided  with  two  windows,  one  dropping 
full,  the  other  to  the  ventilator.  The  corridor  is  provided 
with  both  dropping  and  fixed  windows.  All  windows  are 
fitted  with  roller  curtains. 

The  exterior  of  the  coach  sides  and  ends  are  finished  in 
royal-blue  decorated  with  gold  lining.  The  roof  is  painted 
black  as  is  also  the  underframe.    The  vestibule  interiors  are 


Heating,    Water    and    Lighting    Systems 

High  and  low  pressure  steam  pipes  pass  through  the 
underframes,  the  former  having  connections  to  a  reducing 
valve  placed  in  the  body  and  the  latter  to  the  individual 
steam  heaters. 

There  are  two  heating  systems,  one  the  usual  through 
steam  heating  by  means  of  serpentine  radiators  in  the  com- 
partments and  straight  piping  in  the  corridors,  the  other  by 
hot-water  circulation.  For  the  latter  a  heating  chamber  is 
provided  at  one  end  of  the  corridor,  in  which  is  fixed  a  coal- 
fired  boiler.  Circulating'  pipes  of  copper  are  run  from  the 
boiler  to  a  hot-water  tank  in  the  roof  and  from  thence 
round  both  sides  of  the  car.  The  hot-water  tank  is  divided 
into  two  portions,  the  water  in  one  portion  being  heated  by 
radiation  from  the  water  in  the  other  portion  which  is  heated 
by  the  boiler,  the  water  thus  warmed  being  used  for  the 
wash  basins.  The  cold-water  tanks  fixed  in  the  roof  are 
also  provided  for  supplying  the  wash  basins.  These  tanks 
are  filled  from  connections  at  the  side  of  coach  on  the  side 
sills.  All  tanks  and  piping,  other  than  for  high  pressure 
steam,  are  of  copper. 

The  electric  lighting  installation  is  of  the  Dick  system. 
The  current  is  generated  by  a  dynamo  slung  from  the  un- 
derframe and  driven  by  a  belt  from  a  pulley  attached  to  one 
of  the  axles,  the  current  passing  to  a  pair  of  battery  boxes 
slung  on  the  frames  and  thence  to  the  switchboards.  Each 
compartment  has  a  triple  electrolier,  two  bulbs  of  27  volts 
each  being  used  for  lighting,  a  single  light  with  blue  globe 
being  provided  as  a  night  light.  In  addition  there  are  read- 
ing lamps  situated  at  the  head  of  each  berth.  The  lava- 
tories have  each  one  light,  the  corridor  four  lights,  the  vesti- 
bules one  each,  and  one  is  provided  in  the  roof  over  and 
outside  each  platform  entrance  door.  The  switchboard  and 
regulator  are  placed  at  the  end  of  corridor  near  the  con- 
ductor's bunk. 

Brakes 

As  these  cars  are  run  over  many  railway  systems,  some 
of  which  use  the  vacuum  and  others  a  compressed  air  brake, 
it  has  been  necessary  to  arrange  the  brake  rigging  for  use 
with  either  system.  When  the  cars  are  operated  in  trains 
having  the  vacuum  system  two  24-in.  diameter  cylinders 
operate  a  pair  of  brake  shafts  from  which  the  power  is  trans- 
mitted to  the  brake  shoes  by  suitable  foundation  brake  rig-, 
ging,  and  when  the  Westinghouse  compressed  air  system  is 
in  use,  the  power  is  obtained  from  a  17-in.  diameter  brake 
cylinder.  Furthermore,  the  vacuum  brake  is  fitted  with 
rapid  action  valves  while  the  Westinghouse  brake  is  fitted 
with  a  double  pipe  line  so  that  the  system  may  be  either 
automatic  or  controlled. 

The  foundation  brake  rigging  is  necessarily  somewhat 
complicated  as  the  brakes  must  be  applied  by  either  the 
vacuum  or  the  compressed  air  cylinders,  or  by  the  hand 
brake  controlled  by  a  wheel  placed  in  the  vestibule  at  one 
end  of  the  car.  The  trucks  are  equipped  with  a  clasp  brake, 
the  shoes  being  suspended  only  2  in.  below  the  center  of 
the  axle.    All  brake-rigging  is  elevated  well  above  the  track. 

The  appearance  of  the  end  of  the  car  is  complicated  by 
the  unusual  number  of  hose  connections  required  for  the 
vacuum  brake,  the  automatic  and  control  pipes  of  the  air 
brake  and  the  high  and  low-pressure  steam  heat  hose. 


Orders  Have  Been  received  in  the  Crewe  railway  works  for  a 
large  number  of  locomotives  for  the  London  &  North-Western 
(England).  Thirty  engines  of  a  very  powerful  type  are  to  be 
built  immediately  and  others  will  follow.  A  large  order  for  new 
boilers  has  also  been  received  and  the  works  at  Crewe  will  be 
busy  for  a  considerable  time. 


Freight  Cars — Are  They  Assets  or  Liabilities? 

Large   Opportunities    for   the    Car    Department    to    Decrease    Mainte- 
nance Costs,  Claims  for  Damage  and  Car  Shortage 

By  C.  B.  Peck 
Associate   Editor,    Railway   Mechanical   Engineer 


THE  freight  car  is  the  one  factor  among  many  that  go 
to  make  up  a  railroad,  which  to  the  public  is  the  ulti- 
mate measure  of  the  capacit}-  to  furnish  transportation 
service.  No  matter  to  what  extent  a  shortage  may  be  caused 
by  a  lack  of  other  facilities,  to  the  shipper  and  the  public 
at  large  the  situation  is  made  known  by  the  inability  to 
furnish  cars  for  loading,  and  is  measured  by  the  extent  of 
the  car  shortage.  A  car  shortage  may  be  more  the  result 
of  an  inadequate  supply  of  motive  power,  terminal  facilities, 
passing  tracks — and  in  some  cases  of  main  tracks — than  it  is 
of  an  inadequate  number  of  freight  cars.  It  still  is  true, 
however,  that  the  control  of  the  service  of  the  car  itself  offers 
the  quickest  means  of  alleviating  a  shortage  because  it  does 
not  involve  the  outlay  of  capital  for  other  facilities. 

Utilization  of  Freight  Cars 

It  is  not  out  of  place,  then,  to  look  into  the  various  phases 
of  freight  car  utilization  and  to  see  if,  within  the  limita- 
tions imposed  by  other  facilities,  their  value  as  assets  may 
not  be  increased.  Just  how  the  average  freight  car  spends 
its  time  depends  considerably  upon  the  demand  for  cars. 
Of  course,  the  most  effective  use  is  made  of  them  when  the 
demand  is  greater  than  the  supply.  The  latest  figures 
available  from  which  an  answer  to  this  question  may  be 
derived  are  for  the  month  of  September,  1922.  Although 
there  were  a  few  surplus  cars  not  in  use  during  that  period 
because  of  local  maladjustments  in  distribution,  there  was  a 
large  net  shortage.  It  is  true  that  this  shortage  has  materi- 
ally increased  since,  but  it  was  large  enough  in  September, 
so  that  the  results  ought  to  be  fairly  typical  of  the  effective- 
ness with  which  freight  cars  are  ordinarily  used. 

During  September  the  trip  of  the  average  freight  car  was 
about  438  miles,  311  miles  of  which  were  made  under  load 
and  the  remainder  empty.  This  trip  required  a  fraction 
over  18  days,  but  during  this  time  the  car  spent  only  1% 
days  in  trains.  There  were  reported  12.5  per  cent  of  the 
cars  on  the  lines  in  bad  order  at  the  end  of  the  month.  This 
amounts  to  an  average  of  3.6  days  of  every'  trip  either  on 
repair  tracks  or  awaiting  movement  to  and  from  repair  tracks, 
an  amount  more  than  twice  the  time  actually  spent  in  move- 
ment. About  2J  J  of  the  18  days  were  spent  in  intermediate 
yards  and  terminals  and  almost  3  days  in  passing  through 
interchanges  from  one  road  to  another.  Time  in  the  hands 
of  shippers  for  loading  and  unloading,  the  time  required  in 
placing,  and  delays  over  which  the  railroads  have  no  control, 
accounted  for  approximately  7^4  days.  This  situation  is 
summarized  in  the  following  table: 

Length   of  average  trip 438  miles 

Movement    im'.ler    load 311  miles 

Movement    empty    127  miles 

Time  moving   in   trains 1.7  days 

On    repair    tracks 3.6  davs 

Stored     0.3  days 

In    intermediate    terminals 2.5  days 

Passing    throiigh    interchange 2.9  days 

In  the  hands  of  shippers  and   delays  beyond  the  c^trol   of  the 

railroads     7.2  days 

Average    time    per    trip 18.2  days 

Under  the  present  abnormally  high  percentage  of  cars  in 
bad  order  the  largest  single  item  of  idle  time  within  the 
control  of  the  railroads  is  that  caused  by  holding  cars  out 

*From  a  paper  presented  before  the  Car  Foremen's  Association  of  Chicago, 
December  11.  1922. 


of  service  for  repairs.  This  situation  is  partly  the  cumula- 
tive result  of  the  inability  to  keep  up  repairs  during  the  war, 
followed  by  the  tremendous  retrenchment  policy  necessary 
during  1920  and  1921,  and  partly  the  immediate  result  of 
the  recent  shopmen's  strike.  It  is  true  that  the  percentage 
of  bad  orders  is  now  being  reduced,  partly  by  an  actual  gain 
in  the  number  of  cars  repaired  and  partly  by  returning  to 
service  without  repairs  many  cars  which  were  set  aside  for 
general  overhauling  while  business  was  slack.  However,  the 
immediate  need  is  for  the  maximum  constructive  effort  dur- 
ing the  present  heavy  demand,  since  every  car  turned  off  the 
repair  tracks  in  condition  to  stay  off  will  add  about  $200  a 
month  to  the  revenue  as  long  as  the  shortage  lasts. 

Cycle  for  General  Overhauling 

One  of  the  most  effective  means  of  bringing  about  a  per-, 
nianent  reduction  in  the  time  spent  on  repair  tracks,  during 
which  cars  are  liabilities  and  not  assets,  would  be  the 
adherence  to  a  regular  cycle  of  general  overhauling.  This  is 
not  a  new  idea.  It  was  generally  adopted  many  years  ago 
for  the  maintenance  of  locomotives,  w-hich  are  scheduled  for 
periodical  classified  repairs  on  a  mileage  basis  in  order  that 
the  maximum  service  may  be  obtained  for  each  dollar  spent 
in  repairs  with  as  little  time  out  of  service  in  the  shops  as 
possible.  Conditions  under  which  cars  operate  make  it  im- 
possible to  give  them  the  same  attention  while  they  are  in 
service  that  is  given  to  locomotives.  Isn't  it,  therefore,  a 
matter  of  even  greater  importance  that  a  regular  shopping 
schedule  be  adopted  and  adhered  to?  With  an  established 
percentage  of  the  equipment  scheduled  for  heavy  repairs 
regularly  on  the  basis  of  from  7  to  10  or  11  years'  service, 
depending  upon  the  class  of  equipment,  programs  of  im- 
provement to  refit  tlie  equipment  to  meet  changing  conditions 
could  be  planned  and  carried  out  before  frequent  failures 
and  repeated  patching  have  contributed  materially  to  exces- 
sive loss  of  service  time  and  excessive  expenditures. 

Another  means  of  reducing  the  time  cars  are  held  out  of 
service  in  bad  order  is  to  utilize  the  time  each  car  is  on  a 
trip  to  the  repair  track  by  doing  all  work  likely  to  require 
attention  in  the  near  future.  The  minimum  time  a  car  is 
held  out  of  service  is  seldom  less  than  one  day,  even  though 
the  work  immediately  required  does  not  take  more  than  an 
hour  or  two.  When  cars  are  as  scarce  as  at  present  the  loss 
of  this  day's  service  results  in  a  loss  of  an  average  of  more 
than  S6.00  of  revenue.  Does  not  the  saving  justify  taking 
the  fullest  advantage  of  every  opportunity  to  make  recurring 
trips  to  the  repair  track  as  infrequent  as  possible? 

Repairing  Foreign  Cars 

A  common  cause  of  delay  on  the  repair  tracks,  in  the  case 
of  foreign  cars,  used  to  be  the  necessity  of  waiting  for  stand- 
ard material  from  the  owner.  The  best  data  available  indi- 
cates that  standardization  of  parts  requiring  frequent  renewal 
has  progressed  so  far  that  there  is  now  rarely  any  e.xcuse  for 
delays  from  this  cause.  Thus  there  is  less  reason  for  neglect- 
ing foreign  cars  than  there  used  to  be. 

In  the  disposition  of  fore'ign  bad  order  cars  there  are  sev- 
eral business  factors  which  are  not  within  the  control  of  the 
car  department  but  in  which  it  has  a  real  interest.  The  first 
of  these  is  the  per  diem  rate,  which,  with  rare  exceptions, 
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must  be  paid  by  the  handling  line  even  while  it  is  holding 
the  car  out  of  service  for  repair.  To  the  extent  that  this 
factor  is  taken  into  account  in  the  disposition  of  cars  it  is 
detrimental  to  the  foreign  bad  order  situation.  There  is  an- 
other factor  on  the  other  side  of  the  account,  however.  About 
a  year  ago,  in  a  paper  before  the  Western  Railway  Club, 
N.  D.  Ballantine,  superintendent  of  transportation,  Union 
Pacific  system,  brought  out  the  fact  that  the  cost  of  empty 
mileage  should  be  weighed  carefully  against  the  per  diem 
cost  of  holding  and  repairing  the  foreign  bad  order  car  be- 
fore deciding  to  return  it  empty  to  the  owner  for  repairs.  It 
is  generally  admitted  that  the  average  cost  of  moving  empty 
cars  is  about  five  cents  a  car  mile.  Mr.  Ballantine  pointed 
out  the  necessity  of  determining  whether  or  not  the  return  of 
a  bad  order  car  to  the  owner  would  ultimately  result  in  an 
equal  empty  car  mileage  in  order  to  secure  another  car  to 
replace  the  bad  order  for  loading.  In  other  words,  if  the 
prevailing  movement  of  traffic  is  in  the  direction  in  which 
the  empt}-  car  must  be  sent  to  the  owner,  and  the  distance 
is  great,  the  net  results  to  the  railroad  may  be  much  more 
favorable  if  tlie  car  is  retained  and  repaired,  even  at  the 
expense  of  considerable  per  diem,  and  perhaps  of  a  part  of 
the  cost  of  the  repairs. 

I  have  long  believed  that  the  billing  prices  for  labor  and 
material  in  the  rules  of  interchange  are  on  a  basis  too  low 
to  serve  the  best  interests  of  the  railroads  in  securing  the 
maximum  return  in  service  for  each  dollar  spent  in  repairs, 
as  well  as  in  reducing  the  loss  of  car  days  on  repair  tracks 
arising  from  the  present  generally  irresponsible  attitude 
toward  the  foreign  car.  This  is  a  question  worthy  of  the 
consideration  of  all  men  having  to  do  either  with  the  main- 
tenance or  the  distribution  and  service  of  freight  cars. 

Losses  at  Interchange  and  Inspection  Points 

Time  lost  on  repair  tracks  is  not  the  only  part  of  the 
average  trip  in  which  car  department  men  are  interested. 
Under  the  present  mileage,  of  the  average  haul  almost  three 
days  of  each  18-day  trip  is  spent  in  passing  through  inter- 
changes. This  is  an  average  in  which  the  multitude  of  direct 
interchanges  between  delivering  and  receiving  lines  as  well 
as  those  at  such  gateways  as  Chicago,  St.  Louis  and  Kansas 
City  are  given  proportionate  consideration.  For  trips  in 
which  passing  through  a  terminal  like  Chicago  is  included, 
this  average  is  undoubtedly  much  too  low. 

Part  of  the  time  of  each  interchange  is  chargeable  to  the 
mechanical  department  for  inspection  and  the  set  back  of 
bad  order  cars  after  the  load  has  been  transferred.  It  is 
probably  generally  true  that  mechanical  inspections  are  made 
at  the  same  time  that  seal  records  are  being  taken  and  side 
cards  applied  by  the  transportation  department  and  to  the 
extent  that  this  is  true  the  mechanical  department  cannot  be 
held  wholly  responsible  for  the  inspection  time.  The  respon- 
sibility for  any  improvement  or  any  reduction  in  the  amount 
of  time  required  for  these  operations  would,  tlierefore,  rest 
jointly  with  the  operating  and  mechanical  departments. 

Mechanical  inspection  on  the  delivering  line  is  not  likely 
to  be  very  comprehensive  unless  of  empty  cars  for  loading  or 
loaded  cars  for  unloading  and  reloading  on  its  own  line. 
Except  for  safety  appliances  and  safety  of  running  the  prin- 
cipal responsibility  for  thorough  inspection  rests  on  the  re- 
ceiving line,  because  if  that  line  fails  to  protect  itself  it  is 
sure  to  be  the  goat  in  the  settlement  of  repair  bills. 

But  is  the  situation  the  same  with  respect  to  intermediate 
switching  lines  in  terminals  like  Chicago?  Is  there  not  a 
possibility  for  increasing  the  extent  to  which  joint  inspections 
are  depended  on  at  the  point  of  delivery  to  the.  intermediate 
line  ?  Time  is  available  to  make  a  thorough  inspection  before 
the  car  is  delivered  because  seal  records  must  be  taken  and 
the  car  side  carded.  Would  not  a  thorough  joint  inspection 
at  this  point  satisfy  the  requirements  of  the  intermediate 
line  and  permit  cars  to  be  moved  for  delivery  without  a  long 
additional    delay?     The    success    of    such    an    arrangement 


would,  of  course,  depend  on  making  the  transportation  rec- 
ords jointly  and  on  side  carding  for  ultimate  destination 
within  or  through  the  terminal  rather  than  merely  indicating 
the  immediate  interchange. 

The  saving  of  time  would  not  be  the  only  advantage  of 
such  an  arrangement.  Would  it  not  have  a  material  influence 
in  reducing  the  number  of  loads  transferred  by  receiving 
lines?  Certainly  where  the  delivering  line  owns  the  cars 
they  might  frequently  be  repaired  under  load. 

No  doubt  there  are  many  interchange  points  within  a 
terminal  district  such  as  Chicago  where  it  would  be  imprac- 
ticable to  maintain  joint  inspection  forces.  But  where  all 
controversies  over  interchange  are  subject  to  the  jurisdiction 
of  a  terminal  inspection  bureau  is  there  not  some  way  in 
which  the  benefits  of  joint  inspection  may  be  extended  even 
beyond  the  limitations  imposed  by  employing  joint  forces? 

Reduction   of   Loss  and   Damage   Claims 

As  has  been  mentioned,  cars  held  out  of  service  in  bad 
order  are  liabilities  rather  than  assets  because,  during  times 
of  heavy  demand,  the  railroads  are  losing  more  than  $6.00 
per  car  on  an  average  for  every  day  so  held.  But  all  defec- 
tive equipment  is  by  no  means  on  the  repair  tracks,  defective 
cars  in  service  are  also  a  fruitful  source  of  loss.  Defective 
equipment  is  responsible  for  the  payment  of  approximately 
ten  per  cent  of  all  loss  and  damage  claims  and  is  one  of 
the  large  single  groups  in  the  classified  list  compiled  by  the 
freight  claim  division  of  the  American  Railway  Association. 
This  general  figure,  however,  does  not  tell  the  whole  story, 
for  with  grain,  flour  and  other  mill  products,  sugar,  coal 
and  coke,  455^2  per  cent  of  all  claims  are  attributable  to 
defective  equipment  and  the  claims  from  this  cause  on  these 
commodities  account  for  71  per  cent  of  such  claims  for  all 
commodities.  Is  it  not  evident  that  a  proper  inspection  of 
cars  for  these  commodities  before  loading  at  all  stations  large 
enough  to  employ  a  reasonable  portion  of  the  time  of  an 
inspector  would  be  justified?  On  at  least  one  road  the  pay- 
ment of  claims  was  reduced  from  about  three  cents  to  less 
than  one  cent  on  each  dollar  of  freight  revenue  in  a  period 
of  considerably  less  than  one  year  and  one  of  the  factors  in 
this  splendid  result  was  the  development  of  this  very  practice. 
Here,  again,  the  establishment  of  and  adherence  to  a  regu- 
lar cycle  of  general  repairs  would  be  of  great  benefit.  Except 
for  the  damage  caused  by  nails  on  the  interior  of  box  cars, 
leaky  roofs  and  sides  of  box  cars  are  probably  the  most  com- 
mon causes  of  claims  within  this  classification.  The  condi- 
tion of  the  superstructure  when  once  it  gets  bad  is  not  mate- 
rially improved  by  repeated  light  repairs  of  a  patchwork 
nature.  The  condition  is  likely  to  stay  bad  until  the  car  is 
given  a  general  overhauling.  This  class  of  claims  would  be 
materially  reduced  if  even,-  practicable  effort  were  made  to 
overhaul  cars,  say  every  eight  years. 

The  transfer  of  lading  is  another  fruitful  source  of  loss 
and  damage  claims  which  rightly  may  be  attributed  to  de- 
fective equipment.  In  a  terminal  like  Chicago  the  number  of 
these  transfers  runs  into  the  hundreds — at  times  it  might  not 
be  an  exaggeration  to  say  into  thousands — every  month. 
Every  such  transfer  is  a  potential  source  of  claims  against 
which  the  railroads  have  a  poor  defense.  Under  the  rules 
the  receiving  line,  which  generally  makes  the  transfer,  can 
usually  shift  the  responsibility  for  the  cost  to  the  delivering 
line.  I  wonder,  however,  if  tire  fact,  that  when  a  basis  for 
claims  is  once  established  the  payment  may  readily  amount 
to  more  than  the  revenue  from  the  consignment,  is  always 
taken  into  consideration  when  these  transfers  are  made? 

Opportunities  in  the  Department 

Many  conditions  touched  on  and  the  suggestions  made 
are  not  entirely  within  the  jurisdiction  of  car  foremen  or 
officers  of  the  car  department.  However,  most  of  the  big 
improvements  in  economy  of  railway  operation  or  mainte- 
nance  in   the   future  will   undoubtedly  come   from   a  closer 
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co-operation  between  the  various  departments  involved  rather 
tlian  through  the  efforts  of  any  of  these  departments  indi- 
vidually. The  clearer  the  understanding  of  all  factors  in- 
volved by  every  one  concerned,  the  more  likely  we  are  to 
have  the  kind  of  work  required  to  put  the  whole  field  of 
railway  operation  in  which  the  use  and  maintenance  of 
freight  cars  forms  so  large  a  part  on  a  sound  business  as 
well  as  on  a  sound  technical  basis. 

The  business  aspects  of  this  problem  so  far  as  it  affects 
the  car  department  are  suggested  by  the  following  questions 
to  inspectors,  foremen  and  officers  of  the  car  departments: 

To  Inspectors:  Are  you  sure  that  you  are  not  asking  for 
protection  on  defects  whicli  won't  justify  the  cost  of  the 
clerical  work  and  correspondence  involved  in  making  your 
protection  stick?  Are  there  not  many  cases  where  the  road 
that  pays  the  bill  is  better  off  than  the  road  that  avoids  the 
responsibility  ? 

To  Foremen :  Do  you  know  tliat  the  repairs  you  supervise 
are  of  such  a  nature  that  the  expenditure  will  earn  an  ade- 
quate return?  When  you  have  cars  in  for  attention  to  such 
parts  as  draft-gears  or  trucks  are  you  missing  the  opportunity 
to  fix  the  roofs,  floors,  etc.,  so  that  the  car  will  be  able  to 
earn  its  average  of  $6.00  a  day  without  another  trip  on  some 
other  repair  track? 

To  Officers :  Do  you  try  to  develop  sound  business  judg- 
ment in  your  supervisors  with  respect  to  the  control  of  their 
e.xpenditures?  Do  you  encourage  them  to  exercise  tlieir  own 
initiative  to  the  utmost  extent?  Must  they  follow  your  in- 
structions blindly  or  have  you  given  them  the  reasons  for 
those  instructions  so  that  in  applying  them  they  may  exercise 
intelligence  and  good  judgment  ? 


The  most  striking  feature  of  the  construction  is  the  location 
of  the  gasoline  engine,  which  is  placed  at  the  rear  of  tlie 
body  behind  the  driving  wheels.  The  motor,  rated  at  a  nom- 
inal 25  hp.,  is  carried  on  a  sub-frame  suppvorted  at  the  rear 
end  by  a  long  semi-elliptic  spring  attached  to  an  extension  of 
the  main  frame  and  at  the  forward  end,  near  the  center  of 
the  driving  axle,  by  a  pivot  pin  and  horizontal  coil  springs. 

This  unicjue  construction  has  numerous  advantages.  Since 
there  are  no  revolving  parts  in  front  of  the  rear  axle,  a  very 
low-hung  body  can  be  used.  A  considerable  increase  in 
seating  capacity  is  also  obtained  without  lengthening  the 
wheel-base  of  the  car.  Vibration  is  minimized  and  motor 
noises,   smoke,  or  odors  are  kept  away   from  the  tar  body. 

The  total  length  of  the  car  is  25  ft.  2  in.,  while  the  body 
is   15    ft.  6   in.    wide   and   20   ft.  3   in.   long.     The  driving 


Light  Weight  Gasoline  Car  for 
Heavy  Grade  Line 

THE  Hetch-Hetchy  Railroad  is  a  68-niile  line  built  by 
the  City  of  San  Francisco  to  transport  material  for  the 
Hetch-Hetchy  water  supply  project.  The  road  passes 
through  a  rugged  and  sparsely  settled  countr)'  and  is  built 
with  maximum  grades  of  four  per  cent.  The  character  of 
the  traffic  is  well  suited  for  motor  car  operation  and  this 
type  of  equipment  has  been  used  for  several  years. 

A  gasoline-driven  passenger  car,  which  is  of  special 
interest  because  of  the  unique  features  included  in  the  design, 
has   recently   been   delivered   to  the   Hetch-Hetchy   railroad. 


Underframe   and   Trucks   With    Motor   and    Controls 

wheels  are  o3  in.  diameter.  The  four-wheel  leading  truck 
has  18  in.  wheels  and  a  wheel-base  of  36  in.  The  distance 
between  center  of  truck  and  driving  wheels  is  14  ft. 

The  brake  rigging  follows  steam  railroad  practice,  clasp 
brakes  lieing  used  on  the  driving  wheels,  and  single  brake 
shoes  on  the  forward  truck.  The  .steering  wheel  used  on. 
road  vehicles  has  been  replaced  by  a  brake  wheel. 

The  car  seats  30  passengers,  weighs  but  10,400  lbs.  com-- 
plete  and  makes  8  miles  per  gallon  of  gasoline.  It  is  stated! 
that  it  makes  the  12-mile  3.4  per  cent  grade  on  the  Hetch- 
Hetchy  at  a  speed  of  27  miles  per  hour.  This  car  is  prob- 
ably the  lightest  in  proportion  to  its  seating  capacity  that 
has  yet  been  built,  weighing  only  347  lb.  per  passenger.  It 
was  built  by  A.  Meister  Sons  Co.,  Sacramento,  Cal. 


The  Location  of  the  Engine  at  the  Rear  of  the  Body  Is  a  Distinctive  Feature  of  This  Car 


Double  Mandrel  for  Turning 
Crown  Brasses 

IT  is  usually  conceded  the  best  practice  to  machine  crown 
*  brass  driving  box  fits  complete  at  one  setting  on  a  draw- 
cut  shaper.  Where  a  shaper  is  not  available,  however,  crown 
brasses  are  frequently  turned  on  an  engine  lathe,  and  a  spe- 
cial double  tool-post' arrangement  and  mandrel  for  speeding 
up  this  operation  are  illustrated  in  Fig.  1.  Details  of  the 
mandrel  and  driving  yoke  are  given  in  Fig.  2. 

Referring  to  Fig.  1,  it  will  be  noted  that  the  lathe  has 
two  tool-posts  M  and  N,  tool-post  M  having  been  applied 
after  the  lathe  was  purchased.  This  tool-post,  being  attached 
to  the  original  lathe  carriage,  has  power  longitudinal  feed 
the  same  as  tool-post  A^  Power  cross  feed  is  not  necessar>- 
in  turning  crown  brasses  and  is  therefore  not  provided. 

The  double  mandrel  consists  of  a  4-in.  shaft,  to  which  are 
applied  sliding  end  collars  A  and  B  and  center  collar  C, 
which  is  a  shrink  fit  on  the  shaft.  All  three  of  these  collars 
are  forced  to  revolve  with  the  shaft  by  hardened  steel  keys 
in  suitable  keyways.    Three  ^-in.  set  screws  are  provided 


cuts  are  taken  to  see  if  the  brasses  are  correctly  centered  and, 
if  so,  the  set  screws  are  tightened  all  around,  holding  the 
brasses  firmly. 

It  is  obvious  that  the  time  of  turning  crown  brasses  with 
this  double  tool-post  lathe  and  double  mandrel  is  little  over 
one-half  of  what  it  would  be  ordinarily.    It  takes  about  25 


Fig.   1 — Two   Crown   Brasses  Are  Turned   at  the   Same  Time 

in  each  of  the  end  collars  and  six  in  the  center  collar  to  hold 
the  brasses  securely  in  place.  Set  screws  .5  through  the  4-in. 
shaft  provide  adjustment  of  the  brasses  and  assist  in  holding 
them  while  taking  heavy  cuts.  The  ends  of  the  shaft  are 
threaded  to  receive  heavy  hexagon  nuts  D  and  E  and  one 
end  of  the  shaft  beyond  nut  D  is  squared  to  fit  a  double 
driving  yoke,  bolted  to  the  lathe  face  plate,  with  one  end 
showing  at  jF.  Two  brasses  are  placed  in  this  mandrel  in 
diametrically  opposite  positions  and  the  4-in.  nuts  tightened, 
holding  the  brasses  against  the  center  plate  C.    Light  trial 
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Fig.    2 — Details    of    Double    Mandrel    and     Driving    Yoke 

min.  to  turn  a  single  brass,  but  with  this  double  mandrel, 
two  brasses  can  be  turned  in  28  rain.,  or  an  average  of  14 
min.  apiece,  including  the  time  of  set  up  and  taking  a  rough- 
ing and  finishing  cut.  Placing  the  crown  brasses  diametri- 
cally opposite  balances  the  mandrel  and  causes  one  tool  to 
cut  while  the  other  tool  is  idle.  As  a  result,  a  practically 
uniform  torque  is  required  to  turn  the  mandrel;  gear  shock 
and  jar  are  greatly  reduced;  and  a  smoother,  better  job  is 
secured. 


Burning  Out  Staybolts  with  Gas 
Cutting  Torch 

STRIKING  results  in  burning  out  bolts  of  all  kinds 
with  the  oxyacetylene  torch  are  now  being  accomplished, 
and,  on  boiler  work  such  as  shown  in  the  illustration,  the 
cutting  torch  proves  especially  valuable.  In  the  shop  where 
the  photograph  was  taken,  one  operator  specializes  on  this 
work.  In  burning  out  staybolts  he  first  melts  a  hole 
in  the  center  of  the  bolt  a  little  deeper  than  the  thickness 
of  the  boiler  sheet,  then  giving  the  hand  and  torch  a  rotary 
motion  which  completely  cuts  off  the  staybolt  inside  the 
sheet,  leaving  a  conical  end  on  the  cut-off  bolt.  The  shell 
of  the  old  bolt  left  in  the  sheet  can  then  be  carefully  re- 
moved  with   a  hammer   and   chisel   without   damaging   the 
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thread.  In  the  case  of  rivets,  experience  has  shown  it  best 
to  burn  a  good-sized  hole  completely  through  the  rivet, 
then  driving  out  what  is  left  of  the  head  and  shell,  releasing 
the  sheets. 

Results  of  Tests 

In  an  actual  test  the"  operator  referred  to  has 
burned  out  253  rigid  staybolts  in  66  minutes,  or  at  a  rate 
of  almost  four  a  minute.  In  another  case  where  tirebox 
side  sheets  were  to  be  renewed,  1,038  flexible  staybolts  and 
392  rivets  were  burned  out  in  15  hr.  10  min.  by  tliis  one 
operator.  Considerable  skill  is  needed  in  the  manipulation 
of  the  torch,  in  order  not  to  bum  the  tip  or  run  into  the 
sheets  or  mud  ring,  especially  when  burning  out  long  bolts 
or  rivets.  It  is  said  that  frame  bolts  up  to  8  in.  long  can 
be  burned  out  with  a  torch,  the  length  of  bolt  removable  in 
tliis  manner  depending  upon  its  diameter.  The  torch  is 
also  used  to  cut  out  superheater  flues,  a  set  of  43  flues  being 


out    rivets    and    staybolts    by    former   methods   will   quickly 
show  the  advantage  of  the  gas  cutting  torch  for  this  work. 


On  Jobs   Like  This  the  Gas  Cutting   Torch   for   Burning   Out   Rivets 
and   Staybolts   Saves   IVIoney 

cut  out  in  55  min.  by  one  operator,  whereas  it  takes  about 
2^  hr.  with  the  more  common  machine  method.  Other 
operations  economically  jMjrfonned  include  cutting  out  front- 
end  netting  plates,  and  ashpan  sheets.  Flue  sheets  can  be 
scarfed  at  the  rate  of  I21/2  ft.  an  hour. 

Method  of  Renewing  Fireboxes 

The  illustration  shows  a  method  of  renewing  iireboxes  by 
removing  the  back  head,  made  feasible  largely  by  the  devel- 
opment of  gas  cutting  of  staybolts  and  rivets.  The  par- 
ticular advantage  of  this  method  is  that  the  complete  firebox 
can  be  removed  without  taking  the  boiler  from  the  frame, 
or  drilling  the  outside  wrapper  sheet  rivets  and  removing 
the  complete  boiler  back  end,  as  is  sometimes  done.  This 
effects  an  important  saving  in  time  and  labor. 

In  the  case  illustrated-,  the  rivets  and  staybolts  holding  the 
back  head,  together  with  all  other  rivets  and  staybolts  hold- 
ing the  firebox,  were  quickly  and  economically  burned  out 
with  the  gas  cutting  torch.  A  total  of  1,670  rigid  and  flexible 
staybolts  on  this  entire  job  were  burned  out  by  one  man  in 
16  hours.  There  are  278  rivets  in  the  back  head,  270  in 
the  mud  ring  and  93  rivets  in  the  flue  sheet,  making  a  total 
of  641  rivets,  cut  out  in  12  hours,  also  by  one  man.  A 
comparison   of  these   figures  with   the  time   required  to  cut 


Salt  Baths  for  Heat  Treating* 

A  NUMBER  of  different  combinations  of  salts  for  heat 
■**•  treating  are  used  and  recommended  by  various  people, 
but  each  has  some  vital  defect  or  objectionable  quality.  Most 
of  these  combinations  are  eutectic  mixtures  of  metallic 
chlorides,  such  as  calcium  chloride,  barium  chloride,  sodium 
chloride  and  potassium  chloride. 

Calcium  chloride  is  hygroscopic,  must  be  carefully  washed 
off  the  steel,  or  will  cause  corrosion,  and  has  a  tendency  to 
pit.  Calcium  chloride  alone  has  a  melting  point  around  1420 
deg.  F.,  which  is  too  high  for  use. 

Barium  chloride  alone  has  a  melting  point  variously 
stated  from  1580  to  1760  deg.  F.,  which  is  too  high  for  use 
except  for  high  speed  steel.  It  is  claimed  that  barium 
chloride  develops  a  pitting  action  after  it  has  been  in  use  a 
few  days  at  temperatures  around  2012  deg.  F.  and  almost 
immediately  at  temperatures  around  2372  deg.  F.  Some 
authorities  say,  but  this  has  not  been  found  true  by  the 
wTiter,  that  the  addition  of  a  small  amount  of  NaOH  every 
few  days  keeps  down  tliis  pitting  action. 

Sodium  chloride  melts  around  1472  deg.  F.  and  appears 
to  be  rather  inert  as  far  as  corrosive  and  pitting  action  is 
concerned,  except  at  the  surface  in  contact  with  air.  The 
original  impurities,  however,  in  sodium  chloride  such  as 
magnesium  salts,  sulphates,  etc.,  might  be  the  source  of  the 
trouble  which  has  occasionally  been  found  with  fused  sodium 
chloride.  The  melting  point  of  sodium  chloride  is  too  high, 
liowever,  for  it  to  be  used  alone. 

Potassium  chloride  melts  at  around  1438  deg.  F.  and  has 
the  same  objectionable  features  as  sodium  chloride,  and  in 
addition  it  has  greater  volatilization.  Fumes  of  any  of  these 
salts  are  of  course  objectionable  although  those  of  calcium 
chloride  are  the  most  objectionable. 

Sodium  carbonate  melts  at  around  1508  deg.  F.  and  thus 
has  too  high  a  melting  point  to  be  used  alone.  There  is 
some  question  as  to  its  decarburizing  effect  when  used  at  high 
temperatures  on  high  carbon  steel  especially. 

Potassium  carbonate  melts  at  around  1652  deg.  F.  and  is 
open  to  the  same  objections  as  sodium  carbonate. 

Some  eutectic  mixture  of  two  or  more  of  the  above  salts 
will  no  doubt  be  the  best  solution  of  the  problem. 

A  proper  salt  bath  for  the  heat  treating  of  complicated 
parts  of  high  grade  steel  other  than  high  speed  steel  should 
meet  the  following  requirements: 

1.  It  should  have  no  corrosive  or  pitting  actios  upon  the 
steel. 

2.  It  should  have  neither  a  carburizing  nor  decarburi/.ing 
action  on  the  steel. 

3.  It  should  melt  at  some  temperature  below  1020  deg.  F. 

4.  It  should  not  give  off  objectionable  fumes  at  1700 
deg.  F. 

5.  It  should  not  attack  the  cast  iron  or  alloy  pot  used 
for  heating. 

6.  It  should  not  deposit  a  sludge  in  the  bottom  of  the  pot. 

7.  It  should  leave  only  a  thin  film  of  molten  salt  adher- 
ing to  the  piece  of  steel  as  the  piece  is  lowered  into  the 
quenching  bath. 

8.  The  salt  and  oil  mixtures  on  the  steel  after  quenching 
should  be  easily  removable,  by  rubbing  with  waste. 

9.  The  salts  should  be  such  that  no  harm  would  be  done 
if  the  steel  is  tcmjxfred  while  some  of  the  salts  still  remain 
upon  it. 

10.  The  salts  should  be  non-hygroscopic. 

11.  The  salts  should  have  no  rust  promoting  action. 


•  Conclusions  drawn  !r.  a  paper  presented  before  the  New  York  Ch;!pter 
of  the  .\merican  Society  for  Steel  Treating,  by  Sam  Tour,  metallurgist, 
Doehlor    Dic-Castins    Company.    Brooklyn.    X.    Y. 


Schedule  Assists  in  Rapid  Shop  Reorganization 


Output  of  Jackson  Shops  of  the 
Michigan  Central  Quickly  Raised 
Above  Normal  by  Simplified  Shop 
Schedule,  Efficient  Trucking  Sys- 
tem and  Delay  Checking  Department 


Fig.   1 — Typical  Department  Schedule  Board 


WITH  a  normal 
output  of  ap- 
p  r  o  ximately 
18  heavy  and  20  light 
repair  locomotives  a 
month,  the  Michigan 
Central  repair  shops 
at  Jackson,  Mich., 
closed  down  during 
the  first  three  weeks 
of  last  July  as  a  re- 


sult of  the  strike,  and  the  output  dropped  practically  to  zero 
Reopening  the  last  of  the  month,  the  shop  force  was  being 
rapidly  recruited  when  the  so-called  Willard-Jewell  strike 
settlement  occurred  and  many  of  the  striking  shop  men  re- 
turned, swelling  the  total  shop  force  in  the  month  of  October 


in  the  repair  shops 
and  306  in  the  round- 
house. When  the 
strike  was  called  on 
July  1,  only  60  men 
reported  for  work  and 
these  men  were  sent 
to  the  roundhouse  to- 
gether with  the  shop 
foremen  to  keep  as 
many   locomotives    as 
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Fig.  2 — Dates  for  Erecting  Shop  Operations 


Table  I- 


-Employees   and   Output  of  Jackson   Shops, 
1922 


Apkil  to   October, 


April  May  June  July  Aug. 

Shop   force    555  554  569  211  346 

Roundhouse  force    323  311  282  160  229 

Total    employees    878  865  851  371  575 

Heavy   repair   locomotives.  .  15           18  15  0  6 

Light   repair  locomotives.  .  .  23           20  19  8  20 

Locos,   turned   in   24   hrs. .  .  64.2       54.7  51.9  60.2  64.6 


Sept. 
641 
225 
866 

5 
41 
65.1 


Oct. 

783 

288 

1,071 

25 

20 

70 


to  almost  25  per  cent  above  normal.  During  August  and 
September  the  shop  organization  was  gradually  rebuilt  and 
the  output  increased  until,  in  October,  all  departments  were 
well  balanced  and  functioning  smoothly,  so  that  25  locomo- 
tives were  given  heavy  repairs  and  20  light  repairs.  This 
output  represented  an  even  greater  increase  over  pre-strike 


possible  in  service.  I'he  output  of  hea\'}'  repair  Idcomotives 
was  slow  in  picking  up  during  August  and  September,  as 
shown  in  the  table,  owing  to  the  concentration  of  work  on 
light  repairs;  but  by  October,  the  shop  output  had  increased 
fully  25  per  cent  and  the  roundhouse  23  per  cent. 

Salient  Features  of  Shop  Organization 

Credit  for  the  rapid  reorganization  of  Jackson  shops  is 
doubtless  due  first  of  all  to  the  character  and  ability  of  the 
supervisory  officers  and  shop  foremen  who  remained  loyal  to 
the  railroad  in  the  emergency.  They  formed  the  foundation 
on  which  the  new  organization  was  built.  Unquestionably, 
the  factor  of  second  importance,  and  the  one  forming  the 
basis  of  this  article,  is  the  simple  and  effective  shop  schedule 
or  routing  system,  by  means  of  which  shop  operations  axe 
controlled.  Next  in  importance  is  the  efficient  power- 
trucking  system,  directed  by  the  schedule  foreman,  and 
designed  to  secure  material  and  parts  from  the  store- 
house  or   stripping   gang,    keep   them   moving   through   the 
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Fig.   3 — Reproduction    of   Upper   Section    of  T'/a-ft.    by   21 -ft.    Master   Schedule 


months  than  the  proportionate  increase  in  men  employed. 
It  was  a  striking  achievement  considering  that  new  men  were 
trained,  old  men  relocated,  departments  built  up  and  the 
entire  shop  put  on  a  production  basis  in  three  months. 

In  view  of  the  results  obtained,  a  brief  analysis  of  the 
shop  force  and  output  by  months,  as  shown  in  Table  I,  will 
be  of  interest.  The  total  number  of  employees  at  Jackson 
previous  to  the  strike  was  about  862,  of  whom  556  worked 


various  shop  departments,  and  truck  them  to  the  erecting 
shop  for  assembly  as  soon  as  they  are  finished.  Mention 
should  also  be  made  of  the  special  shop  efficiency  department 
consisting  of  the  assistant  shop  supervisor  and  five  special- 
ists who  devote  practically  all  their  time  to  tracing  and 
removing  the  causes  of  delay  as  indicated  by  red  marks  on 
the  schedule  board.  This  department  has  developed  many 
improved  methods,  jigs  and  fixtures  which  tend  to  speed  up 


44 


January,  1923 


RAILWAY     MECHANICAL    ENGINEER 


45 


the  schedule  and  increase  the  general  efficiency  of  the  shop 
as  a  whole. 

Simplified  Shop   Schedule  System 

The  schedule  system  employed  at  Jackson  shops  is  un- 
usually simple,  being  carried  out  with  as  few  printed  forms 
as  possible.  Its  success  is  largely  due  to  the  fact  that  every- 
one  believes  in   it   and   works   for   it,   from  \V.    H.   Flynn, 


intcndent  and  foremen  meet  in  the  foremen's  room  to  sched- 
ule engines  for  the  following  month,  and  another  meeting  is 
held  on  the  tenth  of  the  month  to  make  necessary  schedule 
revisions.  From  work  reports  and  inspectors'  reports  the 
condition  of  each  locomotive  is  known,  and  a  reasonably 
accurate  estimate  can  be  made  of  the  time  needed  for  each 
repair  operation.  Dates  are  accordingly  chalked  on  the 
master  schedule  board.     All  the  foremen  are  present,  and  if 
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-Headings  of   Important   Department  Schedule   Boards,  Similar   in   Size   and    Lay-Out  to  the    Board   Shown    in    Fig.   1 


superintendent  of  motive  power;  F.  P.  Neesley,  division 
master  mechanic,  and  C.  W.  Adams,  shop  superintendent, 
down  to  the  }'Oungest  shop  foreman. 

In  brief,  the  master  schedule  consists  of  an  immense  board, 
7^  ft.  high  by  21  ft.  long,  taking  up  the  entire  front  wall 
of  the  room  in  which  the  foremen  meet  frequently  to  discuss 
the  progress  of  the  work.     This  board  is  ruled  in  squares, 


they  feel  that  any  of  the  dates  cannot  be  met,  the  matter  is 
thrashed  out  then  and  there.  It  is  the  intention,  however, 
to  set  the  schedule  slightly  ahead  of  what  can  be  accom- 
plished, and  continually  shorten  the  schedule  as  better  shop 
methods  are  developed. 

The  foreman  of  each  important  department  has  a  printed 
form  covering  the  work  of  his  department  to  be  filled  out  in 
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Board,  Taking   Up  the   Entire  Front  Wall  of  the  Foremen's   Room  at  Jackson  Shops 


and  provided  with  a  heading,  as  illustrated  in  Fig.  3.  Hori- 
zontal columns  A  indicate  the  dates  on  which  various  opera- 
tions are  due,  columns  B  showing  the  dates  on  which  these 
operations  are  actually  completed.  In  case  of  delay,  these 
dates  are  marked  with  red  chalk,  indicated  in  the  illustra- 
tion by  numbers  enclosed  in  circles.  Obviously,  a  red  date 
is  a  signal  for  investigation  and  action  by  all  concerned, 
.^bout  the  twenty-second  of  each  month,  the  shop  super- 


accordance  with  the  master  schedule  and  carried  by  him  for 
reference.  This  form  is  also  duplicated  in  chalk  on  a  de- 
partment board,  located  in  a  conspicuous  position  for  the 
information  of  the  workmen.  Fig.  1  shows  such  a  board  in 
tlie  pipe  shop  and  Fig.  4,  the  headings  of  schedule  boards 
located  in  other  important  departments. 

Dates  for  the  completion  of  erecting  shop  work  on  each 
locomotive  are  chalked  on  an  8-in.  by  9-in.  piece  of  sheet 
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iron,  painted,  lettered  and  attached  to  the  cylinder,  as  shown 
in  Fig.  2.  Dales  when  material  should  be  received  from  the 
machine  shop  and  when  it  should  be  applied  to  the  locomo- 
tive are  shown.  Erecting  shop  men  are  thus  enabled  to  tell 
exactly  when  different  operations  are  due  without  consulting 
the  foreman.  The  only  other  forms  in  connection  with  this 
simplified  schedule  system  are  two  small  ones  used  to  report 
dela\'s  to  the  foremen,  and  causes  of  delay  to  the  shop  super- 
intendent. There  are,  however,  two  additional  small  shop 
forms,  one  being  a  work  order  slip  form  for  outside  work 
and  small  material  not  mentioned  on  the  schedule,  and  the 
other  consisting  essentially  of  a  form  issued  by  the  schedule 
foreman  for  the  movement  of  material. 

Work  Order  Slips  Effectively  Used 

The  work  order  slip  (Fig.  5)  is  of  sufficient  importance 
to  be  described  in  some  detail.  In  general,  it  is  made  out 
in  triplicate  by  a  foreman  who  needs  work  done  in  another 
department.  The  original  white  slip  goes  to  the  department 
which  will  do  the  work;  the  second  blue  slip  goes  to  the 
routing  office  which  looks  up  pattern  numbers  and  gets  the 
rough  material  from  the  storehouse  or  casting  platform;  the 
third  yellow  slip  is  retained  by  the  issuing  foreman  for  ref- 
erence. When  the  work  is  completed,  the  time  is  entered  on 
the  original  slip;  it  is  signed  by  the  foreman  and  returned 
to  the  routing  office  which  arranges  for  the  finished  material 
to  be  trucked  to  the  proper  department.  The  work  order 
slip  also  serves  as  a  record  of  time  spent  on  individual  jobs 
and  is  used  in  computing  costs. 

A  typical  work  order  slip,  made  out  for  20  hexagon  head 
frame  bolts,  is  illustrated  in  Fig.  5.  It  is  issued  by  an 
erecting  shop  foreman  against  the  blacksmith  department 
which,  if  the  bolts  are  not  in  stock,  makes  them  on  a  forg- 
ing machine.  As  soon  as  the  bolts  have  been  forged,  the 
blacksmith  foreman  fills  in  the  time  on  the  work  order  slip 
and  returns  it  to  the  schedule  office.  The  schedule,  or  rout- 
ing foreman,  then  knows  that  the  bolts  are  made  and  fills 
in  form  234  (Fig.  6),  giving  it  to  one  of  the  truckers,  who 
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them  waiting  to  be  done  and  advantage  is  taken  of  this  trait 
of  human  nature  by  means  of  the  work  order  board.  It  is 
used  not  only  at  the  forging  machine,  illustrated,  but  at 
every  important  machine  and  job  throughout  the  shop. 
Workmen  naturally  try  to  get  the  slips  onto  the  O.K.  hook 
as  fast  as  possible.  Moreover,  foremen  can  walk  through 
their  departments  and  tell  at  a  glance  which  machines  have 
a  lot  of  work  ahead  and  which  will  soon  be  caught  up. 

Dates  on  the  master  and  department  schedule  boards  are 
made  with  yellow  chalk,  the  date  when  the  work  is  actually 
completed  being  put  on  with  blue  chalk,  except  in  the  case  of 
delays,  when  red  is  used.  Delays  are,  therefore,  indicated 
on  the  master  department  schedule  boards  by  red  dates  which 


Fig.    5 — Typical    Work    Order    Slip    Made    Out    Against    the    Black- 
smith    Department 

trucks  the  bolts  to  the  machine  department  for  turning,  and 
subsequently  to  the  erecting  shop  foreman  who  issued  the 
original  order. 

Special  attention  is  called  to  the  work  order  board  (Fig.  7) 
attached  to  the  forging  machine  water  pipe,  as  illustrated. 
One  half  of  the  board  is  painted  black  and  marked  "Work 
Order,"  the  other  half  being  painted  red  and  marked.  "O.K." 
Two  hooks  are  provided  at  the  bottom,  and  when  a  w'ork 
order  slip  is  received  at  the  forging  machine,  it  is  hung  on 
the  black  hook  at  the  left.  \\'hen  the  work  is  completed, 
the  slip  is  transferred  to  the  red  "O.K."  hook  at  the  right. 
Most  people  hate  to  see  a  lot  of  work  piled  up  ahead  of 
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Fig.  6— Brief  Form    Indicating   That   Work   Is   Done   (Essentially   An 
Order    for   the    Movement    of    Material) 

are  conspicuous  and  attract  attention.  In  order  to  avoid 
questioning  and  possible  censure,  there  is  a  definite  effort  on 
the  part  of  both  foremen  and  men  to  have  as  few  red  dates 
as  possible  appear  on  the  boards. 

In  addition  to  the  monthly  schedule  meeting,  the  foremen 
meet  every  ^londa}',  Wednesday  and  Friday  after  working 
hours  to  check  up  the  progress  of  the  work,  settle  any  ques- 
tions which  may  arise,  and  discuss  any  suggestions  for  im- 
proved shop  operation.  Minutes  of  these  meetings  are  taken 
in  shorthand  and  later  distributed  to  the  various  foremen 
who  thus  have  a  permanent  reminder  of  the  points  discussed. 
These  meetings  prove  extremely  effective  in  ironing  out  any 
differences  which  may  arise  between  the  respective  foremen, 
enabling  them  to  work  as  a  unit  for  the  general  betterment 
of  the  shops. 

Schedule  Foreman  Has  Charge  of  Routing  System, 

Trucking  and  Shipping  to  Outside  Points 

Shop  schedules  can  never  be  a  success  unless  run  by  men 
of  extensive  practical  shop  experience.  Obviously,  if  a  clerk 
is  employed  simply  to  go  through  the  motions  of  filling  out 
forms  in  the  office,  the  results  will  be  negligible  as  far  as 
increasing  shop  output  is  concerned.  As  previously  inti- 
mated, the  importance  of  the  schedule  is  appreciated  at  Jack- 
son and  a  real  job  has  been  created  for  the  schedule  foreman 
who  has  general  charge  of  the  routing  system,  work  order 
slips,  trucking  material,  and  shipping  to  outside  points. 
This  schedule  foreman  is  relieved  of  minor  details  by  an 
assistant  who  checks  the  progress  of  the  work  each  morning 
and  afternoon.  A  clerk  is  also  provided  in  the  routing  office 
to  take  care  of  all  work  order  slips  and  shop  orders. 

The  importance  of  the  prompt  movement  of  material  and 
its  relation  to.  the  shop  schedule  is  recognized  by  giving  the 
schedule  foreman  three  Ford  gasoline  tractors  and  three 
Mercury  storage  battery  tractors  together  with  10  laborers 
for  operating  the  trucks  and  handling  material.  The  schedule 
foreman,    knowing   when    the   work    on   various   locomotive 
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parts  is  completed,  is  in  the  best  position  to  see  that  this 
material  is  moved  promptly.  As  fast  as  one  operation  is 
completed  on  a  part  it  is  moved  along  to  the  next  machine. 

The  schedule  foreman  also  has  direct  charge  of  ordering 
and  shipping  all  material  to  outside  points,  which  work  bulks 
large  in  the  Jackson  shop  operations.  While  the  erecting 
shop  is  of  the  longitudinal  type  and  more  or  less  difficulty 
is  experienced  in  transporting  material  through  it  on  that 
account,  an  effective  trailer  and  tractor  system  has  been  de- 
veloped which  not  only  speeds  the  movement  of  material 
through  the  shops  but  saves  a  great  amount  of  hard  manual 
labor,  formerly  required  when  trucking  by  hand.  The  trailer 
system  has  another  advantage  in  that  material  can  be  loaded 
on  the  trailers  and  then  moved,  a  considerable  number  of 


Fig.  7 — Men    Like   to   Get   Work   Order   Slips   on   the   "O. 
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units  at  a  time,  without 
pelled  to  wait  for  one. 

The  importance  of  the  schedule  foreman  in  the  scheme  of 
shop  operation  described  is  evident  and  it  seems  logical  that 
the  man  who  has  charge  of  the  progress  of  both  schedule  and 
outside  work  should  also  have  charge  of  getting  the  material, 
moving  it  from  point  to  point  about  the  shop  and  shipping 
it  to  outside  points  when  completed. 

Unusually  Heavy  Repair  Work  at  Jackson 

A  close  examination  of  the  master  schedule,  illustrated  in 
Fig.  3 ,  will  show  that  the  first  three  locomotives  were  allowed 
18,  16  and  14  days  in  the  shop,  the  time  actually  taken  being 
23,  18  and  17  days  respectively.  While  these  shopping 
periods  may  appear  unduly  long,  it  should  be  noted  that  in 
each  case  the  locomotive  was  given  unusually  heavy-  repairs 
involving  jacket  and  lagging  removal  and  firebox  repairs. 
Probably  there  are  shops  no  larger  than  those  at  Jackson, 
which  turn  out  more  than  25  heavy  repairs  a  month,  but  in 
fairness  it  should  be  pointed  out  that  locomotives  sent  to 
Jackson  shops  are  given  unusually  heavy  repairs  and  in  fact 
many  locomotives,  credited  only  with  light  repairs,  receive 
practically  heavy  classified  repairs  owing  to  the  rigid  Mich- 
igan Central  ruling  on  mileage.  (Unless  a  locomotive  has 
made  a  specified  mileage,  it  cannot  be  given  general  repairs.) 
The  proximity  to  the  roundhouse  and  consequent  large  num- 
ber of  light  repair  locomotives  also  tends  to  disrupt  the  shop 
organization  for  hea\'y  repair  schedule  w^ork.  In  fact,  pref- 
erence is  given  to  light  repair  or  roundhouse  work  whenever 
it  conflicts  with  the  schedule  work. 


Shop  Efficiency  Department 

Railroad  shops,  unfortunately,  are  not  like  the  "one  horse 
shay,"  with  each  department  as  strong  as  the  other.  In 
consequence  a  close  obser\-ation  of  the  master  scliedule  board 
will  usually  show  weaknesses  in  certain  departments.  Ob- 
viously, it  is  the  duty  of  the  shop  superintendent  to  take  the 
necessary  steps  to  strengthen  weak  departments,  but  one  man 
cannot  attend  to  all  the  details  of  this  work  w'hich  is  handled 
at  Jackson  shops  by  a  special  efficiency  gang,  under  the  direc- 
tion of  the  assistant  shop  supervisor.  The  gang  consists  of 
two  machinists,  two  boilermakers  and  one  blacksmith,  all  ex- 
pert workmen  experienced  in  their  respective  lines. 

A  series  of  red  marks  in  the  same  department,  as  shown 
on  the  schedule  board,  always  indicates  some  trouble  which 
niav  be  caused  by  inefficient  machines  or  methods.  In 
either  case  some  slight  change  will  often  remedy  matters  and 
allow  this  department  to  get  its  work  done  on  time  and 
eliminate  the  red  marks.  As  a  rule,  when  one  department 
has  been  brought  up  to  the  mark  in  this  way,  some  other 
department  proves  to  be  the  limiting  factor  and  so  it  goes. 
As  a  result  of  the  work  of  the  efficiency  department,  a  con- 
tinual improvement  in  shop  methods  and  output  is  obtained. 

Among  the  devices  which  have  been  developed  compara- 
tively recently  may  be  mentioned  a  double  crown  brass  turn- 
ing jig,  a  power-operated  device  for  pulling  in  cylinder  bush- 
ings, a  jig  for  milling  throttle  lever  quadrants,  a  motion  work 
bushing  press,  several  effective  brass  room  tools,  a  set  of  guide 
liner  dies,  etc. 

Experimental  Room 

Another  unusual  feature  at  Jackson  shops  is  an  experi- 
mental room  in  which  is  segregated  all  the  tool  work  done 
for  the  efficiency  department.  This  experimental  room  is  en- 
tirely separate  from  the  main  toolroom,  being  equipped  with 
an  18-in.  lathe,  an  upright  drill,  a  24-in.  shaper  and  a 
grinder.  All  new  jigs  and  fixtures,  or  devices  intended  to 
facilitate  the  shop  work  are  made  in  this  experimental  room, 
which  is  allowed  to  be  used  for  nothing  else.  It  is  well 
known  that  where  work  of  this  kind  is  carried  on  in  the  or- 
dinan,'  toolroom  it  becomes  sidetracked  whenever  a  rush  job 
comes  in,  and  the  result  is  a  delay  in  the  development  of  new- 
tools  if  the  work  is  not  stopped  altogether. 

In  view  of  the  results  accomplished,  it  may  safely  be  said 
that  the  shop  schedule,  as  installed  at  Jackson  shops,  has 
justified  its  existence.  It  amply  fulfils  the  expectations  of 
those  who  for  years  have,  advocated  this  method  of  controlling 
railroad  repair  shop  operations. 
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Powerful  Valve-Setting  Rolls 

'T'HE  work  of  setting  valves  on  modem  heavy  locomotives 
■*■  can  be  greatly  facilitated  or  retarded,  depending  upon 
tlie  method  employed  for  rolling  the  main  wheels.  Many 
typgs  of  hand-,  pneumatic-  and  electric  power-driven  rolls  are 
used,  but  in  the  majority  of  cases  these  are  not  entirely  satis- 
factory. They  frequently  lack  sufficient  power,  provide  too 
jerky  motion,  or  are  difficult  to  set  up.  To  overcome  these 
difficulties  a  new  electric  power-driven  unit,  arranged  to 
drive  the  rolls  through  a  powerful  universal  joint,  has  been 
developed  at  the  Jackson  shops  of  the  Michigan  Central,  as 
illustrated  in  Fig.  1.  A  plan  and  elevation  of  this  device, 
together  with  construction  details  are  shown  in  Fig.  2. 

The  principal  advantage  of  this  device  is  that  sufficient 
power  can  be  instantly  obtained  by  means  of  the  convenient 
controller  handle,  to  revolve  the  main  wheels  in  either  direc- 
tion one  complete  revolution  in  30  seconds.  Moreover,  the 
controller  handle  provides  easy  and  accurate  control  of  the 
motor,  enabling  fine  adjustments  of  driving  wheel  position 
to  be  obtained.  It  is  said  that  adjustments  less  than  1/64 
in.  of  the  driving  wheel  circumference  can  be  obtained,  thus 
saving  a  large  amount  of  time  formerly  spent  reversing  the 
wheels  whenever  they  went  beyond  the  mark.  Other  advan- 
tages are  the  ease  of  set-up  and  the  fact  that  the  compact 
power  unit  is  mounted  on  a  truck,  readily  movable  about  the 
shop.  One  man  can  easily  apply  the  rolls  beneath  the  wheels, 
move  the  truck  into  position,  connect  the  universal  coupling 
and  be  ready  to  turn  the  wheels  inside  of  IS  min.,  depend- 
ing somewhat  on  how  far  it  has  been  necessary  to  go  for  the 
truck. 

Referring  to  Fig.  2,  it  will  be  noted  that  power  is  supplied 


from  a  5-hp.  motor,  operating  at  810  r.  p.  m.  and  transmitting 
power  through  suitable  reduction  gears,  a  1-in.  single 
lead  worm  with  31  tooth  gear,  to  the  universal  joint  and  roll- 
shaft.     All  gearing  is  carefuly  protected  and  the  controller 


Fig.   1 — Compact  and   Readily   Portable   Unit   for   Rolling    Main 
Wheels    in    Valve    Setting 

box  so  located  that  the  handle  is  within  easy  reach  of  the 
valve  setter.  The  truck  wheels  are  made  small  and  the 
entire  power  unit  built  as  low  as  possible  so  tliat  the  drive 
shaft  on  tlie  truck  will  be  only  slightly  higher  than  the 
rollshaft.  The  universal  joint,  therefore,  operates  efficiently 
at  a  very  slight  angle.     The  truck  could  be  handled  more 


Fig.  2— Plan,  Elevation  and  Details  of  Powerful  Valve-Setting   Rolls   Developed  at  the  Michigan    Central  Shops,  Jackson,  Mich. 
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easily  about  the  shop  with  larger  wheels,  but  experience 
showed  that  it  was  necessary  to  have  the  entire  power  unit 
as  low  as  possible. 

The  rugged  design  of  the  universal  joint  is  evident  from 
the  illustration.  Another  point  worthy  of  attention  is  the 
comj)arativelv  large  rolls  in  contact  with  the  driving  wheels. 
These  rolls  are  7^4  i"'  '"  diameter  and  provide  a  larger  arc 


of  contact  with  the  driving  wheel  tire  than  would  be  ob- 
tained with  smaller  rolls.  It  is  stated  that  these  rolls  will 
turn  the  driving  wheels  without  removing  any  of  the  weight 
on  the  driving  boxes.  The  entire  arrangement  of  power 
unit  and  rolls  is  the  result  of  considerable  experiment  at 
Jackson,  and  the  final  design  as  illustrated  seems  to  be  en- 
tirely satisfactory. 


Principles  of  Oxyacetylene  Fusion  Welding 

Part  9 — Welding   Low  Carbon   Steel 

By  Alfred  S.   Kinsey* 


LOW  carbon  steel  is  the  easiest  of  all  metals  to  weld 
except  wrought  iron,  which  is  due  to  the  fact  that  it  is 
'  almost  free  of  chemical  impurities  such  as  carbon, 
silicon,  manganese,  phosphorus  and  sulphur.  The  nearer  the 
steel   approaches  pure  iron   the  easier  and  better   it  can  be 


Worn    Couplers    Reclaimed    by    Oxyacetylene    Welding 

welded.  That  is,  it  is  less  liable  to  be  oxidized  with  a  small 
percentage  of  chemical  ingredients. 

Step  I.- — Use  a  flash  joint  for  very  thin  steel.  In  the 
welding  of  thin  steel  the  edges  should  be  bent  up  about 
1/16  in.,  thus  forming  what  tinsmiths  call  a  flash  joint.  The 
edges  then  should  be  laid  closely  together,  making  a  butt 
joint,  and  their  upright  edges  melted  down  flat.  This  takes 
the  place  of  welding  rod  and  prevents  the  weld  from  being 
thinner  than  the  rest  of  the  metal.  No  flux  is  needed.  The 
thinnest  sheet  steel  may  be  welded  this  way  with  the  oxy- 
acetylene torch. 

Step  2. — Use  a  butt  joint  for  sheet  steel.  For  1/16-in.  to 
14 -in.  sheet  steel,  all  that  is  necessary  is  to  place  the  edges 
together  and  weld  them.  No  flash  or  rod  is  necessary,  unless 
there  should  be  a  liberal  collapse  of  the  metal  at  the  weld. 
Then  a  J-^-in.  pure  iron  rod  should  be  melted  down  into  the 
joint. 

Step  3. — Use  a  single  vee  joint  for  light  steel  plate.  For 
steel  from  about  ji  in.  to  %  in.  thick  the  edges  to  be  welded 
should  be  beveled  at  an  angle  of  45  deg.  each,  or  a  total  of 
about  90  deg.  between  the  edges  to  be  welded.  The  bevel 
should  end  with  a  sharp  edge  at  the  botton.  The  vee  formed 
by  the  two  bevels  is  necessary  in  order  that  the  metal  may  be 

•Professor  of  shop  practice,  Stevens  Institute  of  Technology;  advisory 
service  engineer,   Air   Reduction   Company. 


melted  from  the  bottom  upward.  If  no  vee  was  used  the 
flame  could  not  penetrate  through  the  metal  to  the  bottom 
without  burning  the  surface  metal  which  was  melted  first. 

Do  not  place  the  edges  closely  together.  Separate  them 
from  1/16  in.  to  %  in.  so  that  the  flames  may  lick  the  metal 
under  the  joint,  and  also  so  that  any  slag  may  flow  down 
through  and  out  of  the  joint.  The  strongest  w'elds  of  this 
type  are  made  by  leaving  the  joint  open  and  then  tacking  a 
butt  plate  under  the  joint  about  %  in.  away  from  the  metal. 
This  allows  the  slag  and  some  of  the  clean  metal  to  flow 
through  the  joint,  and  thus  insure  that  the  whole  vee  is 
filled  with  clean,  strong  metal.  Of  course  the  butt  plate  is 
removed  after  the  weld  is  cold. 

Step  4.— Steel  should  be  double-veed  for  thick  ivelds.  Steel 
over  an  inch  thick  should  have  its  ends  veed  from  the  top 
surface  down  to  the  middle  and  from  the  bottom  surface  up 
to  the  middle  of  the  metal.  This  will  make  double  vee, 
both  of  which  can  be  filled  with  welding  rod.  On  steel  of 
ordinary  thicknesses  this  may  be  quickly  accomplished,  but 
in  the  heavier  sections,  like  the  frame  of  a  locomotive,  for 
example,  which  might  be  5  in.  thick  by  7  in.  high,  the  weld- 
ing should  be  done  as  fast  as  jxissible,  and  in  order  to  do  so 
both  vees  should  be  welded  at  the  same  time.  That  is,  two 
welders  should  work  at  the  job  at  a  time,  one  in  each  vee, 
and  it  has  been  found  that  the  most  satisfactory  way  is  to 
use  three  welders  on  that  size  job,  one  of  the  two  welders 
being  relieved  about  every  15  minutes  by  the  third  man. 

Step  5. — Sted  should  be  heated  slowly  to  a  red  heat.  In 
welding   steel    it   might   be   assumed   that  because   the  oxy- 


Welding    Tension    Member    of    Truck    Side    Frame 

acetylene  flame  has  a  temperature  of  about  6,300  deg.  F.,  it 
should  be  used  to  heat  up  the  ends  to  be  welded  as  fast  as 
possible.  This  would  not  be  good  metallurgy.  No  matter 
what  is  to  be  done  to  the  steel,  if  it  is  heated  to  a  bright  red 
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the  heating  should  be  done  slowly  until  the  metal  has  reached 
a  bright  red  color,  which  corresponds  to  a  temperature  of 
about"  1,200  to  1,400  deg.  F.,  when  the  heating  may  proceed 
as  rapidly  as  desired.  The  reason  for  this  is  that  the  flat- 
sided  grains  of  steel  are  composed  of  crystals  which  are 
interlocked  when  the  metal  is  cold,  and  which  must  be  sepa- 
rated by  expansion  as  the  metal  is  heated.  Slow  heating 
allows  the  cr}-stals  to  unlock  without  deforming  them,  and 
once  they  are  separated  rapid  heating  can  do  no  harm.  Then 
when  the  metal  cools  down  the  grains  will  fit  flat  side  to 
flat  side  and  the  untorn  crystals  will  reassemble  as  originally 
arranged,  and  the  shrinkage  of  the  metal  will  take  place 
without  tlie  development  of  any  of  the  shrinkage  cracks 
sometimes  found  in  a  weld. 

Step  6. — Steel  welds  should  be  thmoughly  fused.  Before 
attempting  to  melt  the  welding  rod  into  the  vee  of  a  weld, 
the  welder  should  be  sure  that  the  metal  of  the  ends  to  be 
welded,  called  the  base  metal,  is  flowing.  By  that  time  the 
welding  rod  should  have  been  slowly  heated  to  the  melting 
point.  Then  the  two  molten  masses  will  run  together  and 
fuse  satisfactorily.  That  is,  when  the  whole  molten  mass  is 
of  uniform  temperature,  there  will  be  an  equal  opportunit)' 
for  all  of  the  grains  of  the  metal  to  come  in  contact  with 
one  another,  they  will  fit  snugly  and  there  will  be  no  un- 
equal rates  of  cooling  to  form  shrinkage  cracks. 

In  welding  thick  steel  it  is  common  practice  for  the  welder 
to  use  two  %-in.  rods  side  by  side  rather  than  one  thicker 
one  which  would  be  harder  to  melt. 

Step  /.• — Steel  welds  shoidd  be  hammer  refined.  It  should 
be  remembered  that  when  a  steel  forging  or  a  piece  of  rolled 
steel  bar  is  welded  by  fusion  the  metal  is  melted  in  the  vee 
and  then  allowed  to  become  cold  and  solid.  The  metal  there- 
fore has  been  changed  from  a  fine-grained  forging  to  a  coarse- 
grained casting,  and  thereby  it  has  lost  from  10  to  25  per  cent 
of  its  tensile  strength.  This  can  be  mostly  overcome  by  ham- 
mering the  weld  after  the  metal  has  cooled  from  the  liquid 
condition  to  a  bright  red  color. 

The  reason  why  the  steel  in  the  cast  condition  is  weaker 
than  when  it  is  in  the  hammered  or  rolled  state,  is  that  when 
it  is  allowed  to  cool  from  the  liquid  condition  to  the  solid 


Broken    Locomotive    Frame    Before   and    After   Welding 

the  grains  do  not  shrink  to  their  former  size,  nor  do  they  go 
back  so  closely  together.  The  grains  of  steel  are  flat-sided, 
and  the  strength  of  the  metal  depends  largely  on  these  -sides 
tieing  brought  in  close  contact  so  that  the  law  of  attraction 
which  holds  them  together  will  not  be  interfered  with.  In 
addition  to  this,  each  grain  is  composed  of  crystals  which 
arrange  themselves  somewhat  like  a  fern  leaf,  each  group 
fitting   into  the  next   one   so   that   they  are   uniformly  dis- 


tributed and  closely  in  touch.  Xow  when  heat  is  applied  to 
a  piece  of  steel  its  crystals  gradually  unlock  and  separate, 
which  causes  the  grains  to  enlarge  and  pull  away  from  the 
adjoining  grains,  thus  enlarging  the  whole  piece  of  metal. 
This  is  called  the  expansion  of  steel,  and  amounts  usually 
to  about  3/16  in.  per  foot  of  length. 

If  the  steel  is  heated  to  the  liquid  state,  the  attractive 
power  between  the  grains  will  be  almost  all  gone  and  the  air 
may  get  into  the  metal  and  form  a  thin  scale  of  oxide  be- 
tween the  grains.  Then  when  the  metal  cools  to  the  solid 
condition  the  attractive  power  is  reduced  because  of  the  poor 
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contact  of  the  grains,  and  in  addition  to  this  the  crystals  do 
not  go  all  the  way  back  to  their  original  position  of  inter- 
locking.    The  whole  piece  of  steel  therefore  is  weakened. 

Now  if  after  a  weld  of  steel  is  made  the  metal  is  allowed 
to  cool  to  a  bright  red  and  is  then  hammered  well  with  a 
regular  blacksmith  or  machinist  hammer,  the  oxides  will  be 
forced  from  between  the  grains,  the  grains  will  lie  in  closer 
contact,  and  the  jar  from  the  hammer  blows  will  cause  the 
cr}-stals  to  go  back  almost  to  their  original  position,  thus 
making  the  grains  smaller.  This  is  called  hammer  refining 
steel,  and  it  similates  the  condition  under  which  the  steel 
forging  or  rolled  bar  steel  was  made  before  it  was  welded. 
It  is  well  known  that  the  finer  the  grains  of  steel  the  stronger 
will  be  the  metal.  For  example,  if  a  piece  of  soft  tool  steel 
is  heated  to  a  bright  red  and  then  immersed  quickly  in  cold 
water  its  grains  will  be  refined  to  about  half  their  former 
size,  and  the  tensile  strength  of  the  steel  will  have  increased 
about  25  per  cent.  But  of  course  as  the  low  carbon  steel  weld 
cannot  be  heat  treated  tliis  way,  its  grains  must  be  hammer 
refined.  It  is  to  be  remembered  that  only  a  few  metals  will 
stand  hammer  refining.  Cast  iron  will  not  take  any  hammer- 
ing at  all. 

^Step  8. — Steel  welds  shoidd  be  reheated.  .A.fter  the  com- 
pletion of  a  good  size  weld  of  steel  it  should  be  reheated  to  a 
dark  red  color,  about  1,000  deg.  F.,  until  thoroughly  heat- 
soaked,  then  covered  with  sheet  asbestos  to  insulate  it  from 
the  air,  and  allowed  to  cool  slowly.  This  will  bring  all  of  the 
grains  of  the  steel  to  an  equal  temperature  and  thereby  re- 
lieve any  unequal  strains  between  the  grains  which  might 
have  been  caused  by  the  weld  cooling  at  unequal  rates.  Once 
the  piece  of  steel  is  uniformly  heated  and  the  strains  equal- 
ized the  good  results  can  be  retained  only  by  unheating  the 
whole  job  at  a  slow,  constant  rate.  In  ordinary  work  this 
can  be  satisfactorily  accomplished  by  covering  with  asbestos. 
It  is  true  that  but  very  little  of  this  reheating  has  been  prac- 
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ticed  so  far,  hul  it  is  also  true  that  some  welds  have  de- 
veloped cracks  when  cold  which  the  welder  could  not  ex- 
plain. The  reheating  of  a  big  steel  weld  may  be  eco- 
nomically done  by  the  use  of  a  big  burner  using  kerosene  or 
fuel  oil  or  some  cheap  gas. 

Step  p. — Steel  welds  should  be  annealed.  This  may  be 
accomplished  by  heating  the  whole  job  to  a  bright  red  color, 
about  1,400  deg.  F.,  and  allowing  it  to  unheat  very  slowly 
while  in  a  charcoal  pack.  It  will  be  noticed  that  this  is  an 
ojieration  for  the  annealing  or  softening  of  thi  weld  which 
is  quite  different  from  relieving  unequal  granular  strains. 
To  anneal  a  piece  of  steel  means  to  change  the  nature  of  its 
carbon.  When  a  weld  is  being  made  and  the  metal  is 
changed  from  the  solid  to  the  liquid  state  all  of  the  carbon 
in  the  steel  takes  the  form  of  cementite  carbon.  Then  if 
the  liquid  metal  is  allowed  to  change  back  slowly  to  the 
solid  condition  the  cementite  carbon  transforms  to  its  usual 
nature  in  solid  soft  steel  of  p>earlite  carbon.  But  if,  as  often 
happens,  parts  of  the  weld  are  allowed  to  cool  quickly  and 
irregularly,  only  part  of  the  hard  cementite  carbon  goes- back 
to  pearlite  carbon,  and  the  metal  will  be  hard  and  soft  in 
spots.  The  hard  spots  may  be  filable,  but  they  are  never- 
theless too  hard  to  harmonize  with  tlie  soft  metal,  and  the 
whole  job  should  be  uniformly  annealed.  Therefore  the 
metal  must  be  heated  past  what  is  known  as  the  recalescent 
point  (about  1,400  deg.  F.),  which  is  the  point  of  retrans- 
formation  of  the  cementite  carbon  to  pearlite  carbon,  and 
then  unheated  ver\-  slowly  by  being  packed  in  crushed  hard- 
wood charcoal. 

Notice  that  the  color  and  temperature  for  annealing  are  a 
bright  red  and  about  1,400  deg.  F.,  while  tho.se  for  relieving 
granular  strains  are  a  dark  red  and  about  1,000  deg.  F. 
These  temperatures  are  not  hard  to  approximate.  The  an- 
nealing temperature  of  1,400  deg.  F.  may  be  exactly  deter- 
mined by  testing  the  metal  with  a  small  horse-shoe  magnet. 
When  the  recalescent  point  is  reached  steel  is  non-magnetic 
and  it  will  not  attract  a  magnet. 

Step  TO. — Steel  welding  rod.  \\"hen  a  piece  of  steel  is 
veed  preparatory  for  w'elding  care  should  be  taken  to  see  that 
the  vee  is  filled  with  metal  of  the  same  nature  and  physical 
characteristics  as  the  original  bar.  called  the  base  metal. 
For  example,  if  the  steel  has  a  tensile  strength  of  50,000  lb. 
per  square  inch  the  weld  metal  should  have  about  the  same 
strength  and  this  would  be  determined  largely  by  the  char- 
acter of  the  rod  fed  into  the  weld. 

It  is  well  known  that  if  a  welding  rod  is  of  exactly  the 
same  chemical  composition  as  the  base  metal  the  resulting 
weld  will  be  weaker  than  the  base  metal.  For  example,  it 
has  been  attempted  to  weld  worn  locomotive  driving-wheel 
tire  flanges  with  turnings  from  the  same  kind  of  tires,  but 
the  welds  were  so  inferior  that  they  failed.  It  is  also  a  well 
known  fact  that  to  use  a  piece  of  steel  sheared  from  a  piece 
of  boiler  plate,  to  weld  that  same  boiler  plate,  will  make  a 
weld  weaker  than  the  base  metal. 

It  is  recognized  therefore  that  welding  rod  must  be  made 
with  its  chemical  elements  so  selected  and  proportioned  that 
the  completed   weld  will  be  as  strong   as   the  original  liar. 

Now  even  though  w-elding  rod  is  made  of  proper  chemical 
and  physical  characteristics  to  produce  good  welds,  such 
precautions  may  be  made  valueless  by  improper  handling  of 
the  rod  by  the  welder.  \Mien  a  weld  is  being  made  the  bot- 
tom and  sides  of  the  vee  first  should  be  thoroughly  melted 
and  a  pool  formed,  and  then  the  rod  melted  dowTi  into  the 
molten  mass.  This  will  make  good  fusion  and  a  satisfactory 
weld.  Care  should  be  taken  not  to  let  the  rod  melt  and  run 
down  on  the  metal  of  the  vee  before  the  vee  is  melted  and 
flowing  at  the  bottom. 

.\gain  the  best  results  may  be  obtained  by  using  the  weld- 
ing rod  a  little  as  a  puddle-rod  to  stir  up  the  molten  metal 
sufficiently  to  allow  the  oxides  to  float  to  the  surface  and 
be  taken  out  of  the  weld. 


In  jjig  steel  welds  it  is  better  to  use  two  ;4-in.  rods  held 
side  by  side  and  melted  at  the  same  time,  than  to  use  one 
bigger  rod.  The  melting  of  the  smaller  rods  will  be  more 
easily  controlled. 

It  will  therefore  be  seen  that  so  far.  as  welding  nxls  are 
concerned  they  should  be  carefully  selected  for  chemical  and 
physical  projierties,  and  that  they  then  must  be  fused  prop- 
erly into  the  vee. 


Safety  First  for  Crane  Repairmen 

'X'HK  illustration  shows  a  safety  device  designed  to  prevent 
•'■  accidents  to  shop  employees  while  repairing  cranes. 
The  switch,  shown  at  the  right  in  the  illustration,  is  in  the 
main  circuit  to  the  electric  traveling  shop  cranes.  In  case 
of  a  crane  breakdown,  the  man  who  is  to  make  inspection 
or  repairs  goes  to  the  powerhouse,  opens  this  switch  and 
locks  it  in  the  open  jxjsition  by  means  of  the  padlock, 
shown,  and  a  key  given  to  him  by  the  power  plant  engi- 
neer. He  retains  this  key  while  necessarj'  crane  repairs  are 
being  made,   and   it   is  impossible   for  anyone  to  close  tlie 
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Lock  for  Crane   Switch    m    Power   House 

switch,    accidentally   or   otherwise,    and    possiljly    kill    who- 
ever is  on  the  crane  at  the  time. 

After  the  crane  repairs  have  been  completed  the  man  in 
charge  of  the  work  returns  to  the  powerhouse  and  unlocks 
the  switch  with  his  own  hands,  the  engineer  then  throwing; 
in  the  switch.  This  relieves  the  power  plant  engineer  of 
responsibility  and  insures  that  no  workmen  arc  on  the  crane 
when  power  is  turned  on.  While  the  crane  switch  lock  may 
seem  an  unnecessary  precaution,  the  fact  of  the  matter  is 
that  accidents  of  the  kind  mentioned  have  actually  occurred. 
The  bracket  and  lock  arrangement,  illustrated,  affords  a 
positive  means  of  preventing  such  accidents. 
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/^XE  of  the  most  fascinating  and  yet  obscure  subjects  in 
^^  ferrous  metallurgy  concerns  the  problem  of  hardening 
steel  by  a  suitable  quenching  treatment  and  subsequently 
tempering  it  by  slight  heating.  Tlie  interest  is  centered 
around  the  hard  constituent  or  structural  condition,  known 
as  martensite,  the  name  being  derived  from  the  noted  Ger- 
man metallurgist,  Martens.  An  investigation,  recently  com- 
pleted by  the  Bureau  of  Standards,  \\'ashington,  D.  C,  has 
a  bearing  on  this  general  subject,  and  the  results  are  pub- 
lished   in    scientific   paper   No.    452,   entitled   '"Structure  of 
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Martensitic  Carbon  Steel  and  Changes  in  Microstructure 
Which  Occur  Upon  Tempering." 

The  study  with  which  this  paper  deals  was  based  upon 
the  microstructure  of  a  series  of  steels  of  progressively  in- 
creasing carbon  content,  when  hardened  under  different  con- 
ditions of  temperature  and  heating  periods,  and  the  changes 
in  structure  which  ensue  in   them  upon  careful   tempering. 

Practically  nothing  is  gained  in  hardness  by  using  very- 
high  temperatures  or  very  long  heating  periods  prior  to  the 
quenching  of  steel,  provided  that  the  "critical"  temperature 
is  exceeded  upon  heating.  This  conclusion  was  based  upon 
small  specimens  treated  in  the  laboratory;  in  practice,  of 
course,  allowance  must  be  made  for  the  size  and  shape  of 
the  pieces  treated.    The  general  conclusion  is  valid,  however. 

The  changes  which  take  place  in  a  hardened  steel  upon 
tempering  occur  in  well-defined  stages.  Until  the  temperature 
of  reheating  exceeds  250  deg.  or  300  deg.  C.  (480  deg.— 
570  deg.  F.)  no  marked  change  is  to  be  noted  in  the  visible 
microstructure,  even  at  very  high  magnification,  although 
pronounced  changes  in  the  dimensions  and  density  often  do 
take  place  even  at  such  low  temperatures.  Above  250  deg. 
C.  the  separation  of  the  carbon-bearing  compound,  cementite, 
from  tlie  martensite  begins  and  at  400  deg.  to  500  deg.  C. 
(750  deg. — 930  deg.  F.)  the  steel  shows  a  very  fine  granular 
structure  under  the  microscope.  As  the  temperature  of  re- 
heating is  increased,  the  granules  increase  in  size,  although 
a  high  magnification  is  still  required  for  seeing  them,  and 
the  steel  becomes  softer  and  finally  loses  all  of  the  high 
tensile  properties  it  gained  by  the  hardening  treatment. 


Hose-Clamping   Press 

IN  most  railroad  shops  it  becomes  quite  a  problem  to  keep 
the  air  hose  in  good   condition    for   use   in  the   various 
departments.    New  hose  has  to  be  fitted  up,  fittings  which 


stroke  of  6  in.  Both  of  these  cylinders  are  rigidly  fastened 
in  the  frame  work,  being  operated  by  three-way  valves,  one 
of  which  is  shown  at  V  and  the  handle  of  the  other  at  H. 
The  piston  in  cylinder  B  is  returned  after  each  stroke  by 
means  of  a  spring. 

In  assembling  the  nut  and   swivel   in  a  length   of  hose, 
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Fig.   2 — Dies   Used    in    Assembling    Hose   and    Fittings 


the  dies  C  and  D,  shown  in  detail  in  Fig.  2,  are  used,  the 
nut  and  swivel  being  held  on  an  extension  of  the  piston  rod 
at  E.  The  hose  is  next  placed  between  dies  C  and  D,  being 
firmly  gripped  in  the  smaller  section  of  the  die  at  the  right 
as  soon  as  the  dies  come  together.  Operation  of  cylinder  B 
forces  the  swivel  E  into  the  hose  with  far  less  efi'ort  and  in 
a  much  shorter  time  than  could  be  done  by  hand. 

It  also  enables  a  relatively  larger  swivel  to  be  forced  into 
the  hose  than  would  be  otherwise  possible  and  the  result  is 
that  when  the  clamp  is  applied  there  is  less  chance  of  a  leak. 

The  hose,  swivel  and  nut  being  assembled,  the  next  oper- 
ation is  to  apply  the  clamp.  The  more  common  form  of 
clamp  consists  of  some  form  of  circular  band  usually  tight- 
ened by  means  of  a  small  bolt  and  nut.  The  practice  at 
McKees  Rocks  is  to  substitute  for  this  clamp  one  made  of 
yl  in.  round  iron  long  enough  to  go  completely  around  the 
hose  and  lap  over  possibly  one  inch.  Such  a  clamp  before  and 
after  application  is  shown  at  M  and  N  in  Fig.  1.  To  apply 
this  clamp,  dies  C  and  D  are  removed  from  the  machine, 
dies  F  and  G  being  substituted.  The  construction  of  these 
dies  is  clearly  evident  from  Fig.  3,  and  their  operation  by 
means  of  cylinder  A  presses  the  clamp  firmly  about  the  hose, 
when  it  has  sufficient  stiffness  to  resist  any  tendency  of  the 
nut  and  swivel  to  pull  out. 

Two  sizes  of  hose,  namely  the  yi  in.  and  ^  in.,  are  used, 
necessitating  two  sizes  of  each  pair  of  dies.    The  clamps  are 
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Fig.  1 — An   Effective   Home-Made   Hose-Clamping   Press 

have  blown  out  reapplied,   and  defective  hose  sections  cut 
out.    This  work  is  usually  done  in  the  toolroom  and  unless 
some  labor-saving  method   is   developed,  one  or  more  men 
,  will  be  employed  continuously  repairing  hose. 

A  special  hose-clamping  press  designed  to  facilitate  hose 
repairs  has  been  developed  at  the  McKees  Rocks  shops  of 
the  Pittsburgh  &  Lake  Erie  as  shown  in  Fig.  1.  The  device 
consists  of  an  8-in.  cylinder  A  with  an  effective  stroke  of 
2V2  in.  placed  vertically  in  the  frame  work  shovra.  The 
horizontal  cylinder  B  is  4}^  in.  in  diameter  with  an  effective 
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Fig  3 — Dies  Used  in  Applying   Hose  Clamps 

made  out  of  J4  in.  stock,  2>^  in.  and  3^  in.  long  respec- 
tively, bent  in  a  circular  form  as  shown  at  M,  Fig.  1.  Before 
the  use  of  this  hose-clamping  press  it  took  one  operator  prac- 
tically all  the  time  to  keep  the  hose  repaired  at  this  shop. 
One  man  can  now  do  this  work  in  about  one  hour  a  day. 


Boring  Cross  Compound  Air  Compressor  Cylinders 

Need  for  Smooth,   Accurate  Cylinder  Boring  Pointed  Out;    Special 
Holding  Bracket  and  Cutters  Described 


ONE  of  the  railroad  shop  machining  operations  which 
requires  u  high  degree  of  accuracy  and  finish  is  re- 
boring  worn  air  compressor  cylinders.    Unless  these 
cvlinder?  are  true,  and  have  a  smooth  finish,  it  will  be  im- 


Fig.    1 — Modern    Boring    Machine   Set   Up   to    Bore   Air   Cylinders 

possible  to  fit  piston  packing  rings  in  such  a  way  as  to  avoid 
excessive  air  leakage  past  the  rings  and  consequent  loss  of 
compressor  efficiency. 

Strictly  speaking,  the  re-truing  of  worn  air  compressor 
cylinders  should  be  a  grinding  operation  but  if  a  suitable 
grinding  machine  is  not  available  the  next  best  tvpe  of  tool 
for   the   job   is   a    modern,   heavy,    accurate,    easily-operated 


smooth  individually,  it  is  highly  essential  that  the  upper 
and  lower  cylinders  be  in  exact  alinement.  Otherwise  there 
will  be  trouble  with  piston  packing  rings  and  piston  rod 
packing.  Also,  in  the  case  of  duplex  and  cross  compound 
compressors,  cylinder  center  lines  must  be  the  standard  dis- 
tance apart  or  the  cylinders  will  not  be  interchangeable. 
Both  of  these  difficulties  were  experienced  on  the  railroad 
referred  to,  and  by  careful  checking,  it  was  discovered  that 
the  cylinders  were  frequently  not  in  exact  alinement  and 
center  lines  not  a  standard  distance  ajjart,  owing  to  an 
accumulation  of  errors  in  reboring. 

As  a  result  of  this  discovery,  it  was  decided  to  bore  air 
compressor  cylinders  on  as  modern  and  highly  accurate  a 
machine  as  there  was  in  the  shop,  using  a  special  cylinder- 
holding  jig  or  bracket  w'hich  would  insure  all  cylinders  being 
bored  alike  and  according  to  the  original  standard.  The 
machine  selected  for  this  job  is  shown  in  Fig.  1,  with  the 
bracket  bolted  to  the  work  table  and  a  cylinder  in  place 
ready  for  boring.  Details  of  the  bracket,  designed  to  ac- 
commodate Westinghouse  8J^-in.  cross  compound  cylinders, 
are  shown  in  Fig.   2. 

Referring  to  Fig.  2,  tliis  bracket  is  cast  in  the  form  of 
a  knee,  the  vertical  face  being  planed  square  with  the  work 
table  and  maintained  square  with  the  boring  bar  by  two 
13/16-in.  keys.  The  bracket  is  rigidly  bolted  to  the  work 
table  by  four  %-in.  bolts  and  nuts.  The  cylinder  cannot 
be  bolted  directly  to  this  bracket  on  account  of  the  cutter 
bottoming,  so  one  complete  ring  and  a  smaller  partial  ring 
of  1-in.  square  iron,  accurately  machined,  are  secured  to 
the  bracket  by  countersunk  head  screws  as  illustrated. 

Four   dowel   holes   in   these  rings,   an   exact   reproduction 
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Fig.   2 — Details   of   Cylinder-Supporting    Bracket 

boring  machine  of  either  the  vertical  or  horizontal  tyi)es. 
Such  a  boring  machine  of  the  latter  iype  is  illustrated  in 
Fig.  1,  having  been  installed  only  recently  In  a  prominent 
railroad  shop. 

In   addition  to  air  compressor  cylinders  being  true   and 


Fig.   3 — View   Showing   Start   of  Cut   in    High    Pressure   Cylinder 


of  the  dowel  holes  on  a  standard  center  casting,  position  the 
cylinder  accurately  with  respect  to  two  5  lS/32-in.  center 
holes.  These  center  holes  are  spaced  13J4  inches  apart  on 
centers,  or  the  standard  distance  between  high  and  low 
pressure  cylinder  center  lines. 

From  the  foregoing  it  is  evident  that  a  machinist  can 
quickly  hoist  a  cylinder  into  place,  position  it  on  the  dowels 
and  bolt  it  to  this  bracket,  being  sure  without  any  testing 
that  it  is  square  with  the  work  table  and  the  boring  bar. 
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In  addition,  if  the  boring  bar  is  centered  in  the  5  lS/32-in. 
holes  before  boring,  the  resulting  cylinders  will  be  the 
standard  distance  apart  and  correctly  located  with  respect 
to  dowel  and  bolt  holes.  It  was  originally  proposed  to  sup- 
port the  outer  end  of  the  boring  bar  in  special  bearings, 
bolted  to  the  bracket  and  accurately  centered  in  the  5  15/32- 
in.  holes,  thus  avoiding  any  calipering  whatever  in  the 
set-up.  However,  this  practice  was  discontinued  in  favor 
of  guiding  the  boring  bar  in  its  usual  outboard  support. 
In  any  case  it  is  far  easier  and  more  accurate  to  center  the 
boring  bar  in  the  correctly-located  bracket  holes  rather  than 
in  large  and  frequently  inaccurate  C3'linder  counterbores. 

Two  special  boring  cutters  are  used  on  this  job,  a  close-up 
of  the  bracket  and  cylinder  with  one  of  the  cutters  just 
starting  a  cut  in  the  high  pressure  cylinder  being  shown 
in  Fig.  3.  Fig.  4  shows  details  of  both  the  low  and  high 
pressure  cylinder  boring  cutters.  Referring  to  Figs.  3  and 
4,  the  substantial  construction  of  the  cutters  is  apparent. 
They  are  designed  with  sufiicient  excess  weight  and  strength 
to  practically  eliminate  vibration.  They  are  made  of  steel 
with  four  adjustable  cutting  tools,  being  keyed  to  the  boring 
bar  in  each  case  by  two  large  set  screws. 

As  previously  stated,  the  time  of  setting  up  air  compressor 
cylinders  on  this  jig  is  reduced  to  a  minimum;  the  cylinders 
are  set  up  accurately;  and  ample  provision  is  made  for 
centering  the  boring  bar  accurately.  With  substantial  bor- 
ing cutters,  removing  metal  at  four  points  simultaneously, 
the  result  is  an  extremely  smooth  and  accurate  cylinder. 
Two  cuts  are  usually  required,  just  enough  material  being 
removed  to  true  the  worn  cylinders.     It  takes  approximately 
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Fig.  4 — Details  of  Low  and   High   Pressure   Cylinder   Boring   Cutters 

two  hours  to  set  up  and  bore  a  pair  of  cylinders,  a  roughing 
and  finishing  cut  being  taken  in  each. 

Difficulty  in  maintaining  air  compressor  piston  packing 
rings  and  piston  rod  packing  has  been  largely  overcome  by 
Ijoring  cylinders  in  the  manner  described  on  the  horizontal 
boring  machine.  This  machine  has  also  proved  its  value 
in  the  shop  where  it  is  installed  by  relieving  a  serious  con- 
gestion of  boring  work.  It  is  used  for  boring  ash  pan 
hopper  cylinders,  main  extension  driving  boxes,  side  rod 
bushing  holes  and  other  boring  jobs.  It  is  also  used  oc- 
casionally with  special  forming  cutters  for  machining  steam 
pifje  joints,  milling  piston  rod  keys  and  other  similar  work. 


Machine-Forged  Safety  Chain  Bolts 

"T^HE   cost  of   forging  safety  chain   bolts   by  hand   in   the 

*     blacksmith  shop  would   be  excessive  and,   inasmuch  as 

large  numbers  of  these   bolts   are   required,   it   is  a   paying 

proposition  to  make  special  dies  and  manufacture  them  in 


quantity  on  forging  machines.    Standard  safety  chain  bolts 
are  thereby  obtained  at  an  important  reduction  in  cost. 

The  right-hand  half  of  a  set  of  dies  for  making  safety 
chain  bolts  is  illustrated  in  Fig.  1  and  a  pile  of  finished  bolts 
in  Fig.  2.  These  bolts  are  made  in  a  2i'2-in.  forging  machine 
at  the  rate  of  about  30  per  hour.  The  first  operation,  after 
cutting  stock  to  the  right  length,  is  to  heat  and  bend  it  by 
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Fig.   1  —  Right-hand    Half   of   Die   for   Forming   Safety   Chain    Bolts 

hand  around  a  suitable  pin  in  an  anvil,  forming  the  eye, 
as  shown  by  one  of  the  vertical  bolts  in  Fig.  1.  The  bolt 
is  tlien  reheated,  upset  in  the  forging  machine  and  the  collar 
welded  and  formed.  At  the  time  this  photograph  was  taken 
the  eyes  were  hand-formed,  causing  more  or  less  variation 
in  the  stock  left  over  at  the  bend.  As  a  result,  the  forging 
operation  left  considerable  flash  which  had  to  be  removed 
with  a  handle  chisel  and  sledge.  By  the  use  of  a  suitable 
pneumatic  or  power-operated  jig  for  forming  the  eyes,  the 
same  amount  of  stock  would  be  left  over  in  each  case  and 
a  practically  perfect  safety  chain  bolt  with  little  or  no  flash 
could  be  secured. 

Referring  to  Fig.  1  the  construction  and  operation  of  this 


Fig.    2 — Finished     Safety    Chain     Bolts;    One     Bolt,    With    the     Eye 
Formed    Previous   to    Upsetting.    Shown 

die  will  l3e  evident.  The  right-hand  half,  illustrated,  consists 
of  body  A  with  sliding  part  B  to  form  the  head  of  the  bolt, 
and  stationar.-  part  C  to  grip  the  stock  while  being  upset. 
Part  B  moves  in  carefully  fitted  taper  ways,  being  held  by 
two  ^-in.  by  S^^-in.  filister  head  bolts  and  returned  at  the 
end  of  each  stroke  by  the  coil  springs  shown.  An  oil  hole 
is  provided  by  means  of  which  sliding  part  B  can  be  lubri- 
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cated,  insuring  its  easy  movement  without  sticking  or  undue 
■,vear. 

Part  C  is  accurately  fitted  to  body  A  (shown  by  the  right 
end  view)  and  held  securely  to  it  by  two  ^-in.  set  screws. 
It  will  be  noted  that  the  shoulder  on  the  bolt  is  formed  by 
a  suitable  recess,  part  of  which  is  in  B  and  part  in  C.  In 
operation,  the  partly-formed  bolt  is  reheated  to  a  welding 
temperature  and  inserted  in  the  forging  machine  with  the 
eye  in  position  in  part  B.  The  moving  left-hand  die  (a 
counterpart  of  the  one  illustrated)  moves  to  the  right  and 
grips  the  bolt  at  the  shank  between  tlie  two  halves  of  part  C. 
Operation  of  the  forging  machine  ram  then  forces  moving 
part  B  against  C  compressing  and  welding  2  in.  of  stock 
and  forming  the  desired  shoulder. 


Internal  Grinder  Centering  Chuck 

T^HE  drawing  below  illustrates  an  attachment  for  centering 
■*■  and  holding  bushings  for  internal  grinding  on  a  chuck- 
ing grinder.  The  body  of  this  chuck,  which  is  bolted  on  the 
face  plate,  has  three  clamps  as  shown  for  holding  the  bush- 
ings. Removable  rings  inserted  in  the  chuck  provide  the 
proper  support  for  bushings  of  varying  diameters  and 
lengths.  For  example,  ring  .4  is  the  size  used  with  bushing  B. 
The  arrangement  for  centering  the  bushings  is  especially 
interesting.  The  bushing  is  placed  in  the  chuck  and  before 
it  is  clamped,  the  conical  mandrel  C  fitting  the  bushing  is 
inserted.  This  mandrel  has  a  straight  stem  which  fits  an 
accuratelv  ground  center  hole  in  the  body  of  the  chuck.    As 
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welders  in  j)articular  will  find  the  suggestions  of  i;ractical 
value. 

Making  Pattern  Wax  Plastic :  In  previously  published  di- 
rections for  making  plastic  the  yellow  pattern  wa.x  to  be  ap- 
plied between  sections  to  be  joined  by  Thermit  welding,  it 
was  recommended  that  the  wax  should  be  placed  in  a  pan 
and  warmed  until  it  became  plastic,  or  else  melted  entirely 
and  allowed  to  cool  until  it  became  plastic,  .\nother  way  of 
making  wax  plastic,  which  has  been  found  very  satisfactory, 
is  to  pour  the  melted  wax  in  a  small  stream  into  cold  water. 
\'ery  shortly  thereafter  it  can  be  removed  with  the  hands  and 
the  water  squeezed  out.  It  then  will  be  found  sufficiently 
plastic  for  use. 

Connecting  Top  of  P miring  Gate  and  Riser:  After  hollow- 
ing out  a  basin  in  the  top  of  a  rammed  up  mold,  a  channel  or 
trough  should  be  cut  in  the  top  surface  of  the  mold,  con- 
necting the  top  of  the  pouring  gate  and  the  top  of  the  riser. 
This  will  cause  the  first  slag,  overflowing  on  top  of  the  mold, 
to  quickly  run  across  to  the  riser  and  thus  while  the  metal  is 
ver\-  liquid,  equalize  the  pressure  on  the  pouring  gate  Hnd  the 
riser. 

Use  Liquid  Fuel,  Not  Gas,  for  Preheating  in  Thermit 
]Veldi)ig:  The  use  of  gas  for  preheating  in  Thermit  welding 
should  be  discouraged  because  in  order  to  properly  preheat 
a  section  in  a  mold  without  badly  burning  away  the  preheat- 
ing gate,  it  is  necessar\'  to  use  vaporized  liquid  fuel  (gasoline 
or  kerosene)  which  can  be  blown  into  the  mold  as  such  a 
velocity  that  the  location  of  the  flame  can  be  varied  at  will. 
Thus  by  increasing  the  velocity  at  the  end  of  the  burner  pipe, 
the  lower  part  of  the  frame  can  actually  be  cooled  down  and 
the  upper  part  heated.  The  flame  at  all  times  can  be  so  reg- 
ulated that  the  heating  gate  will  be  dried  out  but  will  not  be 
burned.  This  is  not  the  case  with  any  gaseous  fuel,  whether 
it  be  natural  gas  or  illuminating  gas,  etc.,  and  in  all  such 
cases  the  flame  will  either  start  at  the  end  of  the  burner  pipe, 
or  will  be  blown  completely  out.  This  mass  of  flame  passing 
continually  through  the  restricted  heating  gate  during  the 
entire  preheating  operation  is  bound  to  do  considerable  harm, 
and  in  all  cases  the  lower  part  of  the  mold  and  the  section 
being  preheated  will  be  at  considerably  higher  temperature 
than  the  upper  parts. 

Character  of  Flame  in  Preheating:  Too  rich  a  flame  dur- 
ing the  early  part  of  preheating  may  not  be  harmful,  but  es- 
pecially toward  the  end  care  should  be  taken  that  no  excess 
oil  be  used,  so  that  the  lean  flame  will  tend  to  burn  out  from 
the  molding  material  any  oil  which  may  have  penetrated  dur- 
ing the  early  part  of  the  preheating. 


Special    Chuck   and    Mandrel   for   Centering    Motion    Work    Bushings 
To   Be   Ground    Internally 

che  mandrel  is  pushed  in,  it  locates  the  bushing,  bringing 
it  to  a  central  position  after  which  it  is  held  by  tightening 
the  clamps.  The  mandrel  is  then  removed  and  the  interior 
of  the  bushing  is  ground. 


I 


Suggestions  for  Thermit  Welding 

THE  following  suggestions  and  recommendations  not  pre- 
viously published  in  instruction  books  on  Thermit  weld- 
ing will  be  of  interest  to  welders  engaged  in  making  repairs 
to  heavy  sections  made  by  this  method.    Locomotive  frame 


Removing  Reversing  Valve  Rods 

XYONE  who  has  been  obliged  to  take  off  the  cylinder 
heads  and  piston  head  and  take  out  the  piston  of  an  air 
compressor  in  order  to  remove  a  broken  reversing  valve  rod, 
will  appreciate  the  value  of  the  device  shown  in  the  illustra- 
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Convenient  Device  for  Removing   Broken  Air  Corrpressor  Reversing 
Valve    Rods   Without   Taking    Off   the   Cylinder   Heads 

tion.  This  is  designed  so  that  it  can  be  inserted  in  the  hole 
in  the  piston  rod.  The  circular  piece  of  spring  steel  on  the 
end.  when  forced  over  the  end  of  the  valve  rod,  clamps  it 
securelv  so  that  it  can  be  easily  taken  out. 
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All -Service  Locomotive  Power  Reverse  Gear 


TH!E  All-Service  power  reverse  gear  is  the  result  of 
developments  extending  over  a  period  of  about  four 
years,  during  which  the  designers,  the  Transportation 
Devices  Corporation,  Indianapolis,  Ind.,  carried  on  an  ex- 
tensive investigation  covering  all  phases  of  the  reverse  gear 
problem.  The  concrete  result  has  been  the  incorporation  in 
this  gear  of  certain  features,  the  value  of  which  has  been 
amply  demonstrated. 

Desirable  features  of  construction  and  operation  claimed 
for  the  All-Service  reverse  gear  include  equal  adaptability 
to  passenger,  freight  or  switching  service,  interchangeability 
with  the  majority  of  reverse  gears  now  in  service,  and  positive 
prevention  of  creeping.  Fine  adjustment,  air  cushioning  is 
provided  for  passenger  and  freight  service,  and  quick  reverse, 
easy  handling  for  switching  service.  In  addition,  stuffing 
boxes  and  glands  are  eliminated,  and  the  operating  valve  is 


that  in  this  respect  the  gears  require  no  attention  from  the 
enginemen. 

To  obtain  the  above  features,  the  bodv  of  the  gear  is  made 
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The    Operating    Valve    Is    an     Independent    Unit    with     Micrometer 
Adjustments   for    the    Four    Poppet    Valves 

an  integral  casting,  embodying  the  cylinder  and  guides,  one 
cylinder  head  and  bolted  joint  being  thus  eliminated.  Any 
load  on  the  gear  is  supported  between  the  points  of  attach- 
ment to  the  locomotive,  and  the  cylinder  itself  takes  no  load 


All-Service   Power  Reverse  Gear  with   Cylinder  and   Guides  on   Integral   Casting 


readily  removable  for  repairs  without  removing  the  entire 
gear  from  the  locomotive.  Many  of  the  parts  subject  to  wear 
can  be  obtained  from  standard  stock  always  carried  by  the 
railroads.      The  provisions   made   for  lubrication    are   such 


other  than  internal  pressure.  A  floating  cylinder,  moving 
within  the  main  body  cylinder,  and  a  fixed  piston  head  are 
provided,  thus  eliminating  the  usual  piston  rod,  crosshead, 
stuffing  box   and  packing.    By  this  construction  the  pack- 
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iBg  rings,  or  sealing  medium,  are  subjected  to  air  pressure 
in  one  direction  only  for  each  of  the  air  pressure  chambers 
of  the  gear.  This  permits  employing  the  same  methods  and 
materials  in  successful  use  for  years  in  packing  air  brake 
cylinders;  cylinder  leakage  is  reduced  to  the  minimum;  and 


r 

Reverse   Lever  with   Fine  Tooth   Circular   Quadrant 

there  is  no  possibility  of  air  leaking  from  one  pressure 
chamber  to  the  other.  Furthermore,  the  absence  of  any 
piston  rod  or  stuffing  box  as  a  contributory  cause  for  leakage 


this  gear,  hardened  steel  pins  and  bushings  are  used  through- 
out, all  fits  being  ground.  To  insure  long  life  of  cylinder 
packing  cups,  the  cylinder  walls  are  also  ground  surfaces. 
IMa.ximum  accuracy  and  smoothness  are  thereby  obtained 
with  the  reduction  of  air  leakage  to  practically  nothing. 

The  operating  valve  is  applied  as  an  independent  unit  on 
the  gear,  performing  the  same  function  as  the  triple  valve 
vvitli  respect  to  the  brake  cylinder  or  reservoir.  The  four- 
poppet  valve  principle  is  employed  to  give  long  life  to  valves 
and  allow  separate  adjustments  of  exhausts  and  admissions 
for  each  of  the  two  air  chambers.  Micrometer  adjustments 
are  provided  for  each  poppet  valve  to  allow  of  independent 
clearance,  or  no  clearance  at  all,  and  to  make  the  gear  sensi- 
tive to  any  adjustments  that  may  be  required,  either  because 
of  the  gear  moving  itself,  or  being  moved  by  the  engineman. 
It  is  apparent  from  the  illustrations  that  this  valve  can  be 
readily  removed  and  taken  to  a  bench  for  repairs,  another 
valve  being  applied  in  the  meantime  without  disturbing  tlie 
gear  or  unduly  delaying  the  locomotive. 

Some  unusual  features  are  included  in  tlie  reverse  lever 
and  especially  the  quadrant.  A  circular  quadrant  without 
stops  is  used  to  insure  full  travel  of  the  level.  The  wear 
of  the  quadrant  teeth  with  corresponding  lost  motion  of  the 
lever  is  comjDensated  for  in  revolving  a  new  set  of  teeth  to 
the  operating  arc  of  the  lever.  V-notched  teeth  are  used  to 
make  available  a  large  number  of  adjustments.  The  notches 
and  quadrant  latch  are  so  designed  that  the  reverse  lever 
can  be  placed  in  any  cut-off  position  desired.  The  fineness 
of  adjustment  is  determined  by  the  fineness  of  the  engine- 
man's  movement  of  the  lever. 

The  valve  and  lever  construction  is  such  that  the  speed  of 
the  reverse  gear  crosshead  is  proportionally  the  same  as  the 


Plan  and   Elevations  of  Gear,  Showing,  in  Cross  Sections,   Details  of  the   Floating  Cylinder 


makes  the  gear  proof  against  creeping  due  to  instability  of  reverse  lever,  preventing  "slamming"  in  reversing  and  "surg- 

pressures.  ing"  when  the  slack  is  taken  up.     The  pull  on  the  reverse 

Lost  motion  of  connection  levers  and  bearings  is  one  con-  lever  need  be  no  greater  than  can  be  exerted  by  one  hand, 

tributory  cause  to  inaccurate  reverse  gear  operation  and  in  sufficient  to  open  the  valves,  the  power  of  the  gear  moving 
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the  lever.  The  air  consumption  is  reduced  to  that  required 
to  iill  the  increment  of  volume  from  which  the  gear  is  ad- 
justed. This  reverse  gear  can  be  readily  applied  to  loco- 
motives with  either  high  or  low-hung  reach  rods,  and  it  is 
especially  designed  to  work  with  automatic  control  of  cut-off. 
Continuous  service  for  three  vears  without  attention  of 


any  kind  is  the  record  established  by  one  installation  of  All- 
Service  gear.  This  gear  is  in  service  on  high-speed  .\tlantic 
type  passenger  locomotives  where  convenience  of  adjustment 
and  stability  of  cut-off  are  particularly  essential.  Several 
gears  have  been  in  use  a  shorter  period  and  as  yet  have 
required  no  adjustments. 


Open- Side  Planer  Adapted  for  Railroad  Shop  Work 


ESSENTI.AL  features  of  modern  planer  design  are 
included  in  the  oO-in.  by  30-in.  open-side  planer,  illus- 
trated, which  has  recently  been  added  to  the  line  of 
machines  made  by  the  Cincinnati  Planer  Company,  Cincin- 
nati, Ohio.  This  planer  is  well  adapted  for  work  in  railroad 
shops   because  of  its  power,  generally   rugged   construction, 


placing  it  quickly  in  position  without  fatigue  to  the  operator. 
This  arrangement  is  fool  proof  in  its  operation  and  ready  for 
use  at  all  times.  Forced  lubrication  is  supplied  to  the  vees 
directly  under  the  tool  point  by  means  of  a  pump  and  piping 
system,  partially  shown  in  the  rear  view.  From  here  it  is 
distributed  over  the  entire  length  of  the  bed  to  either  end, 
then  returning  to  the  oil  tank  by  the  pipes  shown.  This 
feature  is  especially  desirable  when  the  table  is  making  short 
strokes,  or  is  heavily  loaded. 

Herringbone  gears  are  used  for  the  first  gear  reduction  on 
the  pulle}-.  The  bull  wheel  revolves  with  the  shaft  in  bear- 
ings of  ample  proportions,  and  accurately-cut  gear  teeth 
throughout  promote  smoothness  of  operation.  The  cross  rail 
is  bolted  and  doweled  securely  to  the  knee,  being  raised  and 
lowered  by  means  of  a  patented  power-elevating  device, 
operated  through  frictions  controlled  by  a  lever  on  the  right 
.•^ide  of  the  column.     A  feature  of  the  head  is  the  round  tool 


Rear   View   Showing    IVlassive   ColLimn    and    Knee 

variable  cutting  speeds,  and  rapid  and  easy  manipulation  in 
all   working   parts.     In   addition   it   handles    an   unusually 
wide  range  of  work  for  its  weight,  owing  to  the  open-side 
feature  enabling  parts  to  be  machined  which  would  not  pass 
between  the  housings  of  an  ordinary  double-housing  oO-in. 
planer.     When    planing    work 
very    much     wider    than    the 
table,    the    use    of    a    supple- 
mental rolling  table  is  recom- 
mended. 

Referring  to  the  front-side 
view,  the  rigidity  and  con- 
venience of  this  design  will  be 
evident.  The  extra-capacity 
bo.\  table  is  gibbed.  down  to 
prevent  tilting  when  carrying 
an  over-hanging  load.  The 
table  also  fits  down  between 
guides  to  prevent  being  pushed 
sideways  while  cutting.  The 
rear  view  clearly  shows  the 
massiveness  of  design  and  the 
unusual  depth  and  width  of 
'    the  column.    The  knee,  supporting  the  rail,   is   also  rigid. 

The  patented  Cincinnati  Tu-Speed  drive  is  used  with  this 
machine,  giving  two  cutting  speeds  and  a  constant  return. 
\\'here  a  greater  number  of  speeds  are  needed,  variable  speed 
reversible,  or  non-reversible  d.c.  motor  drive  can  be  fur- 
nished.   Rapid  power  traverse  is  provided  for  the  rail  head. 


Front-Side   View   of   New   Cincinnati   30-ln.   by   30-ln.   Open-Side    Planer 


block  and  slide  which  avoids  projecting  corners  on  angular 
work.  The  head  is  carefully  scraped  to  the  rail  and  is 
graduated  for  swiveling  up  to  90  deg.  It  lias  automatic 
feeds  and  rapid  power  traverse  in  all  directions  and  can  be 
operated  from  either  side  of  the  machine. 

The  side  head  has  a  long  narrow  suide  for  the  saddle  on 
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the  column,  and  the  handle  for  vertical  movement  follows 
the  head.  Independent  adjustable  power  and  hand  vertical 
feed  are  provided  and  the  side  head  can  be  run  down  below 
the  top  of  the  table  when  not  in  use.  The  counterbalance 
system  is  self-contained  and  there  is  a  releasing  latch  for  the 
tool  block.  Micrometer  dials  are  furnished  on  all  down 
feeds  and  cross  feeds.  These  dials  are  graduated  in  thou- 
sandths, a  great  convenience  in  obtaining  depths  of  cut  accu- 
rately and  rapidly.  The  feed  device  is  a  new  design  with 
the  trigger  and  spring  mechanism  enclosed. 

The  "shifting  mechanism  transfers  the  belts  quickly  and 


practically  without  iioi.se  when  running  at  high  speeds.  Wide 
belts  and  proper  speeds  insure  abundant  power  and  accurate 
strokes.  Quick  reverse  aluminum  pulleys  arc  used  and 
greatly  reduce  the  power  recjuired  at  the  moment  of  reverse, 
also  increasing  the  efficiency  of  the  planer.  All  loose  pulleys 
are  provided"  with  new  and  improved  self-oiling  bronze 
Imshings. 

This"  planer,  with  a  table  S  ft.  long  and  a  13-ft.  bed,  will 
plane  31  in.  under  the  knee  and  square  down  31  in.  in  width. 
For  motor  drive,  a  10-hp.  motor  with  a  maximum  speed  of 
700  r.p.m.  is  required. 


Twenty-Inch  Coneless  Engine  Lathe 


Ax  important  addition  to  the  family  of  modem  engine 
lathes  has  been  made  by  the  Boye  &  Emmes  Machine 
Tool  Company,  Cincinnati,  Ohio,  in  the  20-in.  en- 
gine lathe  illustrated'  This  lathe,  known  as  the  coneless 
rather  than  geared  head  type,  is  a  compact  motor-driven  unit 
of  extremely  pleasing  proportions.  All  working  parts  of  the 
lathe  are  designed  with  sufficient  weight  and  strength  to 
resist  stresses  occasioned  by  taking  heavy  cuts  with  modern 
high-speed  steel  tools.  Accuracy  is  secured  by  careful  work- 
manship, and  tlie  location  of  all  operating  levers  and  hand 
wheels  is  such  that  the  machine  may  be  accurately  described 
as  a  production  tool.  In  this  connection  it  should  be  .noted 
that  the  main  spindle  can  be  started  and  stopped  or  reversed 
bv  either  of  two  handles  on  the  same  controller  rod,  one 
handle  being  at  the  end  of  the  head  stock  and  the  other  at 
the  right-hand  end  of  the  carriage. 

The  head  stock  cover  is  made  in  a  single  piece  and  a  view 
of  the  gearing  with  this  cover  removed  is  shown  in  one  of 
the  illustrations.  This  view  shows  the  arrangement  of  the 
shafts,  clutches,  gears  and  levers  for  speed  changing.  All 
levers  are  either  drop  forgings  or  steel  castings.  The  main 
spindle  bearings  are  adjustable  without  removing  the  top 
cover.  The  head  stock  has  a  glass  tube  showing  the  oil  level, 
which  should  be  maintained  at  about  one-half  a  glass.  It  is 
recommended  that  oil  in  the  headstock  be  renewed  every  60 

days. 

Twelve  selective  main  spindle  speeds  are  available  on  this 
lathe,  13  gears  being  used.  These  gears  are  always  in  mesh, 
running  in  an  oil  bath  and  it  is  impossible  to  engage  con- 


for  both  ends  of  the  shafts,  studs,  etc.  Longitudinal  and 
cross  feeds  are  engaged  with  frictions,  and  all  feeds  reverse 
in  the  apron.  The  mechanism  is  so  arranged  that  longi- 
tudinal   and  cross  feeds  cannot  be  iMigaged  when  screw  cut- 


Headstock    with    Cover    Removed    Showing    Gearing    Arrangement 

ting.  The  lead  screw  is  turned  and  ground  before  threading, 
which  is  done  on  sjiecial  lathes.  All  threads  shown  on  the 
index  can  be  cut  without  the  removal  of  gears,  40  standard 


End   View   Showing    Motor   Drive 


Boyle  &   Emmes  20- In.    (Coneless)    Engine   Lathe— a   Compact   Production   Tool 


flicting  gear  ratios.  The  only  frictions  used  are  at  the  initial 
driving  pulley  shaft.  The  design  of  the  tailstock  is  such 
that  the  compound  rest  may  be  swiveled  parallel  with  the 
shears.    Side  set-over  for  taper  turning  is  provided. 

The  apron  is  of  the  double  plate  type,  affording  bearings 


threads,  varying  from  2  to  56  per  in.  being  available.  The 
construction'  permits  of  changing  stud  and  intermediate 
gears,  allowing  odd  threads,  not  shown  in  the  index,  to  be 
cut.  Bv  transposing  gears,  metric  pitches  can  also  be  cut. 
.\  special  feature  is  the  arrangement  of  the  driving  motor 
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on  a  motor  base  plate  attached  to  the  cabinet  leg.  This  motor 
base  plate  carries  an  idler  pulley,  running  on  SKF  ball 
bearings,  and  providing  proper  belt  tension.  Any  standard 
constant  speed  motor  of  from  three  to  five  horsepower  can 


be  used.  The  motor  speed  should  not  in  any  case  exceed 
1,200  r.p.m.  With  a  13-in.  driving  pulley,  running  at  350 
r.p.m.,  the  minimum  main  spindle  speed  is   10   r.p.m.   and 


the  maximum 


r.p.m. 


Convenient  Type  of  Electric  Dry  Cell  Lantern 


IN  the  Excellite,  developed  by  the  National  Marine  Lamp 
Company,  Forestville,  Conn.,  the  portable  electric  lamp 
has  reached  a  high  stage  of  development.  It  embodies 
features  of  safety,  rapid  and  powerful  illumination,  and 
convenience  of  handling  far  exceeding  the  old  fashioned  oil 
lantern.  A  powerful  ray  of  light,  generated  by  two  No.  6 
dry  cells  contained  in  the  aluminum  casing,  is  made  avail- 
able, and  an  adjustable  focus  permits  either  a  spread  of 
light,  or  a  piercing  ray  to  be  thrown  a  distance  of  six  or 
seven  hundred  feet. 

A  push  button  switch,  arranged  to  be  instantly  manipu- 
lated by  the  pointer  finger  and  thumb  of  the  hand  carrying  a 
lantern,  greatly  increases  the  convenience  and  quickness  with 
which  a  full  light  can  be  obtained,  besides  leaving  the  other 
hand  free  for  carrying  other  materials. 

The  Excellite  is  said  to  be  absolutely  fool  proof  and  almost 
indestructible,  having  been  dropped  and  thrown  on  hard 
materials  without  impairing  the  working  of  the  light  or 
damaging  the  lantern  in  any  way.  The  bell-shaped  reflector 
and  small  light  bulb  are  amply  protected  in  the  aluminum 
casing  by  a  }i  in.  wire-reinforced  glass  in  the  front.  The 
lantern  is  also  water-,  moisture-  and  air-proof,  since  the 
aluminum  casing   completely   encloses    and   protects   all  the 


vital  parts.    Recharging  or  installing  new  batteries  requires 
about  one  minute's  time,  all  connections  between  the  light 

switch  and  battery  terminals  be- 
ing instantly  made  when  the  top 
section  of  the  lantern  casing  is 
set  in  place  on  the  lower  section. 
Four  spring  clamps,  two  sets  on 
each  side,  hold  the  two  sections 
of  aluminum  casing  together.  A 
soft  fiber  gasket  between  forms 
a  leak-proof  joint.  Two  extra 
light  bulbs  are  furnished  with 
the  Excellite,  these,  being  held 
neatly  in  place  by  small  spring 
cribs  inside  the  top  section  of 
the  casing. 

Many  uses  for  this  hand  elec- 
tric lantern  are  readily  appar- 
ent since  it  performs  in  a  more 
efficient  way  the  function  of  the 
old  style  lantern  and  in  addition  can  be  used  with  safety 
around  all  kinds  of  inflammable  and  explosive  materials 
and  gases. 


Excellight    Electric    Lantern 


Venturi  Type  Fuel  Oil  Burner  or  Atomizer 


THE  Venturi  fuel  oil  burner  illustrated  is  an  improved 
type  of  atomizer  made  by  the  Hauck  ^Manufacturing 
Company,  Brooklyn,  N.  Y.  It  is  said  to  atomize  or 
break  up  completely  oil  or  even  tar  into  finely  divided  fog- 
like particles  by  means  of  steam  or  compressed  air.  The 
burner  consists  essentially  of  a  cylindrical  casing  with  slots 
parallel  to  the  bore  axis.  These  slots  form  with  the  inner 
wall    of   the    casing   longitudinal   ports    or    orifices   through 


Hauck  Venturi  Type  Oil   Burner  with  Air  or  Steam   Inlet  at   Bottom 
and   Oil  or  Tar   Inlet  at   Right   End 

which  the  atomized  oil  is  impelled  into  the  furnace.  Each 
port  or  orifice  is  a  small  Venturi  tube  constricted  at  its  center 
and  flared  outwardly  >at  the  two  ends.  The  throats  or  con- 
stricted parts  of  the  orifices  are  connected  with  the  interior 
of  the  bore  by  means  of  correctly-designed  radial  openings 
or  apertures. 

The  oil  or  tar  is  delivered  under  a  pressure  of  40  to  60  lb. 


per  sq.  in.  to  the  bore,  and  then  passed  through  the  radial 
apertures  to  the  orifices  where  it  is  collided  against  and 
blasted  by  the  compressed  air  or  steam.  The  compressed  air 
or  steam  is  delivered  to  the  burner  at  about  80  to  100  lb. 
per  sq.  in.  pressure.  As  it  flows  through  the  ports,  its 
velocity  increases  rapidly  and  becomes  a  maximum  at  the 
orifice  throats.  Here  it  strikes  and  blasts  the  oil,  atomizes 
it  thoroughly  and  impels  the  atomized  oil  from  the  burner 
orifices. 

The  Hauck  Venturi  oil  burner  is  designed  to  secure  a 
thorough  mixture  of  the  air  and  atomized  fuel  oil  at  the 
mouth  of  the  burner.  It  is  correctly  proportioned  to  the  oil 
and  steam  or  air  pressures  available.  It  is  readily  accessible 
for  purposes  of  cleaning  and  inspection,  and  can  be  removed 
from  the  furnace  without  affecting  the  operation  of  any  other 
burner  served  by  the  same  piping  system. 

Reducing,  neutral  and  oxidizing  flames  are  obtained  by 
manipulating  the  oil  and  air  valves.  The  furnace  atmos- 
phere is  thus  closely  controlled.  With  combustion  taking 
place  close  to  the  burner  nozzle,  oxygen  cannot  come  into 
contact  with  the  steel.  This  results  in  less  scaling.  Decar- 
l)urizing  of  the  work  is  reduced  and  there  is  less  spoilage 
and  greater  uniformity  of  product. 

Close  control  of  temperature  is  said  to  be  accomplished 
with  ease  and  certaint}'.  The  temperature  of  the  furnace  is 
controlled  through  two  standard  valves  reducing  labor  and 
attention  required  to  a  minimum.  Uniform  combustion  con- 
ditions and  ready,  exact  and  simple  temperature  control  in- 
crease the  efficiency  of  production.  Fewer  demands  are  made 
upon  skill  and  judgment  in  the  handling  of  the  furnace  and 
more  time  and  attention  can  be  devoted  to  the  work  itself. 

The  Hauck  Venturi  oil  burner  is  adapted  to  a  wide  range 
of  work,  including  use  with  all  sorts  of  forging,  annealing 
and  heat  treating  furnaces;  also  heating  and  welding  torches. 
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Direct-Injection  Oil  Engine  Drives  Compressor 


THE  Price  horizontal  direct-injection  oil  engine,  manu- 
factured by  the  Ingersoll-Rand  Company,  New  York, 
,  employs  the  Price  system  of  fuel  injection  which 
eliminates  the  need  for  a  three-  or  four-stage  1,000-lb.  pres- 
sure injection  air  comriressor  with  intercoolers.  A  pump 
of  single  design  provides  the  force  for  introducing  the  fuel 
into  the  combustion  chamber.  Two  spray  nozzles  are  cm- 
ployed,  so  arranged  that   their  sprays   impinge.     The  head 


Ingersoll-Rand    17-ln.    by    19-ln.   Type    P    Oil    Engine 

and  combustion  chamber  are  shaped  so  that  their  surfaces 
are  at  all  points  parallel  to  the  sides  of  tlie  fuel  sprays,  thus 
preventing  the  fuel  fog  from  coming  in  contact  with  a 
metallic  surface  where  it  would  collect  as  drops  and  result 
in   imperfect   combustion. 

The  Diesel   engine  has  long   been   regarded   as  the  most 
economical    and    efficient    prime    mover    and    the    Price    oil 


gases  of  combustion  are  completely  water-cooled.  No 
flames,  coils  or  exterior  heating  devices  of  any  sort  are  re- 
tjuired  either  in  starting  or  during  operation. 

A  number  of  the  details  of  construction  are  worthy  of 
mention.  The  e.xhaust  and  intake  valves  (the  engine  oper- 
ates on  the  four-stroke  cycle)  are  actuated  by  push  rods 
from  cams.  Tlie  latter  are  housed  in  a  compartment  case 
in  the  engine  frame,  which  protects  them  from  injury  and 
also  permits  of  keeping  them   flooded  with  lubricating  oil. 

The  crank  case  is  clo.sed  by  means  of  a  cast-iron  cover, 
the  joint  between  the  cover  and  the  engine  frame  being 
machined  and  further  sealed  by  means  of  a  cord  gasket. 
Every  precaution  is  thus  taken  to  prevent  the  waste  of 
lubricating  oil,  one  gallon  being  sufficient  to  lubricate  the 
engine  while  delivering  4,000  hp.  hr.  The  use  of  a 
trunk  piston  has  shortened  the  overall  length  of  the  imit 
at  the  same  time  reducing  the  horizontal  inertia  forces. 
Even  when  developing  full  power,  there  is  said  to  be  no 
perceptible  movement. 

Important  advantages  claimed  for  the  Price  oil  engine  are 
simplicity,  sturdy  construction,  accessibility  of  parts,  fuel 
and  lubricating  oil  economy  and  completeness  of  combustion. 

Oil   Engine   Air  Compressor  Unit 

One  of  the  first  applications  of  the  Price  direct-injection 
oil  engine  has  been  to  drive  a  direct-connected  air  com- 
pressor unit.  This  unit,  of  which  the  100-hp.  engine  forms 
the  prime  mover,  has  the  air  cylinder  in  line  with  the  power 
cylinder  but  on  the  opposite  side  of  the  crankshaft.  For 
100  lb.  pressure,  a  two-stage  air  cylinder  is  offered.  The 
air  intercooler  is  mounted  below  the  air  cylinder  and  forms 
a  support  for  it.  The  general  impression  given  by  the  unit 
is  one  of  symmetn,-,  compactness,  and  durability.  For  air 
pressures  less  than  100  lb.,  a  single  stage  air  cylinder  is 
offered,  which  is  connected  to  the  oil  engine  frame  by  a 
distance   piece.     For    both   single   and    two-stage   work,   the 


Cross   Section    of   Two-Stage   Compressor    Unit    Driven    by    Direct-Connected    Oil    Engine 


engine  is  to  all  intents  and  purposes  a  Diesel  engine.  The 
elimination  of  the  air  compressor,  however,  is  said  to  in- 
crease the  mechanical  efficiency  10  to  12  per  cent,  holding 
the  fuel  consumptions  to  .38  or  .39  lb.  per  brake  hp.  hr. 
The  former  figure  means  that  20  hp.  hr.  can  be  obtained 
from  a  gallon  of  standard  fuel. 

Ignition,  as  in  the  air  injection  Diesel  engine,  is  obtained 
by  the  heat  of  compression.  All  parts  of  the  head,  com- 
bustion   chamber,    and    cylinder   which    are    exposed    to  the 


air  cylinder  is  double  acting  which  has  contributed  to  the 
exceptional  balance  of  the  machine. 

In  the  SO-hp.  size,  the  air  cylinder  is  vertical  and  is 
mounted  on  top  of  the  engine,  immediately  above  the  crank- 
shaft. By  so  doing,  it  has  been  made  possible  to  mount 
the  unit  on  a  flat  car  or  truck  for  use  in  portable  work. 
This  construction  has  not  resulted  in  excessive  height,  this 
being  kept  less  than  8>4  ft. 

The   manufacturers    have   collected    some    important   data 
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on  the  cost  of  producing  air  with  these  oil  engine  driven  on  a  par  with  electric  power  at  lyi  cents  per  kw.  hr. 
units.  Allowing  for  the  greater  first  cost  it  is  said  that  With  the  fuel  at  12  cents  a  gallon,  the  equivalent  cost  of 
air  can  be  compressed  with   fuel  oil  at  six  cents  a  gallon      electric  power  is   1^  cents  per  kw.  hr. 


Motor-Driven  Turret  Lathe  or  Screw  Machine 


MADE  by  the  Wood  Turret  Machine  Company,  Brazil, 
Ind.,  the  turret  lathe  or  screw  machine  illustrated  has 
been  provided  recently  with  a  self-contained,  elec- 
tric driving  unit.  The  machine  is  now  mounted  on  a  cabinet 
base  with  "the  motor  on  the  rear  cover  plate  inside  of  the 
cabinet.  The  removal  of  this  plate  takes  the  motor  with  it. 
A  silent  chain  connects  the  motor  with  the  main  drive  shaft 
in  the  center  of  the  cabinet.  A  cone  friction  clutch  of  the 
full  floating  type  is  used,  the  drive  passing  through  a  change 
gear  box  with  gears  running  in  oil  and  giving  six  changes 
of  spindle  speed  on  a  plain  head  machine.  Twelve  changes 
are  available  on  a  friction  back-geared  machine.  Twice  as 
many  speeds  are  thus  obtained  as  on  the  regular  belt  drive, 
with  the  additional  advantage  of  a  reverse  for  ever)-  forward 
speed,  accomplished  through  a  patented  reverse  gear  running 
in  oil. 

Power  from  the  gear  box  is  transmitted  by  a  12-in.  diam- 
eter pulley  and  belt  to  a  12-in.  diameter  pulley  on  the  spindle. 
A  suitable  belt  tightener  is  provided  between.  All  controls 
are  centralized  in  the  operating  position.  Hand-wheel  .4 
controls  the  belt  tightener.  Hand  levers  B  and  C  control 
the  speed  changes  and  hand  lever  D  controls  the  starting, 
stopping  and  reverse. 

The  removal  of  the  front  cover  (which  is  the  entire  front 
surface  of  cabinet)  opens  the  cabinet,  affording  a  full  view 
of  the  motor-driven  unit.  Air  holes  in  both  ends  of  cabinet 
provide  for  ample  air  circulation  for  the  motor. 

This  turret  lathe  is  said  to  have  all  the  desirable  features 
of  belt-drive  together  with  the  liest  features  of  an  all-geared 


head  single  pulley  drive.  The  belt  pull  is  down  in  the  head- 
stock  instead  of  up  against  the  main  bearing  caps,  a  type  of 
drive  coming  into  more  common  use  owing  to  its  convenience 
and  econcmv.     The  machine  can  also  be  driven  by  belt  as 


Wood    Turret    Lathe    with    New    Electric    Driving    Unit 

a  single  pulley  drive  by  mounting  a  jack  shaft  on  the  rear 
cover  plate  in  place  of  the  motor.  All  revolving  parts  are 
guarded.  The  driving  motor  may  be  either  d.  c.  or  a.  c.  and 
either  constant  or  variable  sjjeed. 


Quick- Acting  Powerful  Solenoid  Brake 


A  SOLENOID   brake   with   important  structural    advan- 
tages for  crane  service  has  been  developed  recently 
by    the    Whiting    Corporation,    Harvey,    111.     This 
brake   (Type  C)    is  designed  to  be  quick-acting,   powerful, 


Whiting   Type   C    Solenoid    Brake   for   Crane    Service 
I 

provided  with  interchangeable  parts  and  easy  to  adjust.  The 
brake  arms  are  so  pivoted  that  the  shoes  release  equally  at 
all  points  and  there  is  no  chance  of  the  shoes  dragging  at 
the  lower  end.    This  is  also  a  big  advantage  in  applying  the 


brake,  as  the  shoes  bear  equally  at  all  points,  resulting  in 
quick  braking  action  and  uniform  wear.  All  parts  for  the 
same  size  brakes  are  interchangeable.  Brake  wheels  and 
shoes  are  interchangeable  with  like  parts  on  the  Whiting 
Corporation's  standard  foot  brake. 

It  is  necessary  to  change  shoes  from  time  to  time  and  this 
can  be  done  by  simply  removing  four  cap  screws  and  sliding 
the  shoe  out.  The  brake  shoes  are  of  cast  iron,  filled  with 
asbestos  composition  which  has  been  thoroughly  tested  as  to 
durability  and  abilit}-  to  resist  heat.  Under  ordinary  condi- 
tions, adjustment  of  the  shoes  is  required  only  once  a  month. 

In  the  T\pe  C  brake  all  parts  subject  to  stress  are  steel 
castings.  For  direct  current  the  plunger  is  of  soft  iron  of 
large  diameter,  which  gives  a  fast  operating  solenoid,  even 
at  light  loads.  The  solenoid  spool  is  of  brass  tubing  with  a 
vulcanized  fiber  sleeve  over  the  tubing  and  fiber  ends.  The 
coils,  wound  with  asbestos-covered  wire  of  ample  size,  are 
designed  to  operate  the  brake  at  about  40  per  cent  full  load 
current  and  remain  open  at  10  per  cent  or  less  of  the  full 
load  current.  The  voltage  loss  in  the  coil  in  most  sizes 
averages  less  than  4  and  in  no  case  more  than  7  per  cent. 

For  alternating  current  the  coils  are  wound  with  cotton- 
covered  enameled  magnet  wire  of  ample  size  to  carry  the 
inrush  current  when  the  coil  is  energized.  The  plunger  on 
the  a.c.  brake  is  of  laminated  iron  of  the  proper  thickness 
for  the  service  intended. 

Before  putting  the  Type  C  brake  on  the  market,  it  was  put 
through  a  series  of  exhaustive  tests.  A  12-in.  brake  was 
mounted  on  a  25-hp..  550  r.p.m.,  direct  current  motor.    In 
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the  complete  test,  the  motor  was  stopped  50.000  times  at  a  were  tested  and  the  one  selected  showed  tlie  following  char- 
rate  of  325  stops  per  hour,  after  which  the  brake  is  said  to  acteristics:    Material  not  affected  when  operating  with  the 
have  showed  no  signs  of  wear  except  the  usual  shoe  wear,  brake  wheel   at  dull-red  heat;   average  wear  .0005   in.   per 
Durinc   this   test  a  number  of  different  lining  materials  1,000  stops  with  motor  running  1,800  r.p.m. 


Fully  Universal  Flat  Turret  Lathe 


THE  illustrations  show  a  No.  2  Cincinnati  .\cme  flat 
turret  lathe,  made  by  the  Acme  Machine  Tool  Com- 
pany, Cincinnati,  Ohio,  and  designed  to  be  fully 
universal  by  the  addition  of  such  distincttive  features  as  a 
cross  sliding  turret  and  side  carriage.  These  features  pro- 
vide for  the  operation  of  a   large  number  of  tools   at  one 


Rear    View    Showing    Cutting    Lubricant    Pump    and    Piping 

time,  also  making  the  tooling  arrangement  more  simple  and 
inexpensive. 

This  machine,  which  will  accommodate  chucking  work 
up  to  20%  in.  in  diameter,  is  designed  for  both  bar  and 
chucking  work.     For  bar  work  either  of  two  sizes  of  auto- 


turret  may  be  used  for  undercutting,  forming,  facing  and 
turning,  while  at  the  same  time  boring  or  turning  with  the 
flat  turret.  Independent  feeds  to  each  carriage  provide  sep- 
arate power  feeds  to  the  square  turret  as  well  as  to  the  flat 
turret. 

An  important  feature  of  this  machine  is  the  centralizetl 
control,  the  time  between  operations  being  thereby  reduced 
to  a  minimum.  All  control  levers  such  as  rapid  traverse, 
cross  and  longitudinal  power  feed,  spindle,  speed  levers, 
binder  handles,  etc.,  are  directly  in  front  of  the  oi>erator. 
The  all-geared  head  single-pulley  drive  provides  12  speed 
changes  from  18  to  318  r.p.m.  The  stop  and  reverse  lever 
is  placed  on  top  of  the  head  stock  as  close  to  the  operator's 
position  as  pwssible.  By  means  of  a  patented  gear-shifting 
device,  it  is  possible  to  change  from  any  one  speed  to  another 
with  one  continuous  movement  of  either  of  the  speed  change 
levers. 

The  side  carriage  spans  the  ways  of  the  bed,  eliminating 
overhang  of  the  turret  and  tools.  It  is  provided  with  six 
independent  stops  for  the  longitudinal  movement.  The 
scjuare  turret,  mounted  on  the  cross  slide,  can  be  indexed 
to  four  positions.  The  cross  sliding  turret  revolves  on  a 
ground  tapered  stem  of  large  diameter  and  is  automatically 
locked  in  position.  The  cross  slide  moves  on  a  long,  nar- 
row, dovetail  guide  with  wide,  flat  bearing  surfaces  on  either 
side,  and  has  an  adjustable. taper  gib  to  compensate  for  wear. 
The  cross  feed  can  be  operated  in  both  directions  by  hand 
or  power. 

Power  rapid  traverse  is  provided  in  either  direction  (longi- 


No.  2  Universal  Cincinnati  Acme  Flat  Turret  Lathe  with  Cross  Sliding  Turret  and  Side  Carriage 


matic  chuck  capacity  can  be  furnished,  lli  in.  or  3 '4  in. 
The  turret  travel  is  30  in.  The  square  turret  on  the  side 
carriage,  together  with  the  flat  turret  carriage,  permits  the 
maximum  number  of  tools  to  be  in  operation  at  the  same 
time,  thus  reducing  cutting  time  to  a  minimum.     The  square 


tudinally)  for  the  turret.  The  oix-ration  of  the  control  lever 
automatically  disengages  feed  and  power  _to  the  turnstile 
handle,  making  a  fool-proof  arrangement  a'nd  providing  a 
stationary  turnstile  wheel  while  r?pid  traverse  is  in  motion. 
Twelve    longitudinal    stops    are    provided,    one    independent 
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stop  for  each  turret  position  and  six  auxiliary  stops.  These 
are  operated  by  the  index  knob  at  the  right  of  the  saddle. 
A  S-hp.  constant  speed  motor,  running  at  1200  r.p.m.,  is 
required.     It  is  recommended  that  the  motor  be  mounted  on 


the  rear  side  of  the  head  end  leg,  tliereby  making  the  drive 
self-contained  and  compact.  The  change  from  countershaft 
to  motor  drive  or  vice  versa  can  be  readily  made  at  any 
time. 


Largest  Wrecking  Crane  Placed  in  Service 


THE  Virginian  has  recently  placed  in  service  for  use  on 
its  lines  a  new  wrecking  crane  which  it  is  claimed  has 
the  distinction  of  being  the  largest  machine  of  the  kind 
ever  built.  Heretofore,  as  far  as  is  known,  the  largest  rail- 
road wrecking  crane  was  a  160-ton  machine  having  a  maxi- 
mum capacity  of  320,000  lb.  with  all  out-riggers  in  service. 
As  compared  with  this,  the  new  crane  has  a  capacity  on  the 
main  hoist  of  400,000  lb.  at  a  17-ft.  6-in.  radius  with  all 
out-riggers  in  service,  a  capacity  of  200,000  lb.  at  the  same 
radius  with  end  out-riggers  only  in  service  and  a  capacity 
of  85,000  lb.  at  the  same  radius  without  the  out-riggers.  On 
the  auxiliary  hoist,  the  capacities  are  90,000  lb.  at  24  ft. 
to  30  ft.  radii  with  the  end  out-riggers  only,  and  60,000  lb. 
at  a  24-ft.  radius  without  out-riggers. 

In  designing  the  crane,  the  main  problem  met  was  secur- 
ing the  200-ton  capacity  required  by  the  heavy  rolling  stock 
on  the  Virginian  without  exceeding  railroad  clearances  and 
a  maximum  allowable  axle  load  of  65,000  lb.  on  account  of 
bridges.  The  crane  in  running  order  weighs  356,500  lb.  and 
is  mounted  on  special  six-wheel  trucks,  the  maximum  axle 
load  in  running  order  being  64,000  lb.  The  car  has  a  wheel- 
base  of  26  ft.  2  in.  and  itself  is  34  ft.  long.  The  maximum 
height  of  the  crane  is  15  ft.  9  in.  and  the  greatest  width, 
10  ft.  6  in. 

The  machine  is  equipped  with  a  12-in.  by  12-in.  engine 
operating  on  steam  from  a  65-in.,  160-lb.  A.S.M.E.  boiler, 
and  a  Westinghouse  air  pump  is  provided,  with  clasp  brakes 
on  each  of  the  12  wheels.     These  brakes  may  be  operated  by 


the  operator  of  the  crane  or  by  the  engineman  of  the  loco- 
motive.   All  clutches  are  operated  by  air.    The  machine  is  a 


The   New   Crane    Has  a   Capacity   of  400,000   Lb. 

product  of  the  Industrial  Works,  Bay  City,  Mich.,  andis 
said  to  have  passed  through  all  tests  recently  applied  with 
ease  and  smoothness. 


Elevating- Platform  Truck  With  Six -Foot  Lift 


AN   elevating   platform   truck,   known   as   the   Hy-Lift, 
capable  of  hoisting  a  4,000-lb.  load  6  ft.  from  the 
floor,  has  been  placed  on  the  market  recently  by  the 
Baker  R.   &  L.   Company,   Cleveland,   Ohio.    This  truck  is 


Baker  Hy-Lift  Truck    Efficiently   Transports   and    Elevates    Material 

intended  for  hoisting  purposes,  but  is  often  lised  on  short 
hauls.  It  will  practically  double  and  sometimes  triple  the 
capacity  of  store  houses  for  heavy  material.    It  can  be  used 


for  loading  wagons  or  freight  cars  and,  in  machine  shops 
without  crane  facilities,  is  valuable  for  lifting  heavy  dies  or 
parts  to  and  from  the  machines. 

The  new  Baker  truck  is  of  rugged  construction  through- 
out, being  interstandardized  with  previous  models  as  regards 
motor,  transmission,  universal  joints,  wheels,  tires,  controller, 
etc.  It  is  also  equipped  with  the  Baker  duplex  compensating 
suspension,  described  on  page  257  of  the  April,  1921,  issue 
of  the  Railway  Mechanical  Engineer.  A  two-cable  hoist, 
either  of  the  cables  being  strong  enough  to  carry  more  than 
the  rated  full  load,  is  used,  and  the  advantages  of  the  cable 
system  of  hoisting  is  especially  important  in  tliis  case  where 
a'  long  steel  screw  would  be  subject  to  dirt,  abrasion  and 
severe  bending  strains.  This  standard  truck  lifts  72  in.  but 
trucks  can  also  be  furnished  with  48-in.  or  60-in.  lift  if 
desired. 

The  truck  is  arranged  with  a  two-wheel  drive  and  a  four- 
wheel  steering  mechanism,  providing  for  turning  in  a  mini- 
mum outside  circle  of  107  in.  With  a  load  of  4,000  lb., 
the  maximum  speed  of  the  truck  is  4iX  miles  per  hour,  and 
without  load,  6  miles  per  hour.  The  brakes  are  operated  by 
a  foot  pedal  and  interlocked  with  an  automatic  switch  and 
controller.  The  lifting  speed  without  load  is  1 1  ft.  per  min. ; 
with  2,000  lb.  load,  7  ft.  per  min.;  with  4,000  lb.  load,  5 
ft.  per  min.  The  plate  steel  platform  is  hinged  at  the  point 
of  attachment  to  the  roller  head  so  that  the  tapered  outer 
end  of  the  platform  tips  if  it  catches  when  lowering  the 
load.  All  parts  of  this  truck  are  readily  accessible  for 
lubrication,  adjustment  or  repair. 
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ANEW  heavy  duty  single  pulle}-  drive  lathe,  made  in 
25-in.  and  27-in.  sizes,  has  been  brought  out  by  tlie 
R.  K.  LeBlond  Machine  Tool  Company,  Cincinnati, 
Ohio.  Several  distinctive  features  are  embodied  in  this 
lathe,  one  of  the  most  important  being  the  arrangement  of 
the  selective  geared  headstock  to  provide  16  changes  of  speed 
by  the  simple  manipulation  of  two  levers.  The  speed 
changes  are  made  selectively  without  the  necessity  of  going 
through  any  intermediate  speeds  to  obtain  the  desired  speed. 
The  drive  is  through  an  unusually  large  pulley  with  a  high 
speed  belt  transmitting  power  from  a  15-hp.  motor.  This 
motor  is  mounted  on  a  hinged  motor  plate  attached  to  the 
base  of  the  lathe.  The  driving  clutch  is  operated  by  a  con- 
veniently-placed lever  at  the  front  of  the  headstock  and  also 
by  a  lever  on  the  carriage.  It  is  of  the  powerful  multiple 
disc  ty'pe,  running  in  oil. 

The  bed,  headstock,  carriage,  and  in  fact  all  parts  of  the 
lathe  have  been  designed  for  heavy  duty.  A  new  one-piece 
box  section  apron   provides   a   definite   increase  in   strength 


to  be  unusually  .■-cnsitive  and  a  positive  trip  lever  is  pro- 
vided as  shown  on  the  front  of  the  apron.  The  feed  is 
driven  by  an  independent  feed  rod  and  reversed  by  means  of 
a  shifting  double  bevel  gear. 

Another  feature  of  the  new  lathe  is  the  improved  quick 
change  gear  mechanism  of  generally  heavier  design  and 
greater  driving  power  coupled  with  ease  of  operation.  The 
range  of  threads  and  feeds  has  been  selected  to  cover  the 
usual  requirements,  and  threads  from  -%  to  46  per  in.  can 
be  cut.  The  lead  screw  is  new  and  considerably  larger  than 
those  used  previously.  The  thread  is  of  special  U.  S.  S. 
form,  1  in.  pitch  and  2  3/16  in.  in  diameter.  It  is  finished 
in  a  special  lathe  fitted  with  a  precision  master  screw.  A 
chasing  dial  is  provided  for  catching  all  threads  without 
reversing  the  lead  screw. 

The  heavy  bed  type  taper  attachment  is  designed  for  the 
heaviest  taper  turning  and  boring.  It  is  mounted  on  a  sub- 
stantial bracket  carried  on  heavy  shears  on  the  back  of  the 
bed  and  can  be  moved  to  any  position  along  it.     The  taper 


Le   Blond    Heavy   Duty   Lathe  of   Modern   Design.   Made   in  25-ln.  and   27-ln.   Sizes 


and  rigidity  with  an  important  reduction  in  operating  parts. 
By  a  special  patented  construction,  both  feeds  are  engaged 
with  a  single  positive  jaw  clutch  engaging  the  bevel  gear, 
where  it  has  light  duty  to  perform.     The  feed  control  is  said 


guide  bar,  adjusted  by  a  set  over  knob,  is  clamped  in  position 
by  heavy  bolts  on  each  end.  Should  geared  motor  drive  be 
desired  for  this  lathe,  the  motor  can  be  mounted  on  top  of 
the  head  stock. 


Gantry  Crane  for  Handling  Heavy  Freight 


AN  electric  gantry-  crane  has  been  erected  by  the  Niles- 
Bement-Pond  Company  in  a  busy  freight  yard  near 
New  York,  as  shown  in  the  illustrations.  This  crane, 
embodying  modern  features  of  construction  throughout,  cov- 
ers three  tracks  with  two  driveways,  approachable  from 
either  direction,  with  trackage  space  for  15  cars  at  the  crane. 
With  a  lifting  capacity  of  40  tons,  the  crane  furnishes  ample 
facilities  for  handling  heav}'  freight,  such  as  structural  iron, 
building    materials,    machinery,    boilers,    steel    freight    con- 


tainers, transformers,  etc.      .An  auxiliary  hoist  is  provided, 
having  10  tons  capacity. 

The  span,  center  to  center  of  the  runway  rails,  is  49  ft. 
3  in.  With  the  cantilever  extension  at  one  end,  the  effective 
reach  of  the  main  hoist  is  increased  19  ft.  6  in.  and  the  effec- 
tive reach  of  the  auxiliary  hoist  21  ft.  11  in.  The  lift  of  the 
hook  above  the  runway  rails  is  23  ft.  The  main  and  auxil- 
iary hoist  motors  are  each  50  hp.  The  trolley  and  bridge 
motors  are   10   and   50  hp.   respectively.      The  speeds   with 
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maximum  full  load  are:  Main  hoist,  10  ft.  per  min.;  auxil- 
iar>'  hoist,  40  ft.  per  min.;  trolley,  100  ft.  per  min.,  and 
bridge,  80  ft.  per  min. 

The  cantilever  extension  is  of  the  elevating  type,  being 
motor-operated  from  the  cage,  and  is  readily  elevated  to 
clear  any  obstruction.  Platforms  are  furnished  on  both 
girders  running  the  entire  length,  including  the  cantilever 
extension.  A  platform  is  also  placed  at  the  top  of  the  shear 
legs  for  access  to  the  cantilever  elevating  mechanism  and 
one  on  each  side  of  the  trolley,  which  is  enclosed  for  outside 
service,  as  is  also  the  cage.  The  top  of  the  trolley  housing 
is  arranged  so  that  any  part  can  be  opened  on  hinged  joints, 
allowing  easy  access  to  the  trolley  mechanism  for  oiling, 
etc.,  or  the  entire  house  can  be  easily  removed.  The  cross 
platforms  are  easily  lowered  on  hinged  joints,  alloNving  un- 
obstructed access  to  main  and  auxiliary  hoist  drums  and 
gears. 

The  trollev  frame  is  a  self-contained  built-up  steel  struc- 


ample  strength  and  rigidity,  self-contained  units,  easy  acces- 
sibility and  easy  handling.  The  cage  is  of  plate  steel  con- 
struction,  special    provision   being   made    for   mounting   the 


New  40-Ton    Niles   Gantry   Crane   Unloading   Container   Car   Section 

ture.  with  all  the  mechanism  and  motors  mounted.  The 
trolley  is  designed  to  incorporate  such  improved  features  of 
construction  as  complete  lubrication,  large  wearing  surfaces, 


Gantry  Crane  with   Cantilever   Extension   Placed   in   Raised   Position 

controlling  apparatus  with  concealed  wiring.  The  back  of 
the  switchboard  is  reached  through  large  doors,  which,  when 
opened,  expose  the  entire  board,  allowing  ready  access  to  all 
wiring  connections.  The  crane  travels  on  eight  wheels,  four 
at  each  end,  two  wheels  at  each  end  being  driven  through 
carefully  guarded  gearing. 

The  installation  of  cranes  of  this  type  insures  the  prompt 
unloading  and  placing  on  trucks  of  all  classes  of  heav}- 
freight  from  any  one  of  15  cars  available  in  the  shortest 
l^Kissible  space  of  time,  thereby  solving  in  a  large  measure 
freight  congestion  at  terminal  warehouses.  There  is  an  im- 
portant saving  of  time  and  cost  in  handling  heavy  freight, 
and  in  addition  it  is  moved  more  promptly  to  the  consignee's 
premises. 


Combination  Hammer  Die  for  Drawing  Tapers 


ACOMBIXATIOX  liammer  die  for  drawing  tapers  has 
been  brought  out  by  Beaudry  &  Co.,  Inc.,  Boston, 
Mass.  This  die  can  be  furnished  for  any  make  or 
size  of  trip,  air  or  steam  hammer  and  by  its  use  one  man 
can  in  one  heat  draw  almost  any  taper  that  can  be  handled 
under  a  hammer.  As  will  be  seen  from  the  illustration,  one 
end  is  provided  with  a  tilting  face  so  supported  that  it  moves 
freely  on  a  fixed  axis,  and  the  operator,  by  merely  shifting 
the  position  or  angle  of  the  work  and  striking  a  light  blow, 
automatically  adjusts  this  tilting  face  to  any  desired  angular 
position  with  relation  to  the  top  hammer  die.  Thus  any 
desired  taper  can  be  given  the  work  and  any  shaped  piece 
can  be  completely  finished  and  smoothed  up,  point  and  all, 
without  subsequent  hand  finish. 

Any  scale  falling  between  the  tilting  face  and  die  holder 
is  worked  into  a  pit  through  grooves  and  forced  out  through 
a  hole  in  each  side  of  the  die  holder  so  that  the  tilting  face 
works  freely  at  all  times.  The  fixed  plain  part  »f  the  die 
face  can  be  used  for  general  forging  the  same  as  any  ordi- 
nary die.  The  die  holder  is  cast  of  gun  iron,  while  the  tilting 
face  is  forged  from  60  jx)int  carbon  steel. 

The  die  should  prove  extremely  valuable  for  such  work 


Beaudry    Combination    Taper    Hammer    Drawing     Die 

as  forging  flat,  cape,  diamond  point  and  track  chisels,  calk- 
ing tools,  railroad  spikes,  slice  bars,  drift  pins,  brake  levers, 
drift  pins,  wrenches,  wedges,  shims,  keys,  gibs  and  other 
similar  parts. 


GENERAL  NEWS 


The  Norfolk  &  Western  announces  lliat  an  ugrecmem  has  hu^in 
completed  with  the  newly  formed  association  of  its  shop  employees. 

A  bill  to  abolish  the  Railroad  Labor  Board  by  repealing  sec- 
tions 300  to  316  of  the  Transportation  Act  was  introduced  in  the 
Senate  on  December  16  by  Senator  King  of  Utah. 

Examiners  Borland  and  Mullen,  of  the  Interstate  Commerce 
Commission,  have  concluded  hearings  in  the  general  air  brake  in- 
vestigation and  briefs  are  to  be  filed  by  February  10. 

Employees  of  the  Chesapeake  &  Ohio,  to  the  number  of  about 
600,  are  to  receive  bonuses,  a  fixed  sum  for  each  day,  for  their 
voluntary  service  in  doing  emergency  work  during  the  shopmen's 
strike  of  last  summer. 

The  Northern  Pacific  Shop  Workers'  Association  is  the  latest 
addition  to  the  ranks  of  the  "company  unions"  not  allied  with 
National  organizations.  The  new  union  is  reported  to  have  agreed 
with  the  company  on  wage  scales  and  working  conditions. 

Renewed  complaint  about  the  condition  of  railroad  equipment  as 
a  result  of  tlie  shop  strike  was  made  to  President  Harding  on 
November  25  by  William  H.  Johnston,  president  of  the  Interna- 
tional Association  of  Machinists,  and  B.  M.  Jewell,  president  of 
the  Railway  Employees  Department  of  the  American  Federation  of 
Labor.  They  also  protested  that  several  railroads  were  still  vio- 
lating orders  of  the  Labor  Board  regarding  contracting  shop  work. 

The  Transportation  Brotherhoods'  National  Bank  opened  for 
business  at  Minneapolis,  Minn.,  on  December  19.  This  bank  is 
owned  by  members  of  the  brotherhoods  of  railroad  enginemen  and 
trainmen  and  is  the  sixth  bank  in  the  United  States  owned  and 
operated  by  members  of  railroad  labor  unions.  The  president  of 
the  bank  is  Warren  S.  Stone,  chief  of  the  locomotive  engineers, 
and  the  executive  vice-president  is  W.  P.  Kennedy,  general  chair- 
man, on  the  Chicago,  Milwaukee  &  St.  Paul  Railway  of  the  Broth- 
erhood of  Railroad  Trainmen. 

Employees  of  the  Pennsylvania  Railroad  have  bought,  through 
the  Mutual  Beneficial  Association,  27,000  shares  of  the  stock  of 
the  railroad  company,  and  about  1,500  shares  were  thus  bought  by 
employees  during  one  week  recently,  J.  K.  Linn,  treasurer  of  the 
Mutual  Beneficial  Association,  Philadelphia,  through  whom  the 
purchases  are  made,  says  that  he  recently  received  from  one  limit- 
ed territory  nearly  1,000  names  of  employees  desiring  to  buy  stock, 
most  of  them  ordering  a  single  share  each.  The  stock  is  bought  in 
the  open  market  and  the  Mutual  Beneficial  Association  keeps  the 
shares  for  a  time  so  as  to  allow  the  buyers  to  pay  in  instalments. 

Senator  G.  W.  Pepper,  of  Pennsylvania,  to  whom  the  representa- 
tives of  the  American  Federation  of  Labor,  speaking  for  former 
Pennsylvania  Railroad  shopmen,  have  appealed  for  aid,  recently 
had  a  long  conference  with  Vice-president  W.  W.  Atterbury,  and 
on  Monday,  November  27,  at  the  invitation  of  General  Atterbury, 
conferred  at  his  office  in  Philadelphia  with  chairmen  of  the  new 
associations  of  shopmen  which  have  been  organized  since  the  strike, 
representatives  of  the  former  shopmen  also  taking  part.  This  tri- 
partite conference,  after  three  hours'  deliberation,  ^yas 
adjourned  to  a  date  to  be  selected  by  Senator  Pepper,  Reporting 
this  conference.  General  Atterbury  reiterates  the  determination  of 
the  railroad  company  to  continue  its  present  arrangement  with  its 
shopmen,  unless  the  shopmen  themselves  desire  a  change ;  and  says 
that  he  asked  their  representatives  to  confer  with  the  Senator  be- 
cause, "I  simply  wanted  them  to  share  with  me  the  burden  of  con- 
vincing people  that  what  we  have  jointly  set  up  on  this  railroad 
is  fair  and  mutually  satisfactory." 


St.   Louis   Southwestern  to   Spend  $5,000,000 

The  St.  Louis-Southwestern  has  announced  a  $5,000,000  improve- 
ment program,  including  the  purchase  of  15  locomotives,  500  box 
cars,  500  automobile  cars  and  200  convertible  cars;  also,  the  con- 
version of  locomotives  used  in  Texas  from  coal  to  oil  burners. 


M.  &  N.  A.  Strikers  Lose  All  Rights 

Former  employees  of  the  Missouri  &  North  Arkans.is  who  went 
on  strike  about  two  months  ago  following  their  refusal  to  accept 
the  wage  offered  by  the  road  under  the  decision  of  the  L;ibor 
Board,  have  lost  all  rights  as  employees  of  the  road,  according 
to  a  ruling  of  the  Federal  Court  at  Harrison,  Ark.,  in  which  the 
temporary  injunction  against  picketing  was  made  permanent.  All 
relationship  that  the  former  employees  may  have  sustained  to  the 
company  has  ceased,  according  to  the  decision.  The  temporary 
injunction  which  is  now  made  permanent  was  issued  in  July,  and 
covered  all  the  road's  property-  in  Arkansas. 


Wage   Statistics   for   September — Over 
$3,000,000  in  Bonuses 

The  total  number  of  employees  reported  by  Class  I  railroads 
for  the  month  of  September,  1922,  was  1,708,591,  an  increase  of 
114,517,  or  7.2  per  cent,  over  the  preceding  month,  according 
to  the  monthly  statistical  bulletin  issued  by  the  Interstate  Com- 
merce Commission.  The  total  compensation  was  $238,735,394,  an 
increase  of  $13,758,750,  or  6.1  per  cent.  The  largest  increase  in 
employment  appears  in  the  maintenance  of  equipment  and  stores 
group,  which  was  96,505.  The  total  number  of  employees  falling 
within  that  group  was  410.278,  or  85  per  cent  of  the  average 
number  employed  during  the  12  months  preceding  the  strike. 
The  number  of  persons  employed  as  machinists,  blacksmiths,  or 
boilermakers  was  69  per  cent  of  the  average  for  the  year  ended 
June  30,  1922. 

As  in  August,  the  overtime  made  by  shop  employees  was  ab- 
normally heavy,  representing  25.57  per  cent  of  their  total  com- 
pensation. In  June,  1922,  or  the  month  just  prior  to  the  strike, 
this  percentage  was  2.62. 

Reports  from  181  roads  employing  98  per  cent  of  the  total 
number  of  employees  indicate  that  during  the  month  the  em- 
ployees received  bonuses  amounting  to  $3,689,907  for  loyal  service 
performed  during  the  strike,  which  amount  is  not  included  in  this 
summarv. 


"Boring  From  Within" 

Plans  for  amalgamating  the  16  existing  railroad  labor  organiza- 
tions were  discussed  at  a  three-day  convention  at  Chicago,  which 
ended  on  December  11,  A  manifesto  was  adopted  and  a  committee 
O'f  50  appointed  to  carry  on  the  work  advocated  at  this  meeting. 
Reports  indicate  that  of  the  360  persons  present  the  majority  were 
former  shop  employees  who  are  still  on  strike. 

The  leaders  of  the  larger  railway  labor  organizations  did  not 
participate  in  this  meeting  and  several  of  them  warned  the  mem- 
bers of  their  organizations  not  to  attend.  The  presence  of  William 
Z.  Foster  and  other  advocates  of  the  "one  big  union"  idea,  in- 
dicated that  the  purpose  of  the  convention  was  to  perfect  plans 
for  "boring  from  within"  the  existing  organizations  in  order  to 
bring  about  their  dissolution. 


New  Freight  Cars  in  1922 

The  railroads  of  the  United  States  from  January  1  to  Novem- 
ber 1,  1922,  had  47,802  more  new  freight  cars,  either  ordered 
and  under  construction,  or  installed  in  actual  service,  than  during 
the  entire  year  1921,  according  to  reports  received  by  the  Car 
Service  Division  A.  R.  A.;  that  is  to  say,  a  total  of  117,238  cars. 
During  the  year  1921  the  total  was  69,436. 

Of  the  total  for  1922.  50,196  were  box  cars,  of  which,  up  to 
November  1,  19,352  had  been  installed.  Coal  cars  ordered  totaled 
49,383,  of  which  26,812  were  actually,  installed. 

There  was  also  an  increase  of  716  in  the  number  of  locomotives 
installed  or  on  order.  Locomotives  installed  up  to  November  1 
totaled  866,  while  orders  had  been  placed  for  1,232,  making  a  total 
of  2,098,  as  compared  with  1.382  in  the  12  months  of  1921, 
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Power   Press   Code  and   Head  and   Eye   Safety   Code 
Approved  by  the  A.  E.  S.  C. 

The  frequency  of  two  of.  the  most  serious  and  most  common 
types  of  industrial  accidents  should  be  greatly  reduced  through 
the  application  of  two  safety  codes  which  have  just  been  approved 
by  the  American  Engineering  Standards  Committee.  The  Safety 
Code  for  Power  Presses,  Foot  and  Hand  Presses,  vvliich  has  been 
approved  as  "Tentative  American  Standard,"  is  the  first  national 
safety  code  on  this  subject  to  be  prepared  in  America.  The  Safety 
Code  for  the  Protection  of  Heads  and  Eyes  of  Industrial  Workers, 
which  has  now  received  the  A.  E.  S.  C.  approval  as  "American 
Standard"  had  been  approved  by  the  committee  some  time  ago  as 
"Recommended  American  Practice." 

The  high  speed  punch  or  forming  press  is  one  of  the  most 
dangerous  machines  in  industry.  This  code  consists  of  two  parts 
— the  first  part  describing  standard  requirements  and  the  second 
consisting  of  a  discussion  of  press  hazards  and  protective  methods 
and  devices. 

A  statement  from  the  National  Committee  for  the  Prevention 
of  Blindness  calls  attention  to  Dr.  Earl  B.  Fowler's  estimate  that 
there  are  in  the  United  States  approximately  15,000  persons  who 
have  been  blinded  by  industrial  accidents  and  that  this  is  almost 
IS  per  cent  of  the  blind  population  of  the  country.  In  one  state 
alone,  Pennsylvania,  652  industrial  workers  lost  one  eye  each  and 
18  lost  both  eyes  in  accidents  during  a  single  year. 

Because  of  this  serious  situation  the  L^.  S.  Bureau  of  Standards 
with  the  co-operation  of  the  War  and  Navy  Departments  began 
in  1918  the  preparation  of  a  head  and  eye  safety  code.  Several 
years  ago  this  code  was  submitted  for  the  approval  of  the  Ameri- 
can Engineering  Standards  Committee  and  it  has  since  then  been 
the  subject  of  investigation,  criticism,  and  revision. 

The  subjects  covered  in  the  Plead  and  Eye  Safety  Code  are : 
Protectors  for  Chippers,  Riveters,  Caulkers,  etc..  Protectors  for 
Scaling,  Grinding,  etc.,  Protectors  for  Exposure  to  Dust  and  Wind, 
etc.,  Protectors  for  Babbitting,  etc..  Protectors  for  Handling  Cor- 
rosive Chemicals,  Dipping,  Brush  Coatings,  etc.,  Protectors  for 
Sandblasting,  Protectors  for  Exposure  to  Glare,  Protectors  for 
Oxy-Acetylene  Welding,  Furnace  Work,  etc..  Protectors  for  Elec- 
tric Arc  Welding  and  Cutting,  Operating  Rules,  and  Tests  for 
Frames  and  Glass. 


decrease  of  250.000,000  francs  in  the  annual  pay  roll,  while  the 
eight-hour  day  law  increased  the  operating  forces  by  110,000  and 
the  pay  roll  over  1,000,000,000  francs. 


Electrification — Installation  and  Operating  Costs 

Steam  Road  Electrification  was  the  title  of  an  address  pre- 
sented by  A.  H.  Armstrong,  chairman  electrification  committee, 
General  Electric  Company,  before  the  New  York  Electrical 
Society  on  Tuesday,  December  19,  at  the  Engineering  Societies' 
building  in  New  York.  Mr.  Armstrong  stated  that  the  saving 
in  coal  effected  by  electric  operation  should  offset  the  additional 
cost  of  the  electrical  equipment.  Electrical  operating  facilities 
exclusive  of  locomotives,  he  stated,  cost  just  about  as  much  as 
the  electric  locomotives  themselves,  while  steam  locomotive  op- 
erating facilities,  not  required  when  a  road  is  electrified,  cost 
about  one-half  as  much  as  the  locomotives.  Electrification,  he 
said,  in  a  given  case,  should  save  about  20  per  cent  in  operating 
costs  as  compared  with  steam,  12  per  cent  of  which  was  effected 
by  reduced  maintenance  costs. 

Mr.  Armstrong  also  elaborated  upon  the  better  known  advan- 
tages of  electric  operation,  such  as  increased  track  capacity, 
improved  terminal  facilities,  improved  operation,  etc.  He  also 
pointed  out  the  fact  that  the  great  majority  of  steam  road  termi- 
nals were  of  a  necessity  on  the  outskirts  of  cities,  and  he  stated 
that  electrified  terminals  centrally  located  would  minimize  truck 
competition. 


French  Railway  Labor  Act  Revised 

The  bill  providing  for  a  revision  of  the  working  day  on 
French  railroads  effects  small  economies  in  the  operation  of 
the  roads,  which  are  now  working  under  a  heavy  deficit,  ac- 
cording to  Commerce  Reports.  A  distinction  is  made  between 
active  labor  and  mere  presence  on  the  job.  In  the  former  class 
the  8-hour  day  still  obtains,  while  in  the  latter  the  length  of 
the  day  varies  according  to  the  nature  of  the  work.  Each 
'  employee  must  put  in  2,504  hours  of  work  a  year,  with  extra 
pay  for  overtime.  The  indefinite  nature  of  this  provision  for 
overtime  payment  is  expected  to  neutralize  the  good  features  of 
the  bill. 

Allowance  is  made  for  a  reduction  of  30,000  in  forces  and  a 


Short    Line    Association    Establishes    Purchasing 
Agency  at  Chicago 

The  Consolidated  Purchasing  Agency  of  the  American  Short 
Line  Railroad  Association,  which  was  organized  in  June,  1921, 
with  James  W.  Cain  as  manager  of  purchases,  was  removed  from 
Washington  to  Chicago,  on  December  1,  1922,  and  is  now  located 
in  the  Railway  Exchange  building.  This  change  was  necessitated 
by  the  increased  volume  of  business  being  handled  by  this  depart- 
ment of  the  association,  which  can  best  be  taken  care  of  from  a 
more  central  point.  Chicago  was  chosen  in  order  that  the  agency 
might  be  able  to  keep  in  constant  contact  with  manufacturers  and 
secure  the  best  class  of  used  cars  and  locomotives  direct  from  the 
trunk  lines. 

The  membership  of  the  American  Short  Line  Railroad  Associa- 
tion consists  of  slightly  less  than  500  dift'erent  railroads,  which 
in  combination  represent  over  25,000  miles  of  main  line  tracks  and 
an  investment  of  over  $1,000,000,000.  These  roads  vary  from  small 
logging  lines  a  few  miles  in  length  up  to  interstate  carriers  of 
several  hundred  miles,  and  include  Qass  2  and  Class  3  roads. 

While  the  consolidated  purchasmg  agency  assumes  no  financial 
responsibility,  being  tmincorporated  and  without  working  capital, 
it  acts  as  an  agency  for  combining  the  purchases  of  these  different 
railroad  companies  and  for  negotiating  prices  on  a  volume  basis 
instead  of  the  retail  basis  on  which  the  individual  small  railroad 
has  heretofore  purchased  its  supplies.  There  has  been  no  attempt 
to  cover  all  purchases,  but  instead  the  agency  has  proceeded  con- 
servatively and  confined  its  efforts  during  the  first  year  to  those 
materials  which  were  either  standard  or  susceptible  of -standard- 
ization. For  example,  purchases  of  rails  have  been  made  in  500- 
ton  lots  and  distributed  to  member  lines  in  less  than  500-ton  ship- 
ments, which  gave  them  the  same  advantage  as  the  purchaser  of 
50O  tons  and  over.  Likewise,  spikes  and  bolts  are  purchased  in 
carload  lots,  and  even  though  a  small  road  may  need  only  25  kegs 
it  derives  the  benefit  of  the  carload  price.  Besides  purchasing,  the 
agency  aids  in  the  sale  of  materials  which  the  short  lines  do  not 
need  and  arranges  the  exchange  of  equipment  among  the  roads. 
To  expedite  the  work  of  the  agency  a  department  of  new  equip- 
ment and  materials,  one  of  second  hand  equipment  and  one  of 
industrial  development  was  formed. 

During  its  existence  the  agency  has  proved  its  value  to  the  short 
lines,  not  only  in  purchasing  and  exchanging,  but  in  the  selection 
of  equipment  best  suited  to  the  most  efficient  operation  of  these 
lines.  As  a  result  the  scope  of  the  organization  has  reached  such 
proportions  that  it  is  necessary  to  develop  a  more  extensive  or- 
ganization. Accordingly  plans  are  being  considered  wherein  three 
regional  offices  will  be  opened  during  this  year,  one  in  the 
east,  one  in  the  south  and  one  on  the  Pacific  coast,  which  will 
facilitate  the  distribution  of  materials  shipped  in  carload  lots  and 
reconsigned. 

After  an  investigation  covering  the  greater  part  of  a  year,  aug- 
mented by  answers  to  questionnaires  sent  to  all  member  lines 
throughout  the  United  States  and  Canada,  the  consolidated  pur- 
chasing agency  made  recommendations  and  placed  orders  for  over 
a  quarter  of  a  million  dollars'  worth  of  gasoline  railway  motor  car 
equipment,  representing  some  20  cars,  which  are  showing  excellent 
results  on  the  different  lines  and  which  are  replacing  steam  pas- 
senger trains. 

Through  the  activities  of  the  manager  of  purchases,  a  finance 
corporation  is  now  being  organized  under  direction  of  the  associa- 
tion, whereby  member  lines  and  others  may  acquire  motor  car 
equipment  under  a  lease  purchase  plan,  making  it  possible  for  the 
equipment  to  pay  for  itself  through  the  saving  effected. 

Work  is  also  progressing  satisfactorily  in  the  direction  of  ar- 
ranging for  standard  designs  of  cars  and  locomotives,  whereby 
substantial  economies  may  be  effected.  It  will  also  be  possible 
by  using  standard"  designs  to  arrange  financing  on  a  basis  that 
could  not  be  done  where  a  variety  of  different  designs  were  con- 
templated. Through  the  consolidation  of  the  requirements  of  these 
lines,  the  quantity  will  be  sufficient  to  justify  liberal  prices  and 
terms. 

Just  as  fast  as  these  different  problems  are  worked  out,  others 
will  be  taken  up,  such  as  combining  the  fuel  requirements  in  dif- 
ferent districts,  grouping  the  insurance,  and  possibly  evolving 
policies  giving  more  complete  coverage  than  heretofore;   conver- 
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sion  of  coal  burning  equipment  to  oil,  where  the  combined  loco- 
motives are  sufficient  to  justify  lower  prices  and  enable  financing 
of  the  equipment ;  and  other  such  innovations  which  make  for 
cconomv. 


"Railway  Engineering  and  Maintenance" 

Effective  January  1,  1923,  the  name  of  the  Railway  Maintenance 
Engineer  will  be  changed  to  Railway  Engineering  and  Main- 
tenance. At  the  same  time,  the  number  of  editorial  pages  will 
be  increased  to  permit  the  inclusion  of  more  information  relative 
to  the  design,  construction  and  maintenance  of  railway  bridge, 
building  and  water  service  facilities. 

Since  the  establishment  of  the  Maintenance  of  Way  section  in 
the  Railway  Age  in  1911  and  its  development  into  the  Railway 
Maintenance  Engineer  in  1916,  there  has  developed  a  closer  con- 
tact between  engineering  and  maintenance,  until  today  they  are 
merged  on  many  railroads.  This  increasingly  intimate  relation- 
ship has  been  apparent  in  the  Roadmasters'  Association,  the  Bridge 
and  Building  Association  and  the  American  Railway  Engineering 
.Association.  It  has  also  been  reflected  in  the  editorial  contents 
of  the  Railway  Maintenance  Engineer  and  its  circle  of  readers, 
until  today  this  paper  is  read  by  nearly  every  railway  officer  of 
technical  or  practical  training  in  charge  of  the  construction  and 
maintenance  of  roadway  and  structures.  The  new  name  has  been 
adopted  in  order  to  indicate  more  accurately  the  nature  of  the 
editorial  contents  and  the  character  of  the  readers  of  this  pub- 
lication. 

The  additional  attention  which  will  be  given  to  bridge,  building 
and  water  service  problems  is  a  recognition  of  the  increasing 
importance  of  these  phases  of  railway  construction  and  main- 
tenance. By  increasing  the  number  of  editorial  pages  these  de- 
velopments will  be  treated  more  adequately  without  detracting  in 
any  way  from  the  space  now  devoted  to  the  problems  of  track  con- 
struction and  maintenance,  or  eliminating  any  other  features  now 
appearing  in  the  publication. 


Petition  in  Court  Against  Railroad  Labor  Board 

The  Railway  Service  &  Supply  Corporation,  which  contracted 
with  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  to  repair 
freight  cars  and  locomotives  at  the  road's  shops  at  Beech  Grove, 
Ind.,  and  Brightwood,  Ind.,  has  petitioned  the  Federal  District 
Court  of  Chicago  for  a  writ  of  certiorari  in  order  to  obtain  a 
court  ruling  on  the  action  of  the  Railroad  Labor  Board  in  declar- 
ing these  contracts  to  be  violations  of  the  Transportation  Act  and 
of  decisions  of  the  Labor  Board.  Petitioner  points  out  that  under 
the  contracts  the  road  is  saving  from  $115,000  to  $125,000  annually 
on  the  repair  of  locomotives  and  appro.ximately  $11,000  a  year  on 
repair  of  cars.  All  of  the  legal  arguments  which  have  been  ad- 
vanced before  the  Board  and  directed  against  that  body's  right 
to  rule  against  such  contracts  are  cited,  and  petitioner  avers  that 
the  Board's  decision  "unjustly  and  unlawfully  interferes  with  and 
prejudices  relations  established  by  petitioner  with  its  employees 
and  the  railway  company"  and  "any  unlawful  interference  [with 
these  relations]  will  deprive  the  petitioner  '  of  the  full  benefit  of 
time,  efforts,  industry  and  large  sums  of  money  expended  in  per- 
fecting the  efficiency  of  its  organization  employed  by  it  in  operating 
the  shops,  to  the  great  and  irretrievable  loss  and  damage  of  the 
petitioner."  The  application  also  calls  attention  to  the  fact  that 
if  the  Board's  ruling  is  allowed  to  stand  "petitioner  has  good  rea- 
son to  fear  that  the  railway  company  w^ill  terminate  the  contract" 
and  "it  will  deter  other  railroads  from  seeking  the  services  of  the 
petitioner  and  from  entering  into  similar  contracts,  all  to  the  peti- 
tioner's great  and  irreparable  damage."  The  Board  is  charged 
with  exceeding  the  authority  conferred  upon  it  by  the  Transporta- 
tion Act.  and  with  infringing  upon  the  judicial  power  of  the  courts 
and  the  legislative  powers  of  Congress.  The  fact  that  the  con- 
tractor was  not  represented  at  or  notified  of  the  hearings  in  the 
case  is  cited  by  the  petitioner  as  depriving  it  of  its  rights  of  prop- 
erty and  contract.  

Labor  Board  Decisions 

Proof  of  Authority  for  Representation  Required.— On  April 
18.  1922,  the  chief  executive  of  the  United  Brotherhood  of  Main- 
tenance of  Way  Employees  and  Railway  Shop  Laborers  claimed, 
before  the  Labor  Board,  that  the  organization  represented  a  ma- 
jority of  the  maintenance  of  way  employees  and  railway  shop 
laborers  on  the  Wabash,  Chester  &  Western.  The  railway  con- 
tended that  there  was  no  controversy  between  it  and  its  employees ; 


that  on  that  railroad  there  was  no  organization  of  the  employees 
referred  to  and  that  the  complainant  organization  did  not  repre- 
sent anyone  on  that  road  ;  and  it  refused  to  deal  with  them.  The 
Labor  Board  decided  that  the  road  should  arrange  to  hold  a 
conference  with  the  representatives  of  the  maintenance  of  way 
organization ;  and  if  they  can  produce  evidence  that  the  employees 
on  this  road  have  designated  that  organization  to  represent  them, 
negotiations  shall  be  conducted  in  an  effort  to  agree  upon  rules 
and  working  conditions  covering  the  employees  involved. — De- 
cision No.  1357. 

Payment  for  Yard  Crews  Helping  Trains  Out  of  Termi- 
nals.— Prior  to  April  1,  1920.  yard  crews  were  helping  trains  out 
of  yards  and  beyond  yard  limit  boards  at  various  terminals  on  the 
Minneapolis  &  St.  Louis  as  a  part  of  their  regular  assignment, 
compensation  therefor  being  covered  by  yard  rates  without  arbi- 
traries  or  special  allowances,  .'\ftcr  that  date  yard  crews  were 
allow-ed  a  minimum  of  one  hour  at  road  rates  of  pay,  in  addition 
to  the  day's  pay  for  yard  service,  for  each  time  such  service  was 
required  of  them,  in  accordance  with  an  interpretation  of  para- 
graph b.  Article  20,  of  supplement  24  to  General  Order  No.  27. 
.\fter  the  receipt  of  decisions  rendered  by  the  Labor  Board  of 
-Adjustment  No.  1,  indicating  that  no  change  in  the  manner  of 
payment  for  such  services  was  contemplated  in  paragraph  b,  of 
Article  20,  this  allowance  was  discontinued.  Members  of  the 
trainmen's  organization  then  appealed  to  the  Labor  Board, 
contending  that  this  allowance  should  be  continued.  The  Labor 
Board  decided  that  paragraph  b  applied  only  when  yard  engineers 
assist  trains  beyond  the  switching  limits. — Decision  No.   1285. 

Engine    Watchmen    Entitled    to    Meal    Period.— The    Gulf 
Coast   Lines  employ  three  engine   watchmen   at   Anchorage,   La., 
each  of  which  is  assigned  to  work  8  hours  a  day.  exclusive  of 
the  meal  period,  which  makes  a  spread  of  8  hr.  and  20  min.,  from 
the  time  they  report  for  duty  until  they  are  released.     The  em- 
ployees  contended  that   these  men   should   be  allowed  20  min.  or 
more  for  a  meal  period  without  deduction  in  pay  since  they  did 
not  leave  the  premises  of  the  road  for  lunch,  nor  neglect  any  of 
their  duties ;  there  was  sufficient  time  in  which  to  eat  while  wait- 
ing for  steam  or  for  an  engine  to  fill  with  water  or  oil.     They 
contended  further  that  the  carrier  has  no  right  to  hold  them  on 
duty  an  extra  20  min..  without  extra  compensation.     The  carrier 
contended  that  it  was  within  its  rights  by  arranging  the  shifts  in 
this  manner. and  requiring  a  20-min.  overlap.     The  Labor  Board 
decided  that   in  accordance   with   section  a-2,   Article  V,   of  De- 
cision  No.   501,   the  employees   should  be  granted   a   meal   period 
not  to  exceed  20  min.,   without  deduction  in  pay   and  being  re- 
quired to  lap  shifts  or  make  up  this  time.—Decision  No.   1345. 
Extended  Leave  of  Absence  Sustained. — A  bridge  and  build- 
ing foreman  on  the  Chicago,  Indianapolis  &  Louisville  was  granted 
two  months'  leave  of  absence  to  serve  as  general  chairman  of  the 
United  Brotherhood  of  Maintenance  of  Way  Employees  and  Rail- 
way  Shop  Laborers.     .\t  the  end  of  this  period  he  decided  to  re- 
tain  this   position   permanently   and   the   railway   demoted   him   to 
carpenter,  contending  that  an  employee  in  a  supervisory  capacitj- 
should   not   act  as   general   chairman   representing  the   employees. 
He  was  further  notified  that  if  he  expected  to  remain  in  the  service 
of  the  carrier  as  a  carpenter,  he  would  have  to  work  enough  time 
to  keep  his  name  on  the  payroll.     The  employees  appealed  to  the 
Labor   Board,   which  decided   that   it   has   been   a   recognized  and 
time-honored  practice  with  practically  all  carriers  having  working 
agreements  with  their  employees  to  grant  leaves  of  absence   (oft- 
times  indefinite  with  full  retention  of  seniority  rights)   to  general 
chairmen  representing  large  groups  of  employees  in  order  that  they 
mi-'ht   perform    the   duties    incumbent    upon   that    position.       The 
Labor  Board  decided  that  the  carrier  was  not  justified  in  refusmg 
th'"s  man  further  leave  and  free  transportation  and  that  he  should 
be  restored  to  the  seniority  roster  in  accordance  with  his  standmg 
prior  to  his  demotion.— Daemon  No.  1342. 


Supreme    Court    to    Review    Pennsylvania-Labor 

Board  Case 

The  United  States  Supreme  Court  on  November  20  granted  a 
writ  of  certiorari  on  the  application  of  the  Pennsylvania  Rail- 
road providing  for  a  review  of  the  decision  of  the  court  of  ap- 
peals in  the  controversy  as  to  the  authority  of  the  Railroad  Labor 
Board  to  issue  orders  governing  the  method  of  employee  repre- 
sentation on  committees  formed  for  conferring  with  the  manage- 
ment on  questions  pertaining  to  rules  and  working  conditions. 
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Selection  of  Employee  Represext.xtiox. — In  accordance  with 
Decision  No.  119,  the  Pere  Marquette  entered  into  negotiations 
with  a  coininittee  representing  the  United  Brotherhood  of  Car- 
penters and  Joiners  of  America  which  was  recognized  by  the  car- 
rier as  the  duly  recognized  representatives  of  the  workmen  in  the 
bridge  and  building  department.  In  these  conferences  certain  art- 
working  rules  and  agreements  were  agreed  upon,  while  certain 
others  were  not  agreed  upon  and  were  submitted  to  the  Labor 
Board  for  decision.  Later  the  road  entered  into  negotiations  with 
the  United  Brotherhood  of  Maintenance  of  Way  Employees  and 
Railway  Shop  Laborers,  in  the  course  of  which  a  disagreement 
arose  regarding  the  scope  of  the  rules  so  negotiated.  The  Main- 
tenance of  Way  Brotherhood  contended  that  it  represented  all 
employees  in  the  maintenance  of  way  department,  while  the  car- 
rier took  the  position  that  the  bridge  and  building  employees  were 
represented  by  another  committee  and  should  therefore  be  elimi- 
nated from  the  scope  of  the  rules  under  consideration.  Later  the 
carrier  placed  in  effect  the  provisions  of  Decision  No.  501  for  all 
employees  referred  to  therein,  including  those  of  the  bridge  and 
building  department,  in  lieu  of  the  rules  agreed  upon  in  the  con- 
ference with  the  committee  of  the  United  Brotherhood  of  Car- 
penters and  Joiners  of  America.  Representatives  of  the  employees 
took  the  position  that  the  road  should  not  have  applied  Decision 
No.  SOI  to  the  employees  in  the  bridge  and  building  department  in 
lieu  of  the  rules  that  had  been  agreed  upon.  In  its  opinion  the 
Labor  Board  took  the  position  that  it  will  not  decide  questions  as 
to  the  jurisdiction  of  organizations  nor  as  to  representation  of 
employees.  It  sustained  the  carrier  in  the  application  of  Decision 
No.  501  to  the  employees  of  the  bridge  and  building  department 
and  stated  that  the  inclusion  of  these  employees  shall  not  preclude 
them  from  selecting  representatives  of  their  own  choosing.— Df- 
cision  No.  1358. 

MEETINGS   AND   CONVENTIONS 

The  follomiig  list  gh-es  iui>nes  cf  secretaries.  dates_  of  next  or  regular 
meetings    and    places    of    meeting    of    mechanical    associations    and    railroad 

Air-Brake  Association.— F.  F.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.     1923   annual  convention;   Denver,  first  Tuesday  in   May. 

.\MERICAN      BtAILROAD     MASTER     TINNERS'.     COPPERSMITHS'     ASD     PIPEFITTERS' 

Association. — C.  Borcherdt,  202  North  Hamilton  Ave.,  Chicago. 
American    Railway   Asochtion,   Division    V — Mechanical. — V.    R.    Haw- 
thorne, 431  South  Dearborn  St.,  Chicago. 

Division    V — Eoi-ipment    Painting    Division. — V.    R.    Hawthorne, 

Division  VI — Purchases  and   Stores. — W.  J.   Farrell,   30   Vssey 
St.,  New  York.     Next  meeting,  Chicago,  May  22,  1923.  '  . 

American    R.mlwav   Tool    Foremen's    Association. — R.    D.    Fletcher,    1143 

E.  Marquette  Road,  Chicago. 
Vmerican    Society   of    Mechanical    Engineers. — Calvin   W.    Kice,    29    v\ . 
Thirty-ninth  St..  New  York._    Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth  Building,  New  Y'ork. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,   Philadelphia,   Pa. 

American    Society   for   Steel   Treating. — W.    H.   Eiseman,   4600  Prospect 
Ave.,    Cleveland,    Ohio.     Sectional   meeting,    February    8   and   9,    City 
Club.  Chicago. 
\ssocLATiON    OF    RAILWAY    Electric.\l    ENGINEERS. — .Toseph    A.    Andreucetti, 
C.  &  N.  W.,  Room  411.  C.  &  N.  W.  Station.  Chicago,  111. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrcok  St.,  Montreal,  Que. 
Next  meeting  January  9.  A  paper  on  Kiln  Drying  of  Lumber  will  be 
presented  by  F.  O.  Forey,  Chemical  Engineer,  Robert  Hunt  Company, 
Montreal,  t    t^- 

Car  Foremen's  .Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  Au^nist,   Great   Northern   Hotel.   Chicago,  111, 

Car  Foremen's  Association  of  St,  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo. 

Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  \ . 
Next  meeting  January  11.  The  subject  to  be  discussed  will  be  More 
Tons  per  llile  and  per  Car;  How  the  Mechanical  Dept.  Can  Help 
the  Operating  Department  Save  Money.  J,  J.  Bernet,  President  of 
the  Nickel  Plate  will  open  the  discussion.  Annual  reports;  installation 
of   officers. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis.  East  St.  Louis,  111. 

Cincinnati  Railway  Club. — \V.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati,   Ohio. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich. 

International  Railway  Fuel  Association. — ^J.  G.  Crawford,  702  East 
Fifty-first  St.,   Chicago,   111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061    W.    Wabash    Ave..    Winona.    Minn, 

Master  Boilermakers'  Association, — Harrv  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y. 

New  England  Railroad  Club.— W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Next  meeting  January  9.  A  paper  entitled  "Is  tbe.  Steam  Loco- 
motive Out  cf  Date?"  will  be  presented  by  L.  G.  Coleman,  assistant 
general  manager  in  charge  of  mechanical  department.   Boston  &  Maine. 

New   'York   Railroad   Club. — H.    D.    X'ought.   26   Cortlandt    St.,    New   York 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane    Building,    Buffalo,    N.    Y. 

Pacific  Railway  Club. — W.  S.  Wollner.   64  Pine  St.,   San  Francisco,  'Cal. 

Railw\\y  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh.  Pa. 

St.  I^uis  Railway  Club. — B.  W.  Fruenthal,  Union  Station,  St.  Louis, 
Mo. 

Traveling  Engineers'  Assochtion. — W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Cleveland,  Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall  60S  North  Michigan  Ave., 
Chicago. 


SUPPLY  TRADE  NOTES 


Irene  P.  Schorield,  secretary,  Universal  Boring  Machine  Com- 
pany,  Hudson,   Mass.,  died  on  December  3. 

R.  C.  Jerome,  vice-president  and  general  manager  of  the 
Jerome-Edwards  Metallic  Packing  Company,  Chicago,  has  left 
the   service   of  that  organization. 

F.  W.  Doty,  Pacific  Coast  representative  of  the  railroad  and 
government  department  of  Johns-Man\ille,  Incorporated,  New 
\ork,  died  at  San  Francisco  on   November  9. 

The  Willamette  Iron  &  Steel  Works,  Portland,  Ore.,  has  begun 
the  manufacture  of  gear  type  locomotives  designed  for  use  on 
logging  railways.  The  company  expects  to  build  one  locomotive 
a  month. 

The  Gibb  Instrument  Co..  Detroit,  Mich.,  makers  of  electric 
welding  equipment,  has  removed  its  plant  and  offices  to  Bay  City, 
Mich.  The  purpose  of  this  move  is  to  provide  increased  manu- 
facturing facilities. 

R.  M.  Chissora,  formerly  chief  clerk  to  the  purchasing  agent 
of  the  Chicago,  Indianapolis  &  Louisville  at  Chicago,  has  been 
appointed  special  representative  in  the  railroad  department  of  the 
Lehon  Company,  Chicago. 

D.  S.  Hutchcraft,  formerly  vice-president  of  the  Indiana  Air 
Pump  Company,  Indianapolis,  Ind.,  has  been  appointed  district 
manager  in  charge  cf  the  Chicago  Pneumatic  Tool  Company's 
recently  established  branch  office  at   Tulsa,   Okla. 

A.  P.  Dennis,  who  has  been  officially  connected  with  the  Stand- 
ard Coupler  Company,  New  York,  since  its  organization,  has 
resigned  as  vice-president  and  treasurer.  E.  F.  Pride,  secretary 
and  assistant  treasurer  has  been  elected  treasurer  and  C.  T.  Lynch 
has  been   elected   secretary. 

The  Ingersoll-Rand  Company  and  the  A.  S.  Cameron  Steam 
Pump  Works.  New  York,  have  opened  a  branch  office  at  718 
Ellicott  Square  building,  Buffalo,  N.  Y.  This  new  office  is 
equipped  to  render  full  service  to  those  interested  in  the  numer- 
ous products  manufactured  by  these  companies. 

Ray  G.  White,  formerly  Chicago  branch  manager  of  B.  M. 
Jones  &  Co.,  Inc.,  has  recently  been  appointed  eastern  railway 
sales  agent  for  the  Mclnnes  Steel  Company,  Ltd.,  Corry,  Pa., 
manufacturers  of  hammered  crucible  tool  steels.  Mr.  White  has 
opened  up  a  temporary  office  at  56  Murray  street,  New  York 
City. 

The  Minnesota  Supply  Company  with  offices  in  the  Pioneer 
building.  St.  Paul,  Minn.,  has  been  appointed  northwestern  rep- 
resentative for  the  Flannery  Bolt  Company,  Pittsburgh,  Pa. 
Blake  C.  Hopper,  formerly  with  the  American  Steel  Foundries, 
has  been  elected  secretary-treasurer  of  the  Minnesota  Supply 
Company. 

B.  H.  Tripp,  formerly  San  Francisco  manager  of  the  Chicago 
Pneumatic  Tool  Co.,  has  associated  himself  with  F.  C.  Severin, 
formerly  of  Niles-Bement-Pond  Company  and  Belts  Machine 
Company  in  the  sale  of  new  and  used  machinery,  with  offices  at 
2220  Chestnut  street,  Philadelphia,  Pa.,  and  25  Church  street. 
New  York  City,  imder  the  name  of  Severin-Tripp  Machinery 
Company. 

The  General  Electric  Company,  Schenectady,  N.  Y.,  has  set 
aside  a  fund  of  $400,000,  the  income  from  which  will  be  avail- 
able for  encouraging  and  rewarding  service  in  the  electrical  field 
by  giving  prizes  to  its  employees.  As  an  expression  of  appreci- 
ation to  Charles  A.  Coffin,  who  retired  in  May,  1922,  from  the 
active  leadership  of  the  General  Electric  Company,  the  board  of 
directors  named  it  the  Charles  A.  Coffin  Foundation. 

Alfred  B.  Carhart  has  resigned  as  vice-president  and  sales 
manager  of  the  Crosby  Steam  Gage  S:  \'alve  Company,  to  be- 
come precident  and  general  manager  of  the  Precision  Instrument 
Company.  Inc..  Newark,  N.  J.  Mr.  Carhart  was  for  more  than 
ten  years  works  manager  of  the  Crosby  factory.  He  is  a  me- 
chanical   and    electrical    engineer    and    a    graduate    of    Princeton 
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University.  The  Precision  Instrument  Company,  Inc.,  has  ac- 
quired control  of  the  Precision  Instrument  Company,  of  Newark, 
N.  J.,  and  the  present  executive  officers  will  retain  their  con- 
nection with  the  company.  The  company's  New  York  City  office 
will  be  at  114  Liberty  street,  and  the  factory  will  later  be  moved 
to  New  Y'ork. 

J.  T.  McCarthy,  treasurer  and  chairman  "of  the  board  of 
directors  of  the  Chicago-Cleveland  Car  Roofing  Company, 
Chicago,    died    in    Chicago    from    pneumonia    on    November    25. 

Mr.  McCarthy  was  born 
at  Burlington,  \'t.,  on 
.April  8,  1842,  and  moved 
to  Chicago  with  his 
parents  in  1845.  His 
first  railway  experience 
was  acquired  w'ith  the 
Chicago  &  North  West- 
ern in  1855.  He  was 
engaged  in  the  banking 
business  from  1856  to 
1881  in  Chicago,  being 
associated  with  the 
Tinkeham  Banking  Com- 
pany, George  C.  Smith  & 
Co.  and  the  Bank  of 
Montreal,  consecutively. 
During  the  Civil  War 
lie  was  in  the  service  of 
the  Army  of  the 
Potomac  in  the  Quarter- 
mafter's  Corps,  being 
stationed  at  Harper's 
Ferry.  In  1881,  he  organized  the  Chicago  Car  Roofing  Com- 
pany, which  later  became  the  Chicago-Cleveland  Car  Roofing  Com- 
pany. At  the  time  of  the  Chicago  fire,  when  the  currency  of  the 
banks  of  that  city  could  not  be  reached  because  of  the  fire,  Mr. 
McCarthy  went  to  New  York  and  secured  the  first  currency 
that  was  put  into  circulation  immediately  following  the  fire. 
Mr.  McCarthy  was  said  to  be  one  of  the  two  oldest  residents 
of  Chicago. 

Peter  A.  Frasse  &  Co.,  Inc..  New  York  City,  has  been  ap- 
pointed exclusive  eastern  distributor  for  the  electric  carbon,  alloy 
and  tool  steels  in  bars,  billets  and  die  blocks  manufactured  by 
the  Sizer  Steel  Corporation  with  plants  at  Buffalo,  N.  Y'„  and 
Solvay  (Syracuse)  N.  Y.,  combined  with  the  equipment  of  the 
Frasse  Steel  Works,  Inc.,  Hartford.  Conn.,  for  cold  finishing 
and  heat  treating.  The  Frasse  Steel  Works  has  been  appointed 
the  exclusive  New  England  distributor  for  the  Sizer  Steel  Cor- 
poration. 

The  Reed- Prentice  Company,  Worcester,  Mass,  has  purchased 
outright  the  good  will,  business  and  certain  assets  of  the  Becker 
Milling  Machine  Company,  Hyde  Park,  Mass.,  and  the  Whit- 
comb-Blaisdell  Machine  Tool  Company,  Worcester,  Mass.,  and 
will  manufacture  the  products  of  these  two  companies  henceforth 
in  its  own  plant  at  Worcester.  The  products  will  carry  their 
former  names,  but  the  manufacturing  will  be  all  concentrated  in 
the  Reed-Prentice  plant  and  the  selling  will  be  done  by  their 
present,    and    enlarged,    sale;    force, 

E.  T.  Fishwick,  formerly  sales  manager  of  the  Worthington 
Pump  &  Machinery  Corporation,  New  Y'ork,  has  been  elected 
vice-president  in  charge  of  sales  to  succeed  F,  H.  Jones,  resigned. 
William  Goodman,  assistant  to  vice-president,  has  been  elected 
vice-president  in  charge  of  engineering  and  manufacturing  to 
succeed  J.  E.  Sague.  resigned.  Both  Mr.  Jones  and  Mr.  Sague 
will  remain  with  the  corporation  in  a  consulting  capacity,  James 
C.  Barnaby,  plant  engineer  of  the  Staten  Island  Shipbuilding 
Comp?ny,  is  now  in  charge  of  certain  eingineering  work  in  the 
Diesel  oil  engine  division  of  the  W^orthington  Pump  &  Machinery 
Corporation. 

E.  D.  Lynch,  of  the  railway  department,  Westinghouse  Elec- 
tric &  Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  been 
transferred  to  the  New  Haven,  Conn.,  office,  to  fill  the  vacany 
made  by  J.  F.  Alexander's  removal  to  the  Boston,  Mass.,  office. 
R.  W.  Everson,  sales  manager  of  the  Mexican  branch  of  the 
W'estinghouse  Electric  International  Company,  has  been  ap- 
pointed district  manager  of  the  Atlanta,  Ga.,  office  of  the  West- 


inghouse Lamp  Company,  to  succeed  Julien  Binford,  Jr.,  resigned. 
A.  G,  Crocker  has  been  appointed  special  power  representative 
in  the  Detroit,  Mich.,  office  of  the  Westinghouse  Electric  & 
Manufacturing    Company, 

Herbert  H.  Hewitt,  president  of  the  Hewitt  Rubber  Com- 
pany, Buffalo,  N.  Y. ;  the  Magnus  Company,  Inc.,  New  York; 
the  Reading  Car  Wheel  Company,  Reading,  Pa.,  and  the  St 
Thomas  Brass  Company,  St.  Thomas,  Ont.,  died  at  his  home  in 
Buffalo  on  December  19.  .Mr.  Hewitt  had  been  in  poor  health 
for  two  years.  He  was  born  on  January  19,  1855,  at  Detroit, 
Mich.,  and  entered  the  employ  of  the  Pullman  Company  when 
lie  was  about  20  years  old  arid  later  became  manager  of  that 
company.  He  subsequently  went  to  Buffalo  where  he  estab- 
lished the  Buffalo  Brass  Company  and  the  Union  Car  Works, 
The  latter  company  later  became  the  Buffalo  Car  Works  of  the 
American  Car  &  Foundry  Company.  Mr.  Hewitt  was  the  m- 
ventor  of  several  railroad  appliances  and  served  as  president  of 
the  Magnus  Company  since  its  organization  in  1899. 

Frank  N.  Phelps  was  recently  placed  in  charge  of  rail- 
road sales  of  Baker  industrial  tractors  and  trucks,  manu- 
factured by  the  Baker 
R  &  L  Company,  Cleve- 
land, Ohio.  Mr.  Phelps 
was  bom  at  Boston, 
Mass.,  on  December  14, 
1878.  He  received  a 
mechanical  engineering 
education  at  Massa- 
fchusetts  Institute  of 
Technology  and  has 
been  identified  with  the 
electric  vehicle  industry 
since  1911,  when  he 
took  over  the  sale  of 
Baker  road  trucks  in 
New-  England.  Mr. 
Phelps  now  becomes 
special  railroad  repre- 
sentative of  the  same 
company  as  noted 
above. 


N.    Phelps 


Daniel  M,  Brady  Honored 

The  directors  of  the  Brady  Brass  Company,  New  Y'ork,  ten- 
dered a  luncheon  at  the  India  House,  New  York,  on  December 
6,  in  honor  of  their  president,  Daniel  M,  Brady,  The  dinner 
was  given  in  recognition  of  the  fact  that  he  has  just  completed 
a  half  century  of  service  in  the  , railway  industry  and  two  score 
vears  in  the  metal  trade.  There  were  a  large  number  of  guests, 
all  business  friends  of  Mr.  Brady.  Hon.  Morgan  J.  O'Brien 
presided  as  toastmaster  and  addresses  were  made  by  Henry  A. 
Bishop  of  Bridgeport,  Conn.;  John  F.  Fowles,  vice-president  of 
W,  R.  Grace  &  Co.,  and  C.  S.  Trench,  editor  of  the  American 
Metal  Market.  Mr.  Bishop  made  a  presentation  speech,  Mr, 
Brady  being  the  recipient  of  a  gold  w-atch,  suitably  engraved 
for  tiie  occasion,  from  the  stockholders  of  the  company. 


Bethlehem   Steel  Corporation  Absorbs  the  Midvale 
and  the  Cambria  Companies 

The  board  of  directors  of  the  Bethlehem  Steel  Corporation  at  a 
special  meeting  on  November  24  authorized  contracts  for  the 
purchase  of  the  plants  and  other  assets  of  the  Midvale  Steel  & 
Ordnance  Company  and  of  the  Cambria  Steel  Company,  except- 
ing the  ordnance  plant  and  other  business  located  at  Nicetown, 
Pa.,  and  assets  appurtenant  thereto. 

Through  the  acquisition  of  the  properties  of  the  Midvale  and 
Cambria  companies,  the  Bethlehem  Company  will  acquire  plants 
at  Coatesville  and  Johnstown,  Fa.,  and  Wilmington,  Del.,  and 
important  developed'  iron  ore  properties  in  Michigan  and  Min- 
nesota, as  well  as  developed  coal  properties  in  Pennsylvania.  It 
will  also  give  to  Bethlehem  important  lines  of  steel  products 
which  it  does  not  now  manufacture,  such  as  steel  freight  and 
mine  carr,,  steel  wheels,  boiler  tubes,  agricultural  implement  parts, 
etc  The  Bethlehem  Company's  present  annual  ingot  capacity 
of  4,800,000  tons  will  be  increased  to  7,600,000  tons  by  the  Mid- 
vale-Cambria  purchase. 
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Standard  Stoker  Company 

The  management  of  the   Standard   Stoker  Company.  Inc.,  New 
York,    has    been   changed.      Frank    L.    Connable,    of    New    York, 
vice-president  of  E.   I.  du   Pont  de  Nemours   Company,  who  was 
president    of    the    Stand- 
ard  Stoker    Company,    is 
now     chairman     of     the 
board;     W.    A.    Larner, 
of      New      York,      vice- 
president     of     Peyton-du 
Pont      Securities      Com- 
pany,   is    now   president ; 
Eugene      du      Pont,      of 
Greenville,  Del.,  a  direc- 
tor of  E.  I.  du  Pont  de 
Nemours,       remains       as 
vice-president       of       the 
Standard     Stoker     Com- 
pany,  and   T.   W.   Keith- 
ley,  of  Wilmington,  Del., 
formerly      secretary,      is 
now  secretary  and  treas- 
urer.    The   directors 
include    F.    L.    Connable, 
W.    C.    Peyton,   of   New 
York,    who    is    president 
of    Peyton-du    Pont    Se- 
curities  Company;   W.   A.   Simonton,  director  of  traffic  of  E.   I. 
du    Pont   de    Nemours    Co..    Wilmington,    Del. ;    G.    W.    Keithley, 
Eugene  du   Pont  and  W.  .-\.  Earner.     W.  R.  Williams,  of  Rich- 
mond, Va.,  has  been  appointed  general  manager  with  headquarters 
for   the   present   at    Erie,    Pa.,   and    Frank    P.    Roesch,    who    was 
western     manager,     has     been     appointed     sales     manager     with 
headquarters  at  Chicago. 

William  R.  Williams  was  born  in  Bristol,  Va.,  on  November 
16,  1866,  and  was  educated  in  the  schools  of  Richmond,  Va.  He 
later,  for  ten  years,  attended  Virginia  Mechanics'  Institute,  a  night 
school,  part  of  the  time 
teaching  mathematics 
and  drawing.  At  the 
age  of  IS  he  entered  the 
employment  of  the  Old 
Dominion  Iron  &  Steel 
Company  at  Belle  Island, 
Richmond,  serving  for 
six  years  and  when  he 
left  that  company  was 
chief  of  works'  office. 
He  later  went  to  the 
Richmond  Locomotive 
W"orks,  and  was  secre-  ■ 
tary  of  the  company 
when  it  was  consolidated 
with  the  .American 
Locomotive  Company. 
He  remained  with  the 
latter  company  two  years 
as  local  purchasing  agent 
— a  total  length  of  serv- 
ice   with    the    locomotive 

companies  of  18  years.  In  190.^,  in  co-operation  with  Joseph 
Bryan,  formerly  president  of  the  Richmond  Locomotive  Company, 
he  organized  the  Richmond  Forgings  Corporation.  Mr.  Williams 
served  as  vice-president  of  the  new  company  until  his  recent 
appointment  as  general  manager  of  the  Standard  Stoker  Company. 
In  July,  1920,  he  was  appointed  assistant  secretary  of  war  by 
President  Wilson  and  served  until  March  4,  1921,  when  he  was 
reappointed  by  President  Harding  and  served  for  one  month, 
returning  to  the  Richmond  Forgings  Corporation. 

Frank  P.  Roesch  was  born  in  Alsace,  France,  and  came  to 
this  country  immediately  after  the  close  of  the  Franco-Prussian 
War.  After  graduating  from  high  school  he  entered  the  service 
of  the  Chicago,  Rock  Island  &  Pacific  as  machinist  apprentice  at 
Trenton,  Mo.,  and  while  serving  his  apprenticeship  studied 
mechanical  engineering  under  the  tuition  of  his  father.  Upon 
the  completion  of  his  apprenticesliip  he  went  west,  working  as  a 
machinist  in  various  shops  until  he  resigned  a  foremanship  to 
take  a  job  as  fireman,  being  later  advanced  to  locomotive  engine- 


Frank    P.    Roesch 


man.  In  1899  he  was  promoted  to  traveling  engineer  on  the 
Colorado  &  Southern  and  later  was  general  traveling  engineer  of 
the  Colorado  &  Southern  System-Atchison,  Topeka  &  Santa  Fe, 
joint  lines.  In  February,  1902,  he  was  appointed  master 
mechanic  of  the  Chicago  &  .Alton  at  Slater,  Mo.  He  later  served 
as  general  manager  of  the  Hicks  Locomotive  &  Car  Works  until 
the  plant  was.  sold  in  1906,  when  he  resigned  to  become  master 
mechanic  of  the  Southern  Railway  at  Birmingham,  Ala.,  and 
later  was  transferred  to  Spencer,  N.  C.  In  1908  he  was  appointed 
master  mechanic  of  the  El  Paso  &  Southwestern  at  Douglas,  Ariz., 
where  he  remained  until  August.  1918,  when  he  was  appointed 
regional  fuel  supervisor.  Northwest  Region,  L'.  S.  R.  .\.,  and  at 
the  close  of  the  railroad  administration  he  became  identified  with 
the  Standard  Stoker  Company,  as  its  western  manager. 

Mr.  Roesch  has  been  a  frequent  contributor  to  the  various 
railway  technical  journals  since  1898.  He  is  an  authority  on 
subjects  pertaining  to  locomotive  operation,  combustion,  etc,  and 
is  a  past  president  of  the  Traveling  Engineers'  Association. 


TRADE  PUBLICATIONS 


Boiler  Feed  W  .-vter  Tre.xt.vient. — The  Dearborn  Chcinical 
Company,  Chicago,  has  issued  a  booklet  entitled,  "35  Years' 
Progress  Boiled.  Down,"  in  which  the  scientific  treatment  of 
waters  for  steam  use  are  briefly  summarized. 

Miscellaneous  Equipme^nt.— The  Western  Tool  &  Manufac- 
turing Company,  Springfield,  Ohio,  has  issued  catalogue  No.  19 
illustrating  its  line  of  expanding  mandrels,  tool  holders,  lathe 
dogs,   C  clamps,   shop  furniture,  emery  wheel  dressers,  and  vises. 

Locomotive  Starter. — A  booklet  describing  and  illustrating 
the  Street  locomotive  starter  has  recently  been  issued  by  Cle- 
ment F.  Street.  Greenwich,  Conn.  Photographs  and  drawings 
are  included  showing  the  locomotive  starter  as  applied  to  the 
trailer  a.xle,  and  also  diagrams  showing  the  increase  in  starting 
tractive  force  obtained  by  the  application  of  the  starter. 

Co.XE  Stoker. — Bulletin  CBl  and  a  small  booklet  entitled, 
"Service,"  have  recently  been  issued  by  the  Combustion  Engineer- 
ing Corporation,  New  York.  The  bulletin,  covering  the  per- 
formance of  the  Coxe  stoker  on  western  and  midwestern  bitumi- 
nous coals,  contains  a  number  of  test  reports,  each  of  which  is 
accompanied  by  corresponding  curves ;  also  a  number  of  illustra- 
tions of  successful  installations. 

Technical  Information  on  Micart.\  Gears. — In  order  to 
acquaint  gear  users  with  the  advantages  of  Micarta  gears,  the 
Westinghouse  Electric  &  Manufacturing  Company  has  issued  a 
20-page  booklet,  entitled  "Salient  Facts  on  Silent  Gears."  The 
l)Ooklet  describes  the  advantages  of  the  use  of  Micarta  gears 
and  pinions  and  gives  photographs  and  data  describing  some  of 
their  applications,  tables  of  gear  data,  etc.,  enabling  the  gear  user 
to  judge  whether  or  not  they  are  applicable  to  his  machinery. 

SuBWAV  .\ND  Elevated  Systems. — The  principal  characteris- 
tics of  several  great  rapid  transit  systems  from  an  electrical  en- 
gineering viewpoint  are  presented  in  Bulletin  44018  issued  by  the 
General  Electric  Company.  The  facilities  for  power  production, 
transformation,  transmission  and  utilization  are  outlined  briefly 
for  each  of  the  systems  in  the  cities  of  Boston,  Chicago,  New 
York  and  Philadelphia. 

The  General  Electric  Company  has  taken  a  most  important 
part  in  the  manufacture  of  various  types  of  apparatus  for  use  on 
all  of  these  systems.  Exhaustive  engineering  studies  and  tests 
have  been  conducted  by  trained  engineers  to  insure  the  selection 
of  the  proper  equipment  for  the  most  reliable  and  efficient  opera- 
tion. 

In  the  spring  of  1893  the  "Intramural  Railway"  was  con- 
structed at  the  World's  Fair  at  Chicago  and  equipment  was  fur- 
nished by  the  General  Electric  Company  for  its  operation.  In 
1895  the  Metropolitan  West  Side  Elevated  Railway  in  Chicago 
was  eqiiipped  on  the  same  general  plan  and  later  in  the  year  the 
Lake  Street  Elevated  (Chicago)  and  Brooklyn  Bridge  (New 
York).  In  July  1897  a  train  of  six  motor  cars  was  successfully 
operated  in  the  presence  of  engineers  of  the  South  Side  Elevated 
road  and  less  than  a  year  later  120  cars  were  in  operation  in 
Chicago,  and  the  use  of  steam  locomotives  had  been  abandoned. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Chicago  Milwaukee  &  St.  Pali,  has  ordered  75  2-8-2 
type   locomotives   from  the   Baldwin   Locomotive  \\  orks. 

The  Central  of  Xew  Jersey  has  ordered  10,  8-wheel  switch- 
ing locomotives   from   tlie   American   Locomotive   Company. 

The  LrniGH  Valley  has  ordered  30  locomoti\e  tenders  from 
the  .\merican  Locomotive  Company. 

The  Chicago,  Hirlington  &  Quixcv  has  ordered  50  2-8-2 
type  and  10  2-10-2  type  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Xorther,x  Pacific  has  ordered  20  4-6-2  type.  25  2-8-2 
type  and  4  2-8-8-2  type  locomotives  from  tlic  .'\merican  Loco- 
motive Company. 

The  Minneapolis,  St.  Pall  &  Sault  Ste.  Marie  has  ordered 
5  4-6-2  type  locomotives  from  the  American  Locomotive  Com- 
pany. These  locomotives  will  have  25  in.  by  26  in.  cylinders  and 
a  total  weight  in  working  order  of  269,000  lb. 

The  Denver  &  Rio  Grande  Western  has  ordered  10  4-8-2 
type  and  15  Mallet  type  locomotives  from  the  American  Loco- 
motive Company.  The  4-8-2  will  have  28  in.  by  30  in.  cylinders 
and  a  total  weight  in  working  order  of  377.000  lb.  Of  the  Mallets 
which  are  all  of  the  2-8-8-2  type.  10  will  have  25  in.  and  39  in.  by 
32  in.  cylinders  and  a  total  weight  in  working  order  of  531.000 
lb.  and  five  will  have  a  total  weight  in  working  order  of  230.000 
lb. 


Passenger    Car    Orders 

The  Chicago,  Rock  Island  &  Faofic  has  ordered  50.  70-ft. 
steel  suburban  cars  from  the   Standard   Steel   Car  Company. 

The  Phil.\delphia  &  Reading  has  ordered  45  steel  suburban 
passenger  coaches  and  5  steel  suburban  combination  passenger 
and  baggage  cars  from  the  Bethlehem  Shipbuilding  Corporation, 
Harlan   Plant. 

The  Long  Island  has  ordered  40  motor  cars,  20  electric  trailer 
cars.  20  trailer  coaches  for  steam  suburban  service,  10  coaches 
for  steam  service  and  2  combination  baggage  and  mail  cars  from 
the  American  Car  &  Foundry  Company. 

The  Southern  Pacific  will  order  15  steel  coaches  for  main 
line  through  service,  60  steel  coaches  for  local  service.  10  steel 
diners,  11  steel  buffet  baggage  cars,  35  steel  combination  mail 
and  baggage  cars  and  10  steel  baggage  cars. 

The  New  York  Central  has  ordered  35,  70-ft.  steel  coaches 
with  4-wheeI  trucks  from  the  Pullman  Company ;  20  combination 
pafsenger  and  baggage  cars  and  10  coaches  from  the  Pressed 
Steel  Car  Company ;  30  multiple  unit  steel  passenger  motor  cars 
for  suburban  service,  20  coaches  and  10  baggage  cars  from  the 
Standard  Steel  Car  Company  and  40  baggage  cars  and  20  coaches 
from  the  American  Car  &  Foundry  Company. 


Freight  Car  Orders 

The  Gulf  Refining  Company,  Pittsburgh,  Pa.,  has  ordered 
150  tank  cars  from  the  Standard  Steel  Car  Company. 

The  Pere  M.\rouette  has  ordered  500  hopper  cars  of  50  tons' 
capacity  from,  the  Ralston  Steel  Car  Company  and  1,500  box  cars 
from  the  \\'estern  Steel  Car  &  Foundry  Company. 

The  Northern  PAaFic  has  ordered  1,000  box  cars  from  the 
American  Car  &  Foundry  Company,  1,000  from  the  General 
.American  Car  Corapaiiy,  and  1,000  from  the  Western  Steel  Car 
&  Foundry  Company. 

The  St.  Louis  Southwestern  has  ordered  50O  box  cars  from 
the  .American  Car  &  Foundry  Company.  500  automobile  cars  from 
the  Mt.  Vernon  Car  Company  and  200  convertible  cars  from  the 
Rogers  Ballast  Car  Company. 

The  Union  Pacific  has  ordered  l.OOO  refrigerator  cars  from 
the    Pullman    Company,    1,000   from    the    General    .American    Car 


Company,  1,030  from  the  Pacific  Car  &  Foimdry  Company,  1,500 
from  the  Standard  Steel  Car  Company,  and  500  from  the  Mt, 
X'ernon  Car  Company. 

Thp,  Ukion  Tank  Car  Comp.vnv  has  ordered  1,000  tank  cars 
of  10,000  gal.  capacity  from  the  Standard  Steel  Car  Company, 
1,000  from  the  .-\merican  Car  &  Foundry  Company,  500  from 
the  General  American  Tank  Car  Corporation  and  500  from  the 
Cambria   Steel  Company. 

The  Chicac/).  Milwaukee  &•  St.  Paul  has  placed  orders  with 
the  Bettendorf  Company  for  3.000  gondola  cars ;  the  Western 
Steel  Car  &  Foundry  Company  for  2.000  box  and  1,000  gondola 
cars ;  the  General  .American  Car  Company  for  500  automobile 
cars  and  the   Pullman  Company  for  1,000  gondola  cars. 


Machinery  and  Tools 

The  Norfolk  &  Western  has  ordered  from  the  Xiles-Bement- 
Pond  Company  two  right  line  8-ft.  radial  drills. 

The  Pennsylvania  has  ordered  from  various  builders  about 
35  tools,  including  lathes,  grinders  and  horizontal  borers. 

The  Missouri,  Kansas  &  Texas  has  ordered  a  10-ft  full 
pneumatic  plate  flanging  clamp  from  the  Nilcs-Bement-Pond 
Company. 

The  Southern  Pacific  has  ordered  a  Xiles  end-driven  axle 
lathe,  a  piston  rod  grinder,  and  a  quartering  machine  from  the 
Niles-Bemcnt-Pond   Company. 


Shops  and  Terminals 

Southern;  Pacific. — This  company  contemplates  the  expendi- 
ture of  $250,000  in  shop  buildings  and  machinery  at  El  Paso,  Tex. 

-St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract for  a  300-ton  concrete  coaling  station  at  Ft.  Smith,  Ark.,  to 
Roberts  &  Schaefer  Company,  Chicago. 

Chicago,  St.  Paul.  Minneapolis  &  Omaha. — This  company 
has  awarded  a  contract  to  the  Ogle  Construction  Company,  Chi- 
cago, for  a  ISO-ton  frame  coaling  station  at  Emerson,  Neb. 

Missouri  Pacific. — This  company  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  a 
one-story  brick  boiler  house  47  ft.  by  50  ft.  at  Coffeyville,  Kan. 

Chic.'\go,  Burlington  &  Quincy. — This  company  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  laying 
of  18,000  ft.  of  16  in.  pipe  for  its  water  treating  plant  at  Gales- 
burg,  III. 

iCle\-eland,  Cincinnati.  Chicago  &  St.  Louis.— This  company 
has  awarded  a  contract  to  the  Ogle  Construction  Company,  Chi- 
cago, 111.,  for  the  construction  of  a  400-ton,  three  track,  concrete 
coaling  station  at  Hillsboro,  111. 

Great  Northern. — This  company  has  awarded  a  contract  to 
the  Roberts  &•  Schaefer  Company.  Chicago,  for  the  construction  of 
a  500-ton  fireproof,  three  track,  automatic  electric  roller  skip  type 
locomotive  coaling  plant  at  Havre,  Mont. 

Chic-^go,  Rock  Island  &  Pacific— This  company  has  awarded 
a  contract  to  the  T.  S.  Leake  Construction  Company,  Chicago, 
for  a  one-story  addition,  40  ft.  by  275  ft.,  to  its  machine  shop 
and  for  the  construction  of  a  woodworking  mill,  60  ft.  by  128 
ft.,  at  Cedar  Rapids,  Iowa. 

Union  Pacific. — This  company  has  completed  plans  for  the 
immediate  construction  of  shops  and  yards  at  Los  Angeles,  Cal., 
to  cost  approximately  $1,750,000.  The  new  terminal  will  include 
an  enginehouse,  locomotive  shops,  freight  car  shops,  coach  shops, 
yards  and  related  facilities. 

Illinois  Central.— This  company  has  awarded  a  contract  to 
the  Railroad  Water  &  Coal  Handling  Company,  Chicago,  for 
a  300-ton  coaling  station  at  Macomb,  Miss.,  and  a  contract  to 
\V.  J.  Zitterel  &  Co..  Webster  City,  Iowa,  for  the  construction 
of  a  water  station  at  Calumet,  Iowa. 

Chicago,  Indianapolis  &  Louisville.— This  company  has 
.^warded  a  contract  to  the  Ogle  Construction  Company,  Chicago, 
for  the  rebuilding  of  a  coaling  station  of  300  tons'  capacity  at 
South  Hammond,  Ind.,  to  replace  one  which  was  recently  de- 
stroyed by  fire.  The  company  also  will  construct  a  one-story 
frame  shop  45  ft.  by  200  ft.,  at  Lafayette.  Ind.,  to  cost  approxi- 
mately $8,000.  to  replace  one  recently  destroyed  by  fire. 


74 


RAILWAY    MECHANICAL     ENGINEER 


Vol.  S7.  Xo.  1 


New  York.  New  Haven  &  Hartfcrd. — This  company  will 
install  a  new  liirbine  generator  in  its  Cos  Cob  power  station  to 
take  care  of  an  increased  load  due  to  the  placing  in  service  of 
12  new  high  speed  passenger  locomotives.  The  new  generator  is 
a  9,000  kw.,  single  phase,  25-cycle  unit. 

Union  Railroad. — This  company,  which  is  an  affiliated  line 
of  the  United  States  Steel  Corporation,  has  awarded  a  contract 
to  the  Roberts  &  Schaefer  Company,  engineers  and  contractors, 
Chicago,  for  a  100-tcn  capacity,  two-track,  reinforced  concrete, 
automatic  electric,  Simplex  roller  skip  type  coaling  and  sanding 
plant,  at  Bessemer,  Pa. 

Louisiana  &  Arkansas. — This  company,  through  its  agent's, 
Harrington,  Howard  &  Ash,  consulting  engineers  of  Kansas  City, 
Mo.,  has  awarded  a  contract  to  the  Herman  &  McCain  Con- 
struction Company,  Little  Rock,  Ark.,  for  the  building  of  a  one 
story,  brick  and  reinforced  concrete  locomotive  shop  to  cost  ap- 
proximately $150,000,  at  Minden,  La.  The  shops  of  the  company 
were  previously  at   Stamps,   .Ark. 


PERSONAL  MENTION 


General 

J.  F.  Sheahajj  has  been  appointed  mechanical  engineer  of  the 
Atlanta,  Birmingham  &  Atlantic  with  headquarters  at  Atlanta,  Ga. 

A.  W.  Kirkland  has  been  appointed  superintendent  of  motive 
power  of  the  Atlanta,  Birmingham  &  Atlantic  with  headquarters 
at  Fitzgerald.  Ga. 

H.  L.  Hanna  has  been  appointed  mechanical  engineer  of  the 
New  York,  Chicago  &  St.  Louis  with  headquarters  at  Cleveland, 
Ohio,  succeeding  T.  A.  Lawes,  retired. 

C.  S.  Patton,  superintendent  of  motive  power  (system')  of  the 
Seaboard  Air  Line,  has  been  appointed  superintendent  of  motive 
power,  Northern  district,   with  headquarters  at   Norfolk,  Va. 

G.  T.  DePue,  mechanical  superintendent  of  the  Ohio  region  of 
the  Erie,  with  headquarters  at  Youngstown,  Ohio,  has  been  trans- 
ferred to  the  Chicago  region,  with  headquarters  at   Chicago,   111. 

J.  J.  Hanlin,  assistant  superintendent  motive  power    (system) 

of  the  Seaboard  Air  Line,  has  been  appointed  superintendent  of 

motive  power.   Southern  district,  with  headquarters  at   Savannah, 
Ga. 

L.  D.  Freem.'^N,  assistant  superintendent  of  motive  power 
(system)  of  the  Seaboard  Air  Line,  has  been  appointed  assistant 
to  the  manager  of  the  mechanical  department  with  headquarters 
at  Portsmouth,  Va.  Master  mechanics  will  hereafter  report 
directly  to  the  m.anager  of  the  mechanical  department  on  matters 
concerning  classiiied  repairs  and  to  superintendents  of  moti\e 
power  of  their  respective  districts  on  other  mechanical  matters. 
Shop  superintendents  and  other  officers  hitherto  reporting  to  the 
superintendent  of  motive  power  (system)  will  report  to  the 
manager  of  the  mechanical  department. 

Master  Mechanics  and  Road  Foremen 

C.  E.  McCloskev  has  been  appointed  master  mechanic  of  the 
Gulf  Coast  Lines,  with  headquarters  at  Kingsville.  Tex. 

E.  M.  Brockmayer  has  been  promoted  to  road  foreman  of 
engines  on  the  Detroit-Canadian  division  of  the  Pere  Marquette 
with  headquarters  at  Detroit,   Mich. 

■yV.  H.  Graves,  locomotive  engineer,  has  been  promoted  to  road 
foreman  of  engines  of  the  St.  Louis  Southwestern  with  head- 
quarters at  Pine  Bluff,  Ark.,  succeeding  A.  Townsend. 

E.  H.  McFadden,  assistant  superintendent  of  shops  of  the 
St.  Louis  Southwestern  at  Pine  Bluff,  Ark.,  has  been  promoted 
to  master  mechanic,  with  the  same  headquarters,  sucteeding  J.  W. 
Blakeburn,  deceased. 

D.  Davis,  assistant  master  mechanic  of  the  Lehigh  Valley  with 
headquarters  at  Easton,  Pa.,  has  been  promoted  to  master 
mechanic  with  headquarters  at  Coxton,  Pa.,  succeeding  W.  B. 
■Woolever,  resigned. 


C.  H.  Holdredce,  assistant  general  air  brake  inspector  on  the 
Southern  Pacific,  with  headquarters  at  Los  Angeles,  Cal.,  has  been 
promoted  to  district  road  foreman  of  engines,  with  headquarters  at 
the  same  place,  succeeding  A.  M.  Meston,  who  has  resigned. 

W.    S.    T  \SKER.    general    foreman  of    shops    on    the    Atchison, 

Topeka    &    Santa    Fe    at    Clovis,    N.  M.,    has    been    promoted   to 

master    mechanic   of    the    P.inhandle  division,    with    headquarters 

at    Wellington,    Kan.,    succeeding   A.  Dinan,    retired    on    pension. 

W.  R.  Lane  has  been  appointed  road  foreman  of  engines  of  the 
Missouri  division  and  L.  L.  Lasswell  of  the  Illinois  division  of 
the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters  at  Shopton, 
Jowa.  C.  C.  Reynolds  has  been  appointed  district  road  foreman 
of  engines  of  the  Los  Angeles  division,  with  headquarters  at  Los 
Angeles,  Cal.  P.  J.  Malo.vey  has  been  appointed  road  foreman 
of  engines  of  the  first  district  of  the  Albuquerque  division,  with 
headquarters  at  Albuquerque.  N.  M.,  and  the  jurisdiction  of  W. 
Daze  will  be  confined  to  the  second  district  of  the  Albuquerque 
division  with  headquarters  at  Winslow,  Ariz. 

Shop  and  Enginehouse 

A.  Townsend.  read  foreman  of  engines,  of  the  St.  Louis 
Southwestern  at  Pine  Bluff,  Ark.,  has  been  promoted  to  assistant 
superintendent  of  shops  at  the  same  point,  succeeding  E.  H. 
McFadden. 

D.  .A.  Cassiday'  has  been  appointed  day  enginehouse  foreman  of 
the  Baltimore  &  Ohio,  with  headquarters  at  Hazelton,  Fa.,  suc- 
ceeding A.  McCormick,  transferred.  F.  C.  Ryan  has  been  pro- 
moted to  night  enginehouse  foreman  at  Hazelton,  succeeding  Mr. 
Cassiday.  and  C.  Stephenson  has  been  appointed  boikr  foreman, 
succeeding  Mr.   Ryan. 

Obituary 

W.  QuEENAN,  assistant  superintendent  of  shops  of  the  Chicago, 
Burlington  &  Quincy  with  headquarters  at  Aurora,  111.,  died 
November  28  after  a  short  illness. 

John  T.  Chamberlain,  for  a  number  of  years  master  car 
builder  of  the  Boston  &  Maine,  died  on  December  12  at  Medford, 
Massachusetts.    Mr.  Chamberlain  was  born  at  Eckington,  England, 

on  May  21,  1849,  and 
came  to  this  country 
with  his  parents  shortly 
thereafter,  locating  at 
New  York  City.  At  the 
age  of  18  he  went  to 
Kent,  Ohio,  to  learn  car 
building.  In  1870  he 
entered  the  service  of 
the  Boston  &  Albany 
in  its  Allston  (Boston) 
•shops.  In  1888  he  left 
the  Boston  &  Albany 
to  go  to  Wichita,  Kan., 
as  superintendent  of  the 
Burton  Stock  Car 
Company.  Two  years 
later  he  returned  to 
New  England  as  master 
car  builder  of  the 
Boston  &  Maine.  He 
served  in  this  position 
until  the  time  of  his 
retirement  in  1907.  Mr.  Chamberlain  was  president  of  the  Master 
Car  Builders'   Association  in   ISOl. 

L.  L.  Dawson,  who  was  superintendent  of  motive  power  of 
the  Ft.  Worth  &  Denver  City,  with  headquarters  at  Childress, 
Tex.,  until  his  retirement  in  1918,  died  on  December  11  at  Cham- 
paign, 111.  He  was  born  on  February  5,  1863,  in  London,  England. 
He  came  to  the  United  States  when  a  boy  and  entered  railway 
service  in  February,  1880,  as  a  machinist  apprentice  in  the  shops 
of  the  Illinois  Central  at  Champaign.  111.  He  received  various 
promotions  until  he  was  made  foreman  of  the  shops  at  Champaign, 
in  May,  1892.  He  was  promoted  to  general  foreman  of  shops 
at  Louisville,  Ky.,  in  January,  1897.  and  a  year  later  he  was 
promoted  to  master  mechanic  at  Memphis,  Tenn.  He  held  this 
position  for  several  years  until  his  appointment  as  superintendent 
of  motive  power  of  the  Ft.  Worth  &  Denver  City,  which  position 
he  held  at  the  time  of  his  retirement. 
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One  of  the  most  importiuit  branches  of  the  work  of  the  car 
department  is  the  inspection  of  cars  to  ascertain  whether  they 

are  in  need  of  repairs  or  whether  they 

Competition         are  fit  for  a  certain  class  of  freight. 

on  Car  The  expense  of  performing  this  work 

Inspection  is  a  fairly  large  item  and  the  inspection 

has  such  a  direct  effect  on  the  safety 
and  economy  of  operation,  that  it  is  a  matter  which  requires 
constant  attention.  In  order  to  bring  out  information  regard- 
ing the  methods  used  in  handling  the  inspection  of  freight 
cars  on  various  roads,  the  Railway  Mechanical  Engineer 
offers  a  first  prize  of  $50  and  a  second  prize  of  $35  for  the 
best  articles  dealing  with  this  subject  that  are  received  before 
March  30,  1923.  The  articles  may  be  of  a  general  nature  or 
may  cover  some  special  phase  of  car  inspection,  such  as  the 
methods  of  inspection  in  train  yards,  locating  defects  in 
wheels  and  trucks,  inspection  of  cars  for  grain  loading,  etc. 
The  articles  will  be  rated  according  to  the  practical  value  of 
the  methods  described  and  the  ideas  presented,  and  not  on 
the  basis  of  literary  merit.  In  addition  to  the  prizes  men- 
tioned abovC;  any  other  articles  that  are  published  in  the 
Railway  Mechanical  Engineer  will  be  paid  for  at  regular 
space  rates.  Articles  entered  in  this  competition  should  be 
mailed  to  the  Managing  Editor,  Railway  Mechanical  Engi- 
neer, Woolworth  Building,  New  York  City,  early  enough  io 
reach  our  office  before  March  30. 


The  rapid  growth  of  civilization  has  been  almost  directly 
proportional  to  man's  success  in  devising  ways  and  means 

to  communicate  with  his  fellows.    First 

The  Value         verbally,  then  by  writing  and  printing, 

of  Exchanging     then   by   the   telephone   and   telegraph. 

Ideas  3.nd  finally  by  radio,  men  learned  to 

e.xchange  opinions  and  ideas,  thereby 
contributing  in  no  small  measure  to  the  rapid  development 
of  national  life  and  industry.  Until  the  comparatively  recent 
invention,  enabling  messages  to  be  broadcasted  by  radio  to 
thousands,  if  not  millions,  of  people,  the  printed  word  was 
most  effective  in  reaching  a  wide  circulation.  Nor  has  this 
form  of  communication  lost  its  power,  and  thinking  people 
realize,  therefore,  the  important  function  of  a  technical  paper 
like  the  Railway  Mechanical  Engineer  in  disseminating 
knowledge  which  will  not  only  help  its  readers  in  their  work, 
but  keep  them  posted  regarding  the  latest  news  and  develop- 
ments in  their  particular  line. 

Most  men  realize  the  importance  of  this  vrork,  but  unfor- 
tunately some  do  not.  The  latter  frequently  fail  to  read 
technical  papers  and  profit  by  the  information  so  readily 
available.  They  never  submit  their  experiences  for  pub- 
lication and  thereby  increase  the  general  store  of  knowledge. 
It  is  reported  that  in  a  specific  case  a  railroad  man,  who 
should  have  known  better,  made  the  remark  that  his  road 
had  tried  out  a  certain  piece  of  apparatus  at  a  cost  of  $8,000 
and  he  did  not  propose  to  make  the  results  of  those  tests 
available  to  other  railroad  men  who  would  thereby  get  the 
information   without  cost.      "Let  them   find   out   for   them- 


selves," he  is  quoted  as  saying.    If  Columbus,  for  example, 
liad  taken  this  attitude,  where  would  we  be  in  1923? 

Railroad  men  should  not  only  exchange  ideas  verbally 
among  themselves,  but  they  should  read  the  books  and  tech- 
nical papers  most  closely  allied  with  their  work,  contributing 
regularly  for  publication  such  ideas  regarding  the  work  as 
they  think  will  be  of  general  interest  and  value.  The  im- 
portance of  this  practice  is  aptly  indicated  in  the  words  of 
A.  W.  Shaw:  "You  have  an  idea.  I  have  an  idea.  We 
swap.  Now  you  have  two  ideas,  and  I  have  two  ideas." 
There  is  no  way  of  getting  around  this  logic.  In  few  other 
human  transactions  can  two  people  give  each  other  some- 
thing and  yet  each  have  more  than  at  "first. 


In  view  of  their  relatively  small  experience  with  grinding 
machines,  some  railroad  shop  men  probably  do  not  realize 
_  ,  the  necessity  of  balancing  the  grinding 

lialance  wheels    with    the    greatest   care.     This 

the  should  be  done  whether  the  wheels  are 

Grinding  Wheels  used  on  common  floor  grinders  or  on 
the  heaviest  surface  grinding  machine. 
It  should  be  done  whenever  a  new  wheel  is  first  applied  as 
a  check  on  the  manufacturers'  balancing,  and  it  should  be 
done  at  intervals  during  the  life  of  the  wheel,  since  cases 
have  been  known  where  a  perfectly  balanced  new  wheel  be- 
came out  of  balance  when  half  worn  out.  While  vibration 
can  be  caused  by  other  defects,  such  as  loose  bearings,  build- 
ing vibration,  revolving  parts  out  of  balance,  lack  of  proper 
steady-rests,  etc.,  unbalanced  grinding  wheels  are  probably 
the  most  common  cause  of  vibration  and  chatter  marks  on 
work  which  is  being  grouiid.  The  unbalanced  wheel  is  waste- 
ful of  power,  produces  rough  work  and  will  eventually  break 
with  possible  serious  results,  if  the  vibration  becomes  severe 
enough.  Obviously  these  reasons  are  of  sufficient  importance 
to  warrant  the  most  careful  attention  to  grinding  wheel 
balance. 

The  most  natural  place  for  an  operator  to  look  when  he 
discovers  chatter  marks  on  ground  work  is  at  the  spindle 
bearings  of  the  grinding  machine.  While  these  bearings 
should  be  under  constant  surveillance,  it  must  be  remembered 
that  the  wheel  spindle  requires  sufficient  play  in  the  bearings 
to  permit  a  film  of  oil  to  be  retained  for  purposes  of  lubri- 
cation. If  the  spindle  bearings  are  unduly  tightened  in  an 
attempt  to  prevent  chatter  marks  caused  by  an  unbalanced 
wheel,  the  spindle  will  bind  and  heat. 

If  chatter  marks  are  not  caused  by  loose  bearings,  im- 
properly adjusted  steady-rests,  or  building  vibration,  the 
grinding  wheel  should  be  carefully  checked  for  balance, 
preferably  mounted  on  its  spindle.  The  common  method  is 
to  support  the  wheel  spindle  on  parallel,  horizontal  ways 
along  which  the  spindle  can  roll  if  it  is  not  correctly  bal- 
anced. If  the  wheel  is  out  of  balance,  correction  can  be 
made  by  chipping  out  a  certain  amount  of  material  at  the 
right  point  on  the  wheel.  In  large  hole  wheels  a  lead  insert 
is  sometimes  provided  and  the  wheel  can  then  be  balanced 
by  drilling  out  or  adding  a  slight  amount  of  lead  as  needed. 
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In  still  other  large  hole  wheels  balancing  can  be  accomplished 
by  means  of  an  adjustable  lead  tubing  on  a  wire  enclosed 
wdthin  the  keyed  driving  flanges.  In  view  of  the  importance 
of  correctly  balanced  grinding  wheels  in  attaining  smooth 
work  and  reducing  the  possibility  of  danger  to  operators  it 
will  pay  to  make  arrangements  for  the  systemmatic  and 
careful  check  of  grinding  wheel  balance. 


When   cars   were  built   entirely   of   wood,   many    were   con- 
structed with  the  end-sills  extending  beyond  the  body,  be- 
cause   this    so-called    outside   or    plat- 
Advantages  of      form    end-sill    facilitated    repairs.      It 
Outside  also   had    an    important   advantage    in 

End-Sills  operation  because  it  made  it  easy  for 

the  trainman  to  go  from  one  side  of  the 
car  to  the  other.  Since  the  adoption  of  steel  underframes, 
end-sills  do  not  require  frequent  repairs  and  the  outside  sill 
has  largely  gone  out  of  use.  It  is  still  an  open  question, 
however,  whether  this  construction  is  not  desirable  even  under 
present  conditions.  The  men  who  work  in  the  yards  fre- 
quently have  to  go  from  one  side  of  a  train  to  the  other  and 
it  is  also  necessary  for  trainmen  to  cross  over  at  times  in  road 
service.  While  ladders  are  provided  so  that  men  can  go  over 
the  top  of  the  cars,  this  method  is  so  inconvenient  that  they 
will  usually  step  across  on  the  couplers.  There  are  no  hand- 
Jiolds  required  near  the  center  of  the  car  and  there  is  no  place 
that  gives  a  good  footing  so  it  is  often  dangerous  to  cross  be- 
tween the  cars  unless  they  have  platform  end-sills.  There 
are  certainly  some  advantages  in  outside  end-sills  from  the 
operating  standpoint  but  it  is  largely  a  matter  of  judgment 
whether  the  additional  cost  of  such  construction  is  justified, 
for  it  would  necessarily  require  a  slightly  longer  under- 
frame.  As  a  rule,  car  designers  consider  that  standard  safety 
appliances  make  cars  convenient  and  safe  for  switchmen  and 
trainmen  and  little  attention  is  given  to  features  of  construc- 
tion that  might  make  a  car  more  attractive  to  the  men  on  the 
road.  In  some  cases  the  operating  department  is  very  in- 
sistent on  the  use  of  platform  end-sills  and  if  the  transporta- 
tion men  were  consulted  in  the  matter  it  is  probable  that 
they  would  be  found  practically  unanimous  in  favor  of  such 
construction. 


At  the  recent  meeting  of  the  American  Society  of  ^Mechanical 
Engineers   a  paperwas   presented   on   the   subject  of   size 
standardization  by  preferred  numbers. 
Standardization    This  is  a  matter  which  has  not  been 
by  Preferred       given  much  attention  in  this  country. 
Sizes  ^'^'  seems  to  offer  possibilities  for  sim- 

plification and  for  elimination  of  waste 
that  should  be  carefully  considered  in  buying  railroad  equip- 
ment. The  authors  point  out  that  the  choice  of  sizes  used 
in  industry  and  commerce  in  most  cases  is  arbitrary,  and 
that  slight  variations  in  the  sizes  finally  decided  upon  are, 
as  a  rule,  of  little  importance.  For  instance,  in  designing  a 
bearing,  the  area  is  first  determined,  which  leads  to  the 
choice  of  suitable  diameters  and  lengths.  Suppose  the  length 
is  selected  arbitrarily  and  the  corresponding  diameter  is 
found  to  be  1.70  in.,  or  approximately  1-45/64.  The  de- 
si.gner  must  now  decide  whether  he  shall  reduce  the  size  to 
1-11/16  in.,  or  whether  he  shall  increase  it  to  1-23/32,  or 
to  get  a  more  common  size,  to  1%  in.  Different  men  have 
different  ideas  as  to  the  permissible  variation  from  calcu- 
lated dimensions  and  the  result  is  an  almost  limitless  number 
of  sizes. 

If  certain  dimensions  are  accepted  as  preferred  values, 
and  spaced  to  fit  ordinary  requirements,  choices  may  be 
made  in  these  preferred  sizes  and  a  considerable  degree  of 
standardization  accomplished  with  little  effort.  This  idea 
has  already  been  applied  to  some  extent — for  instance,  in 


driving  wheel  centers,  although  in  this  instance  the  size  in- 
tervals are  not  logical.  The  most  satisfactory  arrangement 
is  to  have  each  size  increased  in  a  definite  ratio  over  the 
one  before.  For  instance,  a  preferred  number  system  which 
has  been  adopted  in  Germany  has  several  ratios  in  which 
each  size  increases  over  the  preceding  size  by  approximately 
60  per  cent,  26  per  cent,  12  per  cent,  6  per  cent,  and  3  per 
cent.  A  series  of  preferred  sizes  increasing  in  geometric  pro- 
gression may  be  too  great  a  departure  from  the  existing  sys- 
tem to  be  adopted  at  the  present  time,  but  the  idea  of  stand- 
ardizing the  minimum  number  of  sizes  in  order  to  facilitate 
interchangeable  manufacturing  is  readily  applied,  and  merits 
thorough  consideration. 


One  of  the  most  important  jobs  in  all  locomotive  shops  is 
machining  shoes  and  wedges.    Formerly  this  operation  was 
almost    always    done    on    the    planer, 
Machining  which    was    a    slow    and    troublesome 

Shoes  and  process.    Sometimes   the  castings  were 

Wedo'es  set  up  three  different  times  to  finish 

the  channel  and  the  two  sides.  Regard- 
less of  the  method  used,  it  is  difficult  to  finish  the  channel 
properly.  Shoes  and  wedges  that  are  to  be  machined  on  a 
planer  should  be  set  with  the  flanges  up  and  a  multiple  cutter 
used  to  finish  the  four  faces  at  the  same  time.  Even  with 
this  method,  the  time  lost  while  setting  up  and  removing  the 
work  and  during  the  return'  stroke  of  the  table  is  excessive. 
The  best  method  of  finishing  shoes  and  wedges  is,  un- 
questionably, to  use  a  milling  machine.  Either  the  planer 
typ>e  or  the  knee  type  can  be  used.  The  cutters  can  readily 
be  arranged  to  mill  the  channel  and  the  outside  of  the 
flanges  at  the  same  time,  and  since  the  cutters  enter  the 
castings  under  the  scale,  they  do  not  become  dull  as  quickly 
as  planer  tools.  If  shoes  and  wedges  are  set  up  in  gangs  on 
a  planer  type  milling  machine,  they  can  be  attached  or  re- 
moved from  the  fixture  while  the  machine  is  cutting,  thus 
reducing  the  idle  time  of  the  machine  to  a  minimum.  The 
one  thing  to  be  guarded  against  in  milling  shoes  and  wedges 
is  damage  to  the  cutters.  Both  the  solid  type  and  the  inserted 
t)'pe  cutters  are  costly,  and  if  they  are  spoiled  the  economy 
of  the  method  is  offset  by  the  cost  of  replacing  them.  Bronze 
shoes  and  wedges  often  contain  small  amounts  of  sand  which 
soon  dull  the  cutters,  making  it  impractical  to  finish  them- 
by  milling.  However,  where  either  cast  iron  or  cast  steel 
shoes  and  wedges  are  used,  if  the  metal  is  of  the  proper 
composition  and  the  castings  are  reasonably  clean,  a  high 
cutting  speed  can  be  used,  and  milling  will  be  found  by  far 
the  best  method  for  finishing  these  parts. 


While  the  railroads  have  inquired  for  and  actually  purchased 
a  large  number  of  new  machine  tools  in  the  past  few  months, 

repair  shops  and  enginehouses  are  still 

Modern  greatly    deficient    in    modern    machine 

Shop  Machinery    equipment.     This    lack    of    up-to-date 

Needed  machinery  handicaps  the  railroads,  as 

pointed  out  in  an  article  published  else- 
where in  this  issue.  The  article  discusses  at  some  length 
the  present  machine  deficiency,  indicating  the  causes  which 
have  brought  it  about  and  suggesting  some  of  the  things 
which  can  be  done  to  remedy  it. 

There  is  no  question  that  the  many  obsolete  and  inefficient 
machines  now  used  in  railroad  shops  and  enginehouses  result 
in  excessive  repair  costs  and  cause  equipment  to  be  held  out 
of  service,  while  waiting  and  undergoing  repairs,  longer  than 
should  be  necessary.  This  has  a  direct  and  deleterious  effect 
on  revenue-earning  capacity  and  therefore  on  net  earnings. 
Owing  to  the  fact  that  the  machine  department  is  usually 
the  limiting  factor  in  shop  output,  the  condition  of  machine 
equipment    is    doubly    important,    a    fact    not    always    fully 
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appreciated.  It  may  safely  be  said  that  money  spent  \->\  the 
railroads  for  shop  machinery  in  recent  years  has  been  insuffi- 
cient to  replace  machines  as  fast  as  they  became  worn  and 
out-of-date.  Cars  and  locomotives,  in  the  meantime,  have 
increased  in  both  number  and  size  so  that  under  present 
conditions  the  machine  shop  is  more  than  ever  the  "neck,  of 
the  bottle"  of  shop  production. 

The  present  condition  of  shop  machinery  can  be  readily 
realized  from  the  fact  that  in  shops  of  some  of  the  most 
prosperous  railroads,  the  machine  tools  are  on  an  average 
20  years  old.  These  machines  lack  the  power  to  push  high- 
speed steel  tools  to  anywhere  near  their  capacity,  and  in 
con.sequence  the  cutting  speeds  and  feeds  must  be  reduced, 
with  resultant  increased  labor  costs.  Labor  costs  are  also 
increased  by  the  difficulty,  physical  effort  and  inconvenience 
in  operating  old  machines  as  compared  to  modern  productive 
tools.  It  is  highly  important  that  the  subject  of  machine 
shop  equipment  be  given  deeper  study  and  thought  than  ever 
before  by  railroad  men  responsible  for  shop  and  enginehouse 
costs.  In  too  many  cases  new  equipment  has  been  purchased 
without  providing  facilities,  particularly  machine  equipment, 
for  repairing  it.  As  indicated  in  the  article,  a  move  toward 
overcoming  this  condition  will  be  the  preparation  of  intelli- 
gent machine  tool  programs  or  budgets  showing  just  what 
new  machines  are  needed  and  how  much  it  is  costing  tlie 
railroads  to  get  along  without  them. 


It  has  long  been  the  contention  of  painters"  labor  organiza- 
tions that  the  use  of  paint-spraying  equipment  is  dangerous 
to  operators,  and,  in  fact,  bills  to  pro- 
Is  hibit   paint   spraying   are  presented   to 

Paint  Spraying  the  various  state  legislatures  practi- 
Dangerous?  cally  every  year.  An  unusually  strong 
effort  is  being  made  this  year  in  Cal- 
ifornia, Minnesota,  Wisconsin  and  New  York  to  secure  the 
passage  of  legislation  prohibiting  the  spraying  of  paint.  The 
railroads  have  more  than  a  passing  interest  in  this  matter. 
It  is  true  that  without  proper  safeguards  the  use  of  paint- 
spraying  equipment  is  distasteful,  if  not  dangerous.  Proper 
ventilation  must  be  provided  to  carry  away  fumes  and,  par- 
ticularly in  the  case  of  paints  having  a  lead  base  protective 
covering  is  needed  for  the  operator's  mouth  and  nose.  Lead 
paints  must  be  handled  with  caution,  however,  even  if  applied 
with  a  brush,  since  it  appears  that  lead  in  the  human  system 
acts  as  a  |X)ison  whether  inhaled  or  taken  internally  by  a 
workman  who  eats  lunch  without  properly  cleaning  his  hands. 

Protective  devices  have  been  developed  and  have  proved 
effective  in  guarding  the  health  of  those  who  operate  paint- 
spraying  machines.  Objections  on  this  ground  are  therefore 
unfounded  and,  while  the  proposed  legislation  against  paint 
spraying  is  disguised  as  a  health  measure,  there  is  little 
doubt  that  the  real  objection  on  the  part  of  the  painters' 
labor  organization  is  due  to  the  fear  which  the  handworker 
too  often  has  of  labor-saving  machinery  and  devices.  This 
fear  was  evidenced  by  opposition  to  the  first  sewing  machine 
and  the  opfxjsition  to  paint-spraying  is  just  as  foolish,  and 
shows  just  as  great  a  misunderstanding  of  the  economics  of 
the  case. 

Paint-spraying  equipment  greatly  speeds  up  painting  oper- 
ations, reduces  costs,  and  in  the  end  will  benefit  not  only 
painters  but  the  entire  community.  Some  hand  painters  may, 
and  probably  will,  be  released  to  other  gainful  occupations, 
but  they  and  their  neighbors  will  in  the  long  run  enjoy  a 
higher  standard  of  living  in  proportion  to  the  labor  saved. 
Manufacturers  of  paint-spraying  equipment  are  vigorously 
opposing  anti-spraying  legislation,  and  the  railroads  should 
stand  ready  to  assist  in  this  opposition,  providing  affidavits 
as  needed  to  prove  the  sa\'ings  effected  by  paint  spraying 
and  the  absence  of  ill  effects  with  the  use  of  suitable  pro- 
tective devices. 


THE  QUESTION  BOX 


Reboring  Cylinder  Head  Counterbore 

Question. — I  should  like  to  have  suggestions  as  to  the  best 
method  for  retiring  of  the  counterbore  for  the  piston  rod 
packing  in  a  locomotive  back  cylinder  head,  with  an  air 
motor  and  boring  bars.  I  am  especially  interested  in  the 
method  of  feeding  the  tool.  An  attachment  to  go  on  a  cyl- 
inder reboring  machine  would  not  ansv\'er  the  purpose,  as 
no  such  device  is  available  in  this  shop. — C.  J.  McDaniel. 

[The  Railii'ay  Mechanical  Engineer  will  be  glad  to  receive 
suggestions  from  any  reader  regarding  the  most  satisfactory 
device  for  doing  this  work,  and  will  pay  the  regular  space 
rate  for  description  and  blue-])rint  which  are  published  in 
answer  to  this  inquiry.] 
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Proceedings  of  the  Intern.\tion..\i.  Raii.w.-w  Fuel  Association, 
1922.  /.  C.  Crawford,  Secretary,  702  East  51st  street,  Chicago. 
352  pages,  6  in.  by  9  in.   Bound  in  leatlier. 

The  proceedings  of  the  fourteenth  annual  convention  of  the 
International  Railway  Fuel  Association  which  was  held  in 
Chicago,  May  22  to  25  inclusive,  1922,  contains  much  of 
permanent  value.  Among  the  many  committee  reports  which 
were  presented  and  discussed  the  following  were  the  most 
important:  Locomotive  Feed  Water  Heaters;  Front  Ends, 
Grates  and  Ashpans;  Firing  Practice  and  Coal  Storage. 
Many  able  individual  papers  were  also  presented.  Among 
these  may  be  mentioned  the  following:  Effect  of  Tonnage 
Rating  and  Speed  on  Fuel  Consumption,  J.  E.  Davenport; 
Firing  Oil-Burning  Locomotives,  E.  H.  Baker;  Educational 
W'ork  in  Fuel  Economy,  D.  C.  Buell;  Locomotive  Fuel — 
The  Life  Blood  of  Transportation,  G.  M.  Basford;  Effect  of 
Circulation  on  Locomotive  Boiler  Efficiency,  F.  G.  Lister 
and  Colloidal  Fuel,  L.  D.  Bates.  Fuel  conservation  questions 
from  many  angles  formed  the  subject  of  other  addresses  and 
discussions. 


Grinding  Wheels,  Machines,  Methods.  By  numbers  of  the 
executive  and  technical  staffs  of  the  Norton  Company,  Wor- 
cester, Mass.,  387  pages,  5  in.  by  7j^  in.,  bound  in  cloth.  Pub- 
lished by  the  Norton  Company. 

This  book  is  a  notable  contribution  to  the  literature  on  grind- 
ing. It  does  not  purport  to  give  the  last  word  in  modern 
grinding  practice  because  the  art  of  grinding  is  continually 
in  the  process  of  expansion  and  refinement.  It  does,  however, 
give  a  great  amount  of  information  regarding  present  prac- 
tice in  the  manufacture  of  abrasives  and  the  art  of  grinding. 
The  subject  matter  is  presented  in  a  comprehensive,  attractive 
form,  being  well  illustrated  and  clearly  written.  Apparently 
no  important  phases  of  grinding  are  omitted,  so  the  book 
forms  a  very  complete  text  book  on  the  subject.  Many  of 
the  chapters  will  be  found  of  great  practical  value  for  refer- 
ence by  all  grinding  machine  operators  including  those  in 
railroad  shops.  For  example,  the  chapters  on  Selection  of 
Grinding  Wheels,  Tool  and  Cutter  Grinding,  Machines  for 
Precision  Grinding,  Efficient  Production  of  Cylindrical 
Work,  Steady-Rests,  Internal  Grinding  and  Care  and  Safe 
Use  of  Grinding  Wheels  may  be  mentioned.  In  fact,  the 
entire  book  is  replete  with  valuable  general  and  detailed 
information  on  grinding.  The  book  should  be  read  by  all 
grinding  machine  operators,  being  retained  for  reference  after 
reading.  Machine  shop  foremen  should  also  read  it  for  sug- 
gestions as  to  operations  more  economically  performed  by 
grinding  than  by  present  methods. 


A  Recent  Design  of  2-10-2  Type  Locomotive  for  the  Colorado  &  Soiithe 


Large  Orders  for  Equipment  Placed  in  1 922 

Locomotive  Orders  Best  Since  1918;  Freight  Cars  Eight  Times  1921  ; 
Passenger  Cars  Almost  Equal  Total  of  Preceding  Four  Years 


THE  year  1922,  especially  the  latter  half,  was  noticeable 
for   the   placement   of  many   large   orders   for   greatly 
needed  equipment.     This  movement  was  not  confined 
to  any  section,  but  was  participated  in  by  practically  every 
important  railroad  and  also  by  many  small  ones. 

That  the  marked  revival  in  the  purchase  of  cars  and  loco- 
motives is  not  temporar}',  but  is  indicative  of  the  intention 
of  the  railways  to  pursue  a  liberal  policy  in  adding  to  their 
equipment  as  their  earnings  increase  is  evidenced  by  tlie 
plans  which  a  number  of  roads  have  already  made  for  the 
new  year.  Thus,  the  Illinois  Central  has  appropriated 
$9,445,000  for  the  purchase  of  190  locomotives;  the  Union 
Pacific  has  set  aside  $5,280,000  for  80  locomotives;  the 
Norfolk  &  Western  $4,600,000  for  46  locomotives;  the  Cen- 
tral Railroad  of  New  Jersey  $1,800,000  for  36  locomotives; 
the  Chicago,  Rock  Island  &  Pacific  $2,600,000  for  40  loco- 
motives; the  Pere  Marquette  $800,000  for  20  locomotives; 
the  St.  Louis  Southwestern  $740,000  for  15;  the  Western 
Pacific  $330,000  for  6,  and  the  San  Antonio  &  Aransas 
Pass  $75,000  for  3. 

Among  other  roads  the  Baltimore  &  Ohio  will  receive 
50  locomotives;  the  Atlantic  Coast  Line  45;  the  Denver  & 
Rio  Grande  Western  25,  and  the  Nashville,  Chattanooga  & 
St.  Louis,  15.  While  much  of  this  equipment  has  already 
been  ordered,  payment  will  be  made  this  year  and  is,  there- 
fore, included  in  the  1923  budgets. 

Similarly  large  expenditures  are  being  made  for  the  pur- 
chase of  freight  cars.  The  Norfolk  &  Western  included  in  its 
budget  $19,000,000  for  8,000  cars;  the  Illinois  Central  $16,- 
323,000  for  7,700  cars;  the  Western  Pacific  $5,275,000  for 
2,000  refrigerator  cars,  and  the  Chicago,  Rock  Island  & 
Pacific  $4,775,000  for  2,500,  and  the  Union  Pacific  $4,225,- 
000  as  its  share  of  the  cost  of  3,000  refrigerator  cars  for  the 
Pacific  Fruit  Express;  the  Atlantic  Coast  Line  will  secure 
4,300  cars;  the  Philadelphia  &  Reading  3,100  cars;  the 
Baltimore  &  Ohio  3,000;  the  Cotton  Belt  1,200;  the  Nash- 
ville, Chattanooga  &  St.  Louis  1,000,  and  the  Denver  &  Rio 
Grande  Western  950. 

Among  the  appropriations  for  passenger  cars  are  those  of 
the  Central  Railroad  of  New  Jersey  of  $2,400,000  for  118; 
the  Norfolk  &  Western  $1,000,000  for  20;  the  Illinois  Cen- 
tral $760,000  for  ii,  and  the  Chicago,  Rock  Island  &  Pa- 
cific $950,000  for  50  cars;  while  the  Philadelphia  &  Reading 
will  buy  115;  the  Baltimore  &  Ohio  84;  the  Atlantic  Coast 
Line  SO,  and  the  Nashville,  Chattanooga  &  St.  Louis  15  cars. 

The  following  equipment  has  been  ordered  by  the  Chesa- 
peake &  Ohio  of  which  only  a  small  part  has  been  delivered : 


58  locomotives,  approximate  cost  $4,586,000;  5,620  freight 
cars,  approximate  cost  $8,561,000  and  68  passenger  cars, 
approximate  cost  $1,444,000.  The  1923  budget  of  the 
Illinois  Central  included  $26,500,000  for  new  cars  and  loco- 
motives. 

The  above  is  not  ofi'ered  as  a  complete  summary  of  the 
work  contemplated  on  even  the  limited  mileage  from  which 
reports  have  been  received.  Rather,  it  is  offered  as  indicative 
of  the  plans  which  the  roads  as  a  whole  are  making  as  they 
are  entering  the  new  year.  As  such  it  demonstrates  that  the 
railways  are  planning  more  improvements  than  they  have 
had  in  contemplation  at  this  season  in  any  recent  year.  From 
present  indications  1923  should  be  an  active  year. 

Locomotives  Orders 

Locomotives  ordered  in  1922  for  service  in  the  United 
States  and  Canada  totaled  2,636  or  10  times  the  figure  of  274 
reported  for  1921.  These  figures  are  the  largest  since  1918. 
The  totals  for  1916  and  1917  were  also  larger  than  in  1922. 

The  export  business  for  1922  was  insignificant  in  com- 
parison with  that  of  recent  years  as  will  be  noted  from  Table 
I.     The  only  export  orders  of  any  size  were  8  of  the  4-8-2 

Table  I — Orders  for  Locomotives  Since  1915 

Year           .                    Domestic  Canadian               Export  Total 

1915 1,613  850  2,462 

1916 2,910  2,983  5,893 

1917 2,704  3,438  6,142 

1918 2,593  209                    2,086  4,888 

1919 214  58                         989  1,170 

1920 1,998  189                         718  2,905 

1921 239  35                        546  820 

1922 2.568  68                        143  2,779 

Prior  to   1918,   Canadian  orders  included   under  "Domestic." 

type  for  the  Argentine  State  Railways,  6  of  the  4-6-2  type 
for  the  Chosen  Railway  (Korea),  10  electric  locomotives  for 
the  Mexican  Railway,  25  of  the  2-8-2  type  for  the  Pata- 
gonian  Railway,  25  of  the  2-8-0  type  for  the  Polish  State 
Railways  and  10  of  the  2-8-2  type  for  the  Sorocabana  Rail- 
way of  Brazil.  Considerable  electric  locomotive  equipment 
was  also  ordered  for  the  Norde  Railway  of  Spain  and  the 
Paris-Orleans  Railway  of  France. 

The  more  important  orders  for  the  United  States  and 
Canadian  railroads  are  shown  in  Table  II  which  includes  60 
roads.  The  balance  was  divided  into  small  orders  for  a  num- 
ber of  other  roads,  including  162  for  industrial  concerns. 

The  typ>es  of  locomotives  ordered  is  shown  in  Table  III. 
Of  the  2,486  locomotives  for  railroads  service,  291  were 
for  switching  service.     Of  these,  73  J^  per  cent  or  214  were 
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of  the  0-8-0  type  iind  25  J/  per  cent  or  74  were  of  the  0-6-0 
type. 

There  were  1,573  locomotives  of  the  types  usually  em- 
ployed for  freight  service.  The  largest  proportion,  1,231  or 
78  per  cent  were  of  the  2-8-2  tyjx'.  There  were  also  73  of 
the  2-8-0  type.  Of  the  10- wheel  connected  types  there  were 
261  or  16>4  per  cent,  157  being  of  the  2-10-2  and  104  of  the 
2-10-0  tyf>e.  While  the  2-8-2  is  the  predominent  type  for 
main  line  freight  service,  the  Philadelphia  &  Reading;  Le- 
high &  New  England;  Western  Maryland;  Toledo,  St. 
Louis  &  W'estem  and  Norfolk  Southern  ordered  the  2-8-0 
type.  The  Pennsylvania  ordered  100  of  the  2-10-0  type, 
while  the  conditions  on  portions  of  the  Atchison,  Topeka  & 
Santa  Fe;  Chicago,  Burlington  &  (,)uincy;  Colorado  & 
Southern;  Illinois  Central;  Oregon  Railway  &  Navigation 
and  Union  Pacific  made  the  use  of  the  2-10-2  type  advisable. 

Orders   were   given   for  116   Mallet  locomotives,   the   ma- 


4-8-2  type  included  39  for  Union  Pacific,  20  for  Denver  & 
Rio  Grande  Western,  16  for  Canadian  National,  IS  for  St. 
Louis  &  San  Francisco,  15  for  Los  Angeles  and  Salt  Lake, 
12  for  Norfolk  &  Western  and  10  for  Chicago,  Rock  Island  & 
Pacific. 

A  large  proportion  of  the  orders  were  placed  in  the  latter 
part  of  the  year.  Largely  for  this  reason  the  records  of  loco- 
motives built  showed  only  1,303  for  domestic  and  231  for 
foreign  use,  a  total  of  1,534,  which  is  lower  than  that  of  any 
vear  since  1897.     However,  in  addition  to  new  locomotives 


Table   II — Important  Locomotive  Ordeks   in    1922 
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Table  III— Tv) 

PES    OF    Loco 

motives  Ordered 

IN    1922 

Type 

Railroad 

Industrial 

Export 

0-40 

2 

42 

22 

0-6-0 

74 

46 

2 

0-8-0 

214 

0 

0 

0-10-0 

1 

0 

0 

2-6-0 

4 

6 

3 

2-6-2 

4 

19 

4 

2-8-0 

73 

3 

29 

2-8-2 

1,231 

11 

46 

2-10-0 

104 

0 

0 

2-10-2 

15/ 

0 

0 

Mallet 

116 

0 

0 

4-4-0 

4 

0 

2 

4-4-2 

0 

0 

0 

4-6-0 

19 

0 

0 

4-6-2 

299 

0 

9 

4-8-2 

158 

0 

8 

Miscellaneous 

7 

4 

4 

Geared 

0 

19 

0 

Electric 

29 

0 

14 

Total 

2.486 

150 

143 

the  builders  handled  a  large  volume  of  repair  work  for  the 
railroads  which  was  placed  on  account  of  the  shopmen's 
strike. 

The  condition  of  locomotives  on  the  railroads  was  at  the 
worst  in  September,  1922,  when  29.9  per  cent  of  the  freight 
locomotives  on  line  were  in  unserviceable  condition.  Since 
then  the  condition  has  steadily  improved  and  is  now  nearly 
normal. 

Freight  Car  Orders 

Freight  cars  ordered  in  1922  for  service  in  the  United 
States  and  Canada  reached  a  total  of  180,900,  the  largest 
total  reported  since  1912,  and  eight  times  the  1921  figure. 

The  freight  car  buying  movement  began  somewhat  earlier 
in  1922  than  did  the  buying  movement  for  locomotives  and 
was  heaviest  during  the  latter  part  of  the  year.  Important 
orders  were  placed  by  practically  every  large  railroad. 

Freight  car  production  for  1922  totaled  66,747  for  the 
United"  States  and  Canada  and  1,226  for  export.  The  grand 
total  of  67,973  was  much  lower  than  the  number  ordered. 
The  buying  in  1921  was  abnormally  light  and  but  little  work 
was  carried  over  into  1922  while  a  considerable  portion  of 
the  orders  placed  in   1922  will  not  be  delivered  until  1923. 
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joritv  being  for  road  service.  Among  the  roads  specifying 
this 'type  were  the  Chesapeake  &  Ohio;  Norfolk  &  Western; 
Denver  &  Rio  Grande  Western  and  Union  Pacific. 

Of  the  types  usually  employed  for  passenger  or  express 
service  there  were  orders  for  480  locomotives;  of  these  299 
or  62  per  cent  were  of  the  4-6-2  type  and  158  or  33  per 
cent  of  the  4-8-2  type.  Orders  included  only  4  of  the  old 
American  type  and  none  of  the  Atlantic  type.  Orders  for 
the  4-6-2  tvpe  were  placed  by  many  roads,  the  largest  being 
45  for  Atlantic  Coast  Line;  32  for  Chicago  &  Northwestern; 
30  for  New  York  Central;  20  each  for  Northern  Pacific  and 
Erie  and  IS  each  for  Baltimore  &  Ohio;  Big  Four;  Delaware, 
Lackawanna  &  Western  and  Pennsylvania.     Orders  for  the 


Year 
1915.  .  . 

Table 

;    IV — Orders    for    Freight 
Domestic              Canadian 

109,792                  

170,054                    

79,367                    

114,113                     9,657 
22,062                      3,837 
84,207                    12,406 
23,346                           30 
180,154                         746 
Canadian  orders    included  in 

Cars    Since    1915 

Export 

18,222 

35,314 

53,191 

53,547 

3,994 

9,056 

4,982 

1,072 

domestic. 

Total 
128,014 

1916. .  . 

205,368 

1917    .  . 

132,558 

1918. . . 

177,317 

1919... 

29,893 

1920. . . 

105.669 

1921 . . . 

28,358 

ig'>2 

181,972 

Prior 

to  1918, 

In  addition  to  the  construction  of  new  cars  the  builders 
handled  a  considerable  volume  of  repair  business  in  1922. 

Export  orders  in  1922  totaled  only  1,072  and  production 
1,226.  This  is  a  low  point  which  was  equalled  only  twice 
in  the  last  25  years,  namely  in  1914  and  1908.  The  largest 
number  built  for  export  in  any  one  year  was  61,813  in  1919, 
and  the  largest  number  ordered  was  53,547  in  1918. 

Throughout  1922  the  bad  order  car  percentage  averaged 
about  14  per  cent.  At  its  worst  on  August  1  the  total  num- 
ber of  unserviceable  cars  was,  according  to  the  Car  Service 
Division  reports,  345,013  or  15.3  per  cent  of  the  total  cars 
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on  line.  The  total  has  since  been  substantially  reduced;  on 
December  1,  the  number  was  226,288  or  9.9  per  cent.  The 
normal  percentage  should  be  about  5  or  5.S  per  cent. 

The  types  of  freight  cars  ordered  in  1922  was  shown  in 
Table  V.  In  this  connection  it  will  be  of  interest  to  refer 
to  Table  VI  which  gives  the  number  of  freight  cars  of  various 
classes  which  were  in  service  on  Class  1  railways  on  Janu- 
ary 1,  1922.     A  comparison  of  these  tables  shows  that  the 

Table  V — Types  of  Freight  Cars  Ordered  in    1922 

'Pypg  Number  Per  cent 

F         Flat  and  Logcing 3,048  1.7 

G         Gondola    36,876  20.4 

H         HoDper    34,487  9.1 

R         Refrigerator   22,987  12.7 

S          Stock  and  poultry 4,683  ^.6 

T         Tank    5,485  3.0 

V         Ventilated   box    ,1'?52  ^^'J 

X          Bo.x    67,337  3/.<} 

Ballast  and  dump 980  0.5 

Not    classified 2,960  1.6 

N         Caboose 807  _^ 

Total 180,900  100 


total  freight  cars  ordered  during  1922  was  7.7  per  cent  of 
the  number  in  service  at  the  beginning  of  the  year.  These 
orders  when  delivered  will  materially  strengthen  the  situa- 
tion especially  as  regards  refrigerator  and  tank  cars. 

Of  high  capacity  cars,  140,000  lb.,  the  Baltimore  &  Ohio 
ordered  1,000  gondolas,  the  Denver  &  Rio  Grande  Western 
700  gondolas,  the  Norfolk  &  Western  6,000  hoppers,  the 
Philadelphia  &  Reading  2,000  hoppers  and  1,000  gondolas 
and  the  Pittsburgh  &  Lake  Erie  3,000  hoppers  and  2,018 
gondolas. 

The  pressing  need  of  new  freight  train  equipment  is  strik- 
ingly brought  out  by  the  fact  that  during  the  four  years  of 

Table  VI — Freight  Cars  in   Service  January  1,   1922,  Class  1   Railways 

Type  Number  Per  cent 

Flat         102,839  4.4 

Coal   935,061  39.9 

Refrigerator    63,855  2.7 

Stock   81.677  3.5 

Tank    10.106  0.4 

Box    1,038,222  44.3 

Miscellaneous    83,940  3.6 

Caboose 29,087  1.2 

Total 2,344,787  100 


1918,  1919,  1920  and  1921  only  239,663  new  freight  cars 
were  installed  on  Class  1  railways  whereas  243,156  cars 
were  retired,  a  net  reduction  of  3,493  cars.  There  was  an 
increase  of  9,225  cars  in  1918  and  an  increase  of  32,745  cars 
in  1919,  but  these  slight  gains  were  more  than  wiped  out  by 
a  decrease  of  39,153  cars  in  1920  and  a  further  decrease  of 
6,310  cars  in  1921.  A  recent  report  of  the  Interstate  Com- 
merce Commission  shows  32,138  fewer  freight  cars  in  service 
in  October,  1922,  than  at  the  same  time  a  year  before. 

Passenger   Car   Orders 

Orders  for  equipment  for  passenger  trains  placed  in  1922 
totaled  2,469  cars  for  service  on  railroads  in  the  United 
States  and  Canada.     This  was  a  considerable  improvement 

Table   VII — Orders   for   Passenger   Equipment  Cars    Since    1916 

Year  Domestic  Canadian  Export  Total 

1916                 .  2,544                 109  2.653 

1917 1,124                  43  1,167 

1918 109  22  26  157 

1919 292  347  143  782 

1920 1,781  275  38  2,094 

1921 246  91  155  492 

1922 2,382  87  19  2,488 

.  Prior  to  1918,  Canadian  orders  included  in  Dcmestic. 

over  the  figures  for  recent  years  as  will  be  noted  from  Table 
VII.  The  types  of  the  cars  ordered  are  given  in  Table  VIII. 
In  addition  to  these  cars  orders  were  placed  for  over  60  gaso- 
line rail-motor  cars  on  35  railroads.  This  list,  however,  is 
probably  not  complete.  The  increasing  favor  with  which  this 
type  of  equipment  is  being  received  in  all  parts  of  the  coun- 


try for  branch  line  service  is  one  of  the  noticeable  features 
of  the  year. 

As  was  the  case  with  locomotives  and  freight  cars  the  pro- 
duction of  passenger  cars  in  1922  fell  far  below  the  num- 

Table  N'III — Types  of  Passenger  Equipment  Cars  Ordered  in   1922 

Type  Number 

Coach,  combination  passenger,  etc ^'^^q 

Sleeping,    parlor,    chair,    etc 248 

Dining     71 

Baggage,   express,   mail ^86 

Express  refrigerator   -70 

Milk   9 

Horse    1' 

Private,  business,  miscellaneous " 

Steam  and  storage  battery ., 4 

Tola'    2,469 


bered  ordered.  During  the  year  the  passenger  cars  built 
totaled  891  which  included  676  for  the  United  States,  71 
for  Canada  and  144  for  export. 


Shop  and  Terminal  Construction 
1922 


in 


/^XE  class  of  facilities  whose  inadequacies  were  most 
^^  evident  during  the  heavy  traffic  of  1917  and  again  dur- 
ing the  recent  period  of  heavy  business  is  that  required  for 
the  maintenance  and  repair  of  locomotives  and  cars.  This 
need  is  particularly  pressing  now  because  of  the  accumula- 
tion of  repair  work  to  be  done.  Furthermore,  there  is  a 
growing  realization  of  the  necessity  for  securing  more  service 
from  locomotives,  which  calls  for  the  reduction  of  delays 
while  awaiting  repairs.  As  a  result  many  of  the  railways 
have  placed  appropriations  for  improvements  to  these  fa- 
cilities near  the  top  of  their  budgets. 

Among  the  first  projects  which  the  Atchison,  Topeka  & 
Santa  Fe  undertook  following  federal  control  was  a  large 
erecting  shop  at  .Albuquerque,  N.  M.,  which  was  completed 
during  the  year  and  which  involved  the  expenditure  of  more 
than  $3,000,000.  This  road  has  since  authorized  the  con- 
struction of  other  facilities  at  that  point  and  at  San 
Bernardino,  Cal.,  which  are  now  under  way.  The  Penn- 
sylvania announced  recently  that  it  will  build  two  large  shops 
at  Altoona,  Pa.,  while  it  also  has  extensive  improvements  of 
a  similar  character  under  way  at  other  points. 

Among  the  roads  which  will  add  to  their  facilities  for  the 
repair  of  cars,  the  Great  Northern  will  expend  $152,000  for 
buildings  at  St.  Cloud,  Minn.,  and  Great  Falls,  Mont.,  while 
the  Union  Pacific  will  add  to  its  car  shops  at  Pocatello, 
Idaho,  at  a  cost  of  $135,000. 

The  Union  Pacific  will  spend  $1,750,000  at  Los  An- 
geles while  the  Pere  Marquette  contemplates  the  expendi- 
ture of  $1,000,000  at  Detroit.  The  Illinois  Central  has 
appropriated  $766,000  for  additional  mechanical  facilities 
at  two  points,  while  the  Great  Northern  will  spend  over 
$400,000  at  St.  Cloud,  Minn.  The  Norfolk  &  Western  will 
spend  $500,000  for  additional  facilities  at  two  points  and 
the  Chicago,  Rock  Island  &  Pacific  $250,000  at  one  engine 
terminal. 

Other  work  for  which  appropriations  have  been  made  in- 
cludes approximately  $1,000,000  on  the  Southern  Pacific 
Lines  for  additions  at  Houston,  El  Paso  and  Jacksonville, 
Tex.,  ahd  LaFayette,  La.,  and  $140,000  on  the  W'estern 
Pacific.  The  Erie  will  complete  its  erecting  shop  now  under 
construction  at  Homell,  N.  Y.,  and  will  build  a  new  power 
house  at  Jersey  City,  N.  J. 

The  Chicago,  Burlington  &  Quincy  is  expending  $2,300,- 
000  for  new  shops  at  Denver,  Col.;  the  Missouri  Kansas  & 
Texas  $1,500,000  for  a  locomotive  repair  shop  at  Waco, 
Tex.,  and  the  Western  Mar}'land  $400,000  for  a  locomotive 
repair  shop  at  Port  Covington,  Md.     Other  roads  which  are 
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making  large  additions  to  their  shop  facilities  are  the  Louis- 
ville &  Nashville,  the  Ulster  &  Delaware  and  the  Gulf  & 
Ship   Island. 

In  addition  to  shop  improvements  new  or  enlarged  engine 
terminals  are  being  constructed  at  a  number  of  points. 

Closely  allied  with  this  is  the  provision  of  adequate  shop 
tool  equipment,  the  necessity  for  which  is  jjeing  realized 
to  an  increasing  degree  in  recent  years.  Among  the  appro- 
priations for  this  purpose  are  $536,000  on  tlie  Illinois  Cen- 
tral; $500,000  on  the  Erie;  $300,000  on  the  Norfolk  & 
Western;  $194,000  on  the  New  York,  Chicago  &  St.  Louis; 
$150,000  on  tlie  Rock  Island  and  a  similar  amount  on  the 
Delaware,  Lackawanna  &  Western;  $104,000  on  the  St. 
Louis  Southwestern;  $100,000  on  the  Pere  Manjuctte; 
$50,000  on  the  Denver  &  Salt  Lake  and  a  similar  amount 
on  the  Great  Northern.  Other  roads  which  will  spend 
smaller  amounts  for  this  purpose  include  the  Ann  Arbor 
($25,000);  the  Chicago  Great  Western  ($33,000);  the  San 
Antonio  &  Aransas  Pass  ($25,000),  and  the  Union  Pacific 
($30,000). 

Water  treating  facilities  have  not  been  overlooked  and 
liberal  expenditures  for  this  purjxise  are  contemplated  by  a 
number  of  roads.  Among  the  projects  which  have  been  men- 
tioned specifically,  the  Wheeling  &  Lake  Erie  contemplates 
the  construction  of  a  new  treating  plant. 

Partial  List  of  Construction  in   1922 

Alaskan  Railro.\d. — Roundhouse  at  Curry  (Mile 
249);  extension  of  machine  shop  at  Anchorage  to  double 
its  size;  erection  of  new  power  house  at  Anchorage. 

Atchison,  Topeka  &  Santa  Fe. — New  boiler  shop  at 
Albuquerque,  N.  M.,  cost  $400,000. 

Atlantic  Coast  Line. — New  25-stall  enginehouse  and 
100-ft.  turntable  at  Southover,  near  Savannah,  Ga.,  cost 
$140,000  (completed). 

Baltimore  &  Ohio. — Engine  terminal  improvements  at 
Washington,  D.  C,  cost  $187,000  (60  per  cent  completed). 

Chicago,  Burlington  &  Quincy. — New  shops  at  Den- 
ver, Col.,  cost  $2,300,000  (25  per  cent  completed). 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis. — New 
5-stall  engine  terminal  at  Sheff,  Ind.,  cost  $200,000  (com- 
pleted). New  6-stall  engine  terminal  at  Ansonia,  Ohio,  cost 
$170,000    (completed). 

Great  Northern. — New  engine  terminal  at  Minneapolis 
Junction,  Minn.,  cost  $647,400  (90  per  cent  completed). 
Terminal  yard  and  engine  facilities  at  W'enatchee,  Wash., 
cost  $1,001,400  (95  per  cent  completed).  New  enginehouse, 
store  buildings,  tracks,  etc.,  at  Skykomish,  Wash.,  to  cost 
$165,900  (80  per  cent  completed).  ' 

Gulf  &  Ship  Island. — New  concrete,  brick  and  steel- 
frame  machine  shop,  enginehouse,  boiler  shop,  blacksmith 
shop  and  cinder  conveyor,  cost  $225,000  (75  per  cent  com- 
pleted). 

Illinois  Central. — New  yards,  shops  and  engine 
terminal  facilities  at  Homewood,  111.,  cost  $8,200,000  "(.lO 
per  cent  completed). 

Kansas  City  Southern. — Improvements  to  power  plant 
at  Pittsburg,  Kan.,  including  a  500-kw.  direct-connected, 
engine-driven  generator,  a  3,000-cu.  ft.  air  compressor,  a 
350-hp.  w-ater-tube  boiler  and  equipment  for  coal  handling, 
crushing  and  pulverizing,  etc.,  cost  $165,000  (75  per  cent 
completed). 

L.\ke  Superior  &  Ishpeming. — Fireproof  building,  500 
ft.  long,  divided  into  a  car  repair  shop,  coach  shop  and  paint 
shop,  at  Marquette,  Alich.,  cost  $250,000  (5  per  cent  com- 
pleted). 

Louisiana  &  .Arkansas. — New  shops  at  Minden,  La.,  cost 
$400,000. 

Louisiana   Railway   &  N.avigation. — Enginehouse   and 


car  repair  buildings  at  Pineville,  La.,  cost  $300,000  (20  per 
cent  completed).  Enginehouse  and  machine  shops  at  New 
Orleans,  La.,  cost  $150,000   (10  ix.t  cent  completed). 

Louisville  &  Nashville. — Yard  and  mechanical  fa- 
cilities at  Loyal,  Ky.,  cost  $746,000  (completed).  Engine- 
house,  machine  shojis  and  other  buildings  at  Loyal,  Ky.,  cost 
$464,000  (comi)leted). 

Missouri,  Kansas  &  Te.xas. — Locomotive  repair  shop  at 
Waco,  Tex.,  cost  $1,500,000  (25  per  cent  completed). 

Missouri  Pacutc. — Installation  of  boiler  washing  fa- 
cilities at  various  points  on  system,  cost  $138,000  (10  per 
cent  completed). 

New  York  Central. — Installation  of  one  1, 500-kw.  and 
one  500-kw.  direct-current,  turbo-generator  at  50th  street 
service  plant.  New  York  City,  cost  $122,000  (90  per  cent 
completed).  Remote  control  sub-station  at  110th  street.  New 
York  City,  cost  $265,000  (80  per  cent  completed).  In- 
stallation of  20,000-kw.  turbo-generator  at  Port  Morris, 
N.  Y.,  cost  $881,500  (80  per  cent  completed).  New  coal 
trestle  at  Belle  Isle,  N.  Y.,  cost  $168,000  (89  per  cent  com- 
pleted). 

Northern  Pacific  Terminal  of  Oregon. — New  1,- 
200,000-cu.  yd.  hydraulic  fill,  8-stall  brick  and  tile  engine- 
house,  cinder  pit,  turntable,  water  station,  oil  fuel  station  and 
various  other  buildings  constructed  at  Guild's  Lake  freight 
yard,  cost  $400,000  (completed). 

Oregon  Short  Line. — Additions  to  storehouse  and 
changes  in  present  buildings  at  Pocatello,  Ida.,  cost  $153,- 
000  (10  per  cent  completed).  Extension  to  steel  car  shop  at 
Pocatello,  cost  $130,000  (90  per  cent  completed).  Install- 
ing 15 -ton,  85-ft.  span  traveling  crane  in  store  yard  at 
Pocatello,  cost  $100,000  (90  per  cent  completed). 

Pittsburgh  &  West  Virginia. — New  classification  yard 
and  reinforced  coaling  station,  etc.,  at  Avella,  Pa.,  cost  $25.,- 
000   (completed). 

Southern  Pacefic.^ — ^Machine  shop  at  El  Paso,  Tex.,  en- 
larged, cost  $240,700  (completed).  Engine  terminal  im- 
provements at  various  points  on  the  system. 

Ulster  &  Delaware. — Extending  present  locomotive 
erecting  shop,  building  new  boiler  house,  installing  electric 
crane  and  providing  other  new  equipment  at  Kingston,  N.  Y., 
cost  $150,000  (60  per  cent  completed). 

Union  Pacific- — ^Coaling  station  at  Carter,  Wyo.,  cost 
$111,028  (35  per  cent  completed). 

Virginian. — Five-stall  extension  of  enginehouse  and 
alterations  to  old  house  at  Elmore,  W.  Va.,  cost  $129,000 
(completed). 

Western  Maryland. — Locomotive  repair  shop,  100  ft. 
hv  300  ft.,  at  Port  Covington,  Md.,  cost  $400,000  (com- 
pleted). 
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Francis  J.  Cole 


I7RANCIS  J.  COLE,  who  was  until  recently  chief  consult- 
ing engineer  of  the  American  Locomotive  Company,  died 
on  January  11,  at  his  winter  home  in  California.  By 
Mr.  Cole's  death  the  railway  field  lost  a  man  who  was  gen- 
erally recognized  as  one  of  the  leading  locomotive  designers 
of  his  daw  From  his  eighteenth  Ijirthda}'  when  he  became 
an  apprentice  machinist  in  the  Mount  Royal  sliops  of  the 
Northern  Central  Railroad,  Baltimore,  Md.,  until  his  re- 
tirement approximately  one  year  ago,  his  whole  life  was  de- 
voted to  this  field. 

Mr.  Cole  was  the  son  of  an  English  Episcopal  clergyman, 
who  came  to  the  United  States  and  settled  on  a  farm  in  Vir- 
ginia, Francis  being  a  young  boy  at  the  time.  Farm  life, 
however,  did  not  appeal  to  him  and  he  became  an  apprentice 
machinist  as  noted  above.  After  serving  his  time,  he  ac- 
cepted a  position  as  drafts- 
man under  William  H. 
Harrison  on  the  Baltimore  & 
Ohio,  at  Newark,  Ohio.  Be- 
ing young,  ambitious  and 
continually  seeking  advance- 
ment he  shortly  left  the 
Baltimore  &  Ohio  to  become 
a  draftsman  on  the  West 
Shore,  at  Frankfort,  N.  Y., 
under  R.  H.  Soule,  superin- 
tendent of  motive  power. 
John  Player,  Mr.  Cole's  im- 
mediate superior,  was  the 
mechanical  engineer.  Also 
it  was  here  that  Mr.  Cole  be- 
came associated  with  J.  E. 
Sague,  who  was  one  of  the 
other  draftsmen  and  with 
W.  F.  Dixon,  who  was  a  spe- 
cial apprentice. 

The  impression  of  his  use- 
fulness that  he  had  left  with 
the  B.  &  O.  at  Newark  was 
such  that  after  a  short  time 
of  employment  at  Frankfort, 
he  was  offered  the  position 
as  chief  draftsman  of  the 
B.  &  O.  at  Newark,  Ohio. 
Here  he  further  established 
his  ability,  resulting  in  his 
transfer  to  the  Mount  Clare 
shops  as  chief  draftsman. 
Later,     about     1890,     when 

G.  B.  Hazlehurst  became  general  superintendent  of  motive 
power,  Mr.  Cole  was  appointed  mechanical  engineer  in 
charge  of  the  design  of  all  mechanical  equipment,  including 
cars  and  locomotives.  His  exceedingly  efficient  work  in 
standardizing  the  design  of  both  the  locomotives  and  cars 
on  this  road  attracted  national  attention.  Also  while  on  the 
B.  &  O.  he  published  a  series  of  articles  on  locomotive  de- 
sign, w-hich  were  widely  used  and  generally  recognized  as  the 
best  data  available. 

In  the  course  of  time  Mr.  Dixon,  who  had  been  an  appren- 
tice on  the  West  Shore  during  Mr.  Cole's  short  employment 
with  that  road,  had  become  mechanical  engineer  of  the 
Rogers  Locomotive  Works  at  Paterson,  N.  J.  In  the  fall  of 
1895,  when  Mr.  Dixon  accepted  an  offer  to  go  to  Russia 
to  build  a  locomotive  works,  he  recommended  to  Reuben 
Wells  that  Mr.  Cole  succeed  him  and  in  1896  Mr.  Cole  be- 
came mechanical  engineer  of  the  Rogers  LcKomotive  Works. 

The  Rogers  Works  was  temporarily  closed  in  1899.  Dur- 
ing this  time  Mr.  Cole  accepted  under  Mr.  Sague  the  position 
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of  assistant  mechanical   engineer  of  the  Schenectady  Loco- 
motive Works. 

Later  when  the  .American  Locomotive  Comf>any  was 
formed,  !Mr.  Sague  becoming  mechanical  engineer,  im- 
mediately appointed  Mr.  Cole  as  his  assistant,  and  later 
when  Mr.  Sague  became  assistant  vice-president,  he  ap- 
pointed Mr.  Cole  as  mechanical  engineer  of  the  company. 
This  position  was  held  by  Mr.  Cole  until  later  in  life,  when 
wishing  to  be  relieved  of  some  of  the  arduous  duties,  he 
was  appointed  chief  consulting  engineer.  This  position  he 
retained  until  his  recent  retirement. 

Mr.  Cole  was  a  quiet  unassuming  man,  who  never  spoke 
of  himself  or  what  he  did.  He  had  a  vein  of  persistence 
which  generally  led  to  getting  his  own  way,  reinforced  by 
the  fact  that  his  own  way  was  generally  right.  He  was  a 
close  and  thorough  student  w^ith  an  inborn  determination  to 
arrive  at  exact  facts  in  all  his  investigations;  all  resulting 
in  his  becoming  internationally  known  as  an  eminent  author- 
ity on  the  mechanical  design 
and  performance  of  the 
steam  locomotive.  His  name 
is  written  high  in  the  annals 
of  American  locomotive 
building. 

His  best  known  work  was 
during  his  connection  with 
the  .American  Locomotive 
Company,  when  he  was  a 
leading  factor  in  standardiz- 
ing the  locomotive  designs 
and  methods  of  the  different 
plants  which  were  organized 
under  one  management  to 
form  this  corporation. 

In  the  adoption  of  the 
superheater  Mr.  Cole  took  a 
prominent  part.  His  work 
on  boiler  ratios  was  a  radical 
departure  from  former 
methods  and  today  are  uni- 
versally used.  He  also  will 
be  remembered  for  his  four 
cylinder  compound  of  former 
days;  and  more  recently  as 
the  designer  of  Number  50,- 
000,  the  Cole  trailing  truck 
and  an  innumerable  number 
of  details  all  tending  toward 
refinement  of  design.  He  was 
J-  Cole  a    bold    designer,    though    a 

safe  one  and  could  never  be 
accused     of     fostering     any- 
thing   in    the    way    of    freakish    construction. 

He  was  a  prominent  member  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Railway  Association, 
the  .American  Society  of  Testing  Materials  and  many  others. 
.\bout  two  years  ago  he  built  a  winter  home  in  Pasadena, 
Cal.,  and  within  the  past  year  retired  from  active  business. 
For  the  past  four  weeks  he  had  not  been  feeling  at  his  best 
though  not  thought  to  be  seriously  ill.  However,  after  four 
days  of  more  serious  illness  he  passed  away  in  his  sleep  at  his 
winter  home  in  Pasadena. 

He  was  a  devoted  husband,  a  true  and  loyal  friend  to  those 
who  were  fortunate  enough  to  know  him  intimately,  and  of  a 
character  whose  life  and  example  are  only  for  the  good. 


Lumber  Mills  of  British  Columbia  report  that  90  per  cent 
of  their  output  is  now  being  purchased  by  China  and  Japan.  The 
Prairie  Provinces  were  formerly  the  chief  outlet  for  this  province's 
lumber.  So  insistent  is  the  demand  from  the  Orient  that  most 
of  the  Coast  mills  are  said  to  be  sold  out  a  month  ahead. 


Freight  Train  Resistance  and  Tonnage  Ratings 

Part    I 

Method  of  Determining  Adjustment  Factor  and  Applying  It  Under 
Various  Operating  Conditions 

By  Richard  J.  McCarty,  Jr. 
Division    Superintendent,    Delaware    &    Hudson 


FOR  many  years  after  railroads  came  into  existence  they 
were  run  by  empirical  methods  alone,  which,  although 
not  scientiii'c,  produced  the  desired  results.  Continued 
experience,  however,  brought  out  the  fact  that  certain  rela- 
tions exist  between  various  features  of  train  resistance  which 
could  be  used  to  increase  the  efficiency  of  the  locomotives, 
and  as  competition  increased  and  the  necessity  for  cheaper 
operation  became  more  important,  these  relations  were  fur- 
ther developed  and  applied  with  the  result  that  certain  laws 
governing  the  movement  of  trains  were  established.  The 
purpose  of  this  article  is  to  explain  these  laws  and  show 
how  their  application  results  in  more  econorhical  train  opera- 
tion. 

Elements  of  Train  Resistance 

In  order  to  start  a  train,  a  locomotive  must  exert  a  draw- 
bar pull  of  sufficient  force  to  overcome  the  total  resistance 
of  the  train  to  motion,  an  analysis  of  which  is  given  in 
Table  I : 

T.-\BLE  1 
A — Mechanical  Resistance, 

(1) — Static  Friction    (Friction   of  rest.) 

(a)  Journal  friction. 

(b)  Flange  friction   (E:5cept  on  curves.) 

(c)  Air    Triction. 

(d)  Other    sliding    friction. 

(e)  Rolling  friction. 

(2) — Kinetic    Friction    (Friction    of    Motion.) 

(a)  Journal    triction. 

(b)  Flange    friction    (Except   on   curves.) 

(c)  -Air  friction. 

(d)  Other  sliding  friction. 

(e)  Rolling  friction. 

B — Resistance  due  to  acceleration. 
C — Resistance  due  to  grades. 
D — Resistance    due   to    curves. 

Of  the  different  elements  of  mechanical  resistance,  journal 
friction  is  by  far  the  most  important:  so  much  so  that  all 
other  items  put  together  make  only  a  small  part  of  the  total. 


Therefore  in  the  further  handling  of  the  subject  it  will  be 
unnecessary  to  consider  separately  the  component  items  of 
mechanical  resistance. 

The  static  friction  of  any  given  car  or  train  is  considerably 
greater  than  the  kinetic  friction  and  kinetic  friction  is  great- 
est at  the  instant  motion  takes  place,  but  decreases  rapidly 
as  the  speed  increases  up  to  a  point  between  five  and  ten 
miles  per  hour  depending  upon  conditions,  after  which 
kinetic  friction  increases  as  the  speed  increases.  For  this 
reason  the  resistance  of  a  car  to  motion  is  greater  than  the 
resistance  of  the  car  to  continued  motion  after  having  been 
started,  from  which  it  is  clear  that  unless  some  means  were 
adopted  to  overcome  the  greater  resistance  of  static  friction 
as  compared  to  kinetic  friction,  a  locomotive  would  be  un- 
able to  start  a  full  tonnage  train  which  otherwise  it  could 
successfully  handle.  This  is  done  in  railroad  practice  by 
the  provision  of  slack  in  the  draft  gears  of  the  cars  which 
enables  a  locomotive  to  start  a  train,  one  car  at  a  time. 

Static  friction  being  restricted  to  one  car  at  a  time  by  the 
operation  of  the  slack,  it  become  a  very  small  proportion  of 
the  total  static  and  kinetic  friction,  and  as  the  number  of 
cars  set  in  motion  increases,  the  proportion  of  static  friction 
decreases.  Also  the  slack  permits  of  a  comparatively  quick 
acceleration,  one  car  at  a  time,  which  greatly  overcomes  the 
high  resistance  of  kinetic  friction  at  extremely  slow  speeds. 
Therefore,  it  is  proper  to  continue  the  discussion  without  fur- 
ther regard  to  static  friction  and  also  without  regard  to  the 
values  of  kinetic  friction  at  speeds  below  that  resulting  from 
the  operation  of  the  slack. 

Acceleration 

A  certain  amount  of  force  is  required  to  give  a  train  mo- 
tion and  the  excess  force  over  that  required  to  overcome  the 
mechanical    resistance   of   the   train,   which    is   the   force   of 
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acceleration,  is  what  produces  the  motion.   As  long  as  the  ex-  considered  as  being  included  in  grade  resistance  and  when 
cess,  or  force  of  acceleration  exists  there  will  be  an  increase  no  grade  resistance  is  used  it  will  be  understood  that  straight 
in  speed.    If  the  speed  of  a  train  is  S  miles  per  hour  and  the  and  level  track  is  being  considered, 
total  drawbar  pull  exactly  balances  the  mechanical  resistance  Summary  of  Resistances 
the  speed  will  remain  at  5  miles  per  hour  without  any  addi-  ,     ,        ,      ,       ,         ,  •       ■       -n  i_ 
tional  force  whatever.     In  other  words,  after  a   train  has  In  order  to  further  develop  the  subject  it  will  be  necessary 
been  given  a  certain  velocity  it  requires  a   force  necessary  to  summarize  the   foregoing  description  of  the  various   re- 
only  to  overcome  the  mechanical  resistance  in  order  to  main-  sistances  that  are  involved  m  train  operation  with  a  view  ot 
tain  that  velocity.    Of  course,  when  grades  and  curves  are  in-  setting  forth  only  such  items  as  need  be  specifically  con- 
volved, it  is  necessarv  to  overcome  grade  and  curve  resistance  sidered  in  developing  various  formulas  and  explaining  the 
in  addition                 '  relations  that  exist  between  the  various  fundamental  items. 

From  the  moment  the  first  car  is  started  the  force  of  the  For  reasons,  previously  given,  all  mechanical  resistance 

locomotive  is  working  to  overcome  mechanical  resistance  and  as  shown  in  Table  I,  can  be  grouped  and  further  considered 

to  give  the  train  motion,  and  when  the  last  car  is  set  in  mo-  as  a  single  unit  of  resistance.                     ■,     ,         ,    ,            -j 

tion  the  force  required  to  move  the  train  is  at  the  maximum.  On  account  of  the  operation  of  the  slack  and  the  rapid 

Then  assumin.^  that  the  full  tractive  force  of  the  locomotive  decrease  of  mechanical  resistance  of  cars  as  the  speed  in- 

is  applied    there  would  be  a  constant  acceleration  were  it  creases  up  to  the  speed  of  minimum  friction,  which  has  been 

not  for  the  fact  that  as  the  speed  of  the  train  increases  the  explained,  the  item  of  resistance  due  to  acceleration  can  be 

kinetic   friction   decreases.      This    being   so,   the   decreasing  disregarded.                                                                                 _ 

amount  of  force  required  to  overcome  the  mechanical  resist-  For  simplicity  curve  resistance  is  usually  converted  into 

ance  results  in  an  increasing  amount  of  force  available  for  equivalent  grade  resistance  and  considered  as  a  part  of  the 

acceleration,  and  therefore  the  train  acquires  speed  with  an  grade  resistance.                                             ,         ,  .               , 

increasing  acceleration  until  the  speed  of  minimum  friction  Therefore,  all  further  consideration  of  the  subject  may  be 

is  reached  properly  based  on  only  two  items  of  resistance  as  follows: 

Before  any  values  can  be  given  for  acceleration  it  is  neces-  (1)    Mechanical   resistance,    (2)    Grade  resistance, 

sar)-  to  know  in  what  distance  or  in  how  much  time  the  de-  Locomotive  Resistance 

sired  speed  should  be  acquired.     Operating  conditions  have  .   .       , 

a  great   deal   to  do   with   this,   and   on   that   account   it   is  Obviously  the  first  step  m  determining  the  puUing  capacity 

hardly  possible  to  establish  a  standard  value.     In  this  con-  of  a  locomotive  is  to  ascertain  how  much  of  the  power  is 

nection    however,  it  is  important  to  bear  in  mind  the  fact  used  within  itself  before  any  drawbar  pull  is  obtamed.     In 

that  in  actual  practice  that  part  of  the  tractive  force  over-  any  train  the  total  resistance  of  both  locomotive  and  cars 

cominc'    mechanical    resistance   decreases    as   the    speed    in-  is  overcome  by  the  cylinder  tractive  force  of  the  locomotive, 

creases  from  extremelv  slow  speeds  up  to  the  speed  of  mini-  For  analytical  purposes  this   force   wnll  be   represented   by 

mum  friction,  while  that  part  of  the  tractive  force  producing  formula  as  follows: 

acceleration  increases  the  second  proposition  resulting  from  Cylinder  tractive  force  =  f  r=  f  +  lg  +  f  (i) 

,        .T                 .        -1                 .1           •   ^                    J     •           „.-„„    U^..^r,A    ;tc  in  which  f  =  Total  mechanical  resistance. 

the  first  and,  also  as  the  piston  speed  increases  beyona  its  l  =  Total  weight  of  engine  and  tender  in  tons. 
speed  of  maximum  effectiveness  the  total  drawbar  pull  de-  ""{  %  ""^^tcTiTiM^il^r- IrVCr  p.yi 
creases.     Therefore,  except  in  cases  ^^^^^  ^;»^^;;^   >,  J^j;;;^^  The  mechanical  resistance  of  steam  locomotives  is  general- 
starts  are  required  it  is  not  ^^f  ^/f  f  *»  ^^",^*f  ^J^^' J"  *'^  ly  taken  as  25  lb.  per  ton  for  the  weight  on  the  drivers  and 
Item  with  respect  to  specific  values,  in  working  out  a  tomiage  y^^  ^^^  ^^^.^^  ^^J^^  ^^^  ^^^^  ^^^^  . »  ^^^^^^  ^^^  ^^^  ^^  ^ 

rating  formula.  ^^^  ^^  ^^^  ^^^^  ^^j^  j^^^     Mechanical  resistance  of  tenders 

Grade  and  Curve  Resistance  should  be  computed  loaded  at  the  rate  in  pounds  per  ton 

Resistance  of  grades  is  the  result  of  gravity  which  is  the  gi\^°J°\^.  ''^'  °J^^  ^^"^^  '''l^^',   .,  .            ^^^^  ,^  „  ,^ 

force  that  must  be  overcome  when  a  bc5y  is  lifted.     When  When  high  speeds  are  involved  it    s  necessary  to  rn^e 

\    .            _     „  „„,  j^  ;f  ,v  u^^ir,  HftpH    inH   the  special  allowance  for  head-end  air  resistance  but  as  this  item 

a  car  or  train  moves  up-grade  it  is   C)eing  uiiea,   ana   uic  .r^,.           ,.,             ■       ■       r                ^-i-        _l           •» 

amoiLt  of   force   required  depends   on   the   rate   of   grade,  m  ordinary  freight  service  is  of  no  practical  'niportance  it 

This  is  the  problem  of  the  inclined  plane  in  which  the  sus-  may  be  dropped  in  the  further  consideration   of  this  par- 

taining  force  is  to  the  weight  as  the  height  of  the  plane  is  to  ticular  subject                                                            •  .     ^    r^~> 

the  length,  or  specificaUy  stated,  the  resistance  of  grades  is  .Grade  resistance  is  the  same  as  for  car  resistance  pr^- 

overcoJe  ;t  the  rate  of  20  lb.  per  ton  for  each  one  percent  viously   explained    but    in    adding    curve    resistance    special 

^         "    "'  '  =                             ^                                     ^  values  pertaining  to  the  resistance  of  locomotives  on  curves 

°  ISistance  of  curves  is  very  difficult  to  determine  and  it  must  be  used   as  shown  under  the  heading  "Resistance  of 

varies  with  the  degree  of  curvature,  length  of  curve,  eleva-  Curves. 

tion  of  outer  rail  and  kind  of  equipment.     All  figures  for  From  equation  (i).  f  =  f  -  f  —  LG (2) 

curve  resistance  do  not  agree  but  the  average  value,  which  -pj^jg  equation  may  be  developed  into  a  formula  of  prac- 
is  much  used,  is  1.4  lb.  per  ton  for  each  degree  of  curve  ^^^^-^  ^^^i^g  j^  connection  with  any  given  class  of  locomo- 
for  steam  locomotive  and  0.8  lb.  per  ton  for  each  degree  of  ^^^^  ^^  ^^^^  ^^le  drawbar  pull  on  any  grade  may  be  easily  de- 
curve  for  freight  cars.  It  is  frequently  the  practice  to  disre-  ^j^^j  p^^  example,  the  E  57  class  of  2-8-0  type  locomotives 
gard  light  degrees  of  curvature,  which  practice  under  ordinary  ^j  ^j^g  Delaware  &  Hudson  have  the  following  specifications : 

conditions  can  be  followed  out  for  curves  under  two  degrees.  ^^^.^^^^  ^^^^^.^^  ^^^^^  ^^  ^so  ft.  per  min.  piston  speed  56.9O0  lb. 

Also  when  curvature  is  compensated,  curve  resistance  may  Diameter  of  drivers 57  m. 

be  disregarded  altogether.  wdght  on' front  "tVucic"  ■.'.'.■.■.'.■.".■.■.".'.".'.■."■.■.■.'.■.".".■.'.■.■.■.■. ■.".■.'.■.■.■.■.      12.73 't'J)ns 

If  anv  cur\'e  over  two  degrees  is  as  long  or  longer  than  anv  Weight  on  drivers nsis  tons 

.„           •'                     .         ,               P,                  p,-,nii                  4.            T_lj  Weight  on  trailing  trucks    

full  tonnage  train  the  resistance  of  0.8  lb.  per  ton  should  Weight  of  tender  in  service  69.63  tons 

apply  to  the  entire  train,  but  if  not,  the  resistance-of  0.8  lb.  Total  weight 200.56  tons 

per  ton  should  apply  to  only  that  part  of  the  train  that  is  on  Cylinder  tractive  force  of  locomotives  is  generally  based 

the  curve.  on  a  piston  speed  of  250  ft.  per  minute  and  therefore  if  the 

In  computing  ratings,  it  is  frequently  the  practice  to  con-  train  speed  required  on  any  ruling  grade  results  in  a  piston 

vert  the  cur^'e  resistance  in  pounds  per  ton  into  the  equiv-  speed  of  more  than  250  ft.  per  minute,  a  reduction  in  the 

alent  grade  and  add  the  equivalent  to  the  actual  grade.     In  tractive  force  takes  place  which  can  be  easily  adjusted  by 

the  further  handling  of  this  subj"ect  cur\'e  resistance  will  be  applying  the  proper  speed   factor  to   the  conditions   under 
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consideration.  Speed  factors  in  tabulated  form  are  published 
in  various  books  pertaining  to  locomotive  construction  and 
ojjeration. 

It  will  be  assumed  that  the  desired  train  speed  is  10  miles 
per  hour,  which  gives  a  piston  speed  of  295  ft.  per  minute. 
The  speed  factor  at  this  piston  speed  is  0.954  which  applied 
to  tlie  cylinder  tractive  force  of  56,900  lb.  gives  54,283  lb. 
available  at  10  miles  per  hour.  Therefore,  this  locomotive 
on  straight  and  level  track  at  10  miles  per  hour  would  have 
the  following  cylinder  tractive  force  and  mechanical  resist- 
ance: 

Cylinder    tractive    force     54,283  1b. 

Resistance — • 

Front  truck  at  3.7  lb.  per  ton 47  lb. 

Drivers  at  25  lb.   per  ton    2,935  lb. 

Trailing  truck   ••  •  • 

Tender   at    3.1    lb.    per    ton    ,  olo  !r 

Total   resistance    3,218  lb. 

Then  by  substitution,  equation  (2)   should  read 

f  =    54.283   —  3.218  —  200.55  G    (3) 

or  f   =   200.56  (254.6  —  G)    •- (4) 

By  sub.otituting  the  grade  resistance  in  pounds  per  tun 
for  any  given  grade  in  place  of  G,  the  drawbar  pull  for  the 
class  of  locomotive  in  question  is  easily  found.  When  this 
is  done  it  is  then  necessary  to  determine  the  proper  tonnage 
rating  for  that  amount  of  drawbar  pull,  from  which  the  rat- 
ings for  other  classes  of  locomotives  can  readily  be  found 
by  multiplying  that  rating  by  a  value  that  represents  the 
ratio  of  the  cylinder  tractive  force  of  any  other  given  class 
of  locomotive  to  the  cylinder  tractive  force  of  the  class  of 
locomotive  selected  as  a  basis.  In  this  way  it  is  necessary  to 
make  detail  calculations  for  only  one  class  of  locomotive  on 
any  given  district  to  find  all  the  other  ratings.  This_  brings 
up  the  question  of  car  and  train  resistance  which  will  now 
be  explained. 

Car  and  Train  Resistance 

The  first  element  to  consider  in  this  connection  is  "Me- 
chanical Resistance." 

Master  Mechanic's  Proceedings  of  1914  gives  the  me- 
chanical resistance  of  freight  cars  at  5  miles  per  hour  as 
shown  in  Table  II. 

TABLE  II 

Mech.\nical  Resistance  of  Freight  Cars  at  5  Miles  per  Hour 

Wt  of  cars  and  contents        Mech.  resist,  per  ton  Mech.  resist,  per  car 

Tons         Per  cent  Incr.  lb.          Per  cent  Deer.  lb.  Per  cent  Incr. 

20                Basis  6.8                  Basis  136  Basis 

25                   25  6.0                   11.7  150  10.3 

30                  50  5.4                  20.6  162  19.1 

35                   75  4.8                  29.4  168  23.5 

40                100  4.4               •   35.2  176  29.4 

45                  125  4.0                    41.2  180  32.3 

50                 150  3.7                   45.6  185  36.0 

55                 175  3.5                   48.5  193.5  42.3 

60                 200  3.3                   51.5  198  45.6 

65                  225  3.2                    52.9  208  52.9 

70                 250  3.1                   54.4  217  59.3 

From  Table  II,  the  following  corollaries  may  be  deducted: 

1 — The  mechanical  resistance  of  cars  in  pounds  per  ton 
decreases  when  the  weight  increases,  but  in  less  pro- 
portion. 

2 — The  mechanical  resistance  of  cars  in  pounds  per  car 
increases  when  the  weight  increases,  but  in  less  propor- 
tion. 

Therefore,  from  1   and  2. 

3 — The  number  of  actual  tons  a  given  drawbar  pull  can 
move  will  increase  when  the  average  weight  of  the 
cars  increases,  while  the  number  of  cars  will  decrease. 

These  facts  are  of  the  greatest  importance  as  will  be  seen 
in  their  application  to  practical  purposes. 

If  the  mechanical  resistance  of  all  cars  in  pounds  per  ton 
were  the  same,  in  order  to  find  a  tonnage  rating  for  any  given 
tractive  force  it  would  be  necessary  only  to  divide  the  avail- 
able drawbar  pull  by  the  total  of  the  following  items  of  re- 
sistance in  pounds  per  ton. 

(1)  Mechanical   Resistance. 

(2)  Grade  Resistance  (Including  curve  resistance).  . 


But  in  view  of  the  fact  that  at  any  given  speed  the  me- 
(hanical  resistance  of  cars  of  different  weights  are  not  in 
proportion  to  their  weight,  tonnage  ratings  worked  out  by 
this  method  alone  will  not  produce  a  constant  amount  of 
total  resistance  for  each  rating  regardless  of  car  weights. 
Therefore,  it  is  clear  that  actual  tonnage  latings  must  be  ar- 
ranged so  that  any  train  of  a  certain  rating  will  have  the 
same  total  resistance  as  any  other  t/ain  of  the  same  rating, 
regardless  of  whether  the  cars  making  up  the  trains  are  light 
weight  cars  or  heavy  weight  cars.  There  are  several  ways  of 
doing  this  but  the  principle  is  the  same  in  all  cases.  The 
adjusted  tonnage  method,  being  extensively  used,  will  be 
taken  as  a  basis  in  further  developing  the  subject. 

Adjusted  Tonnage  Method 

In  this  method  there  is  taken  as  a  l)asis  a  given  amount  of 
drawbar  pull,  from  which  is  found,  either  by  test  or  calcula- 
tion, the  tons  and  cars  of  light  cars  and  the  tons  and  cars  of 
heavy  cars  that  can  be  handled  over  any  given  district.  These 
amounts  are  then  equated,  from  which  a  rating  is  obtained 
that  will  produce  approximately  the  same  amount  of  total 
resistance  regardless  of  car  weights. 

The  values  of  mechanical  resistance  as  used  hereafter  are 
all  based  on  those  given  in  Table  II.  Tables  III  and  IV 
give  a  comparison  of  two  trains  of  the  same  total  resistance 
but  of  unequal  weight. 

T.\BLE   III 

Two  Trains  of  Same  Total  Resistance  but  of  Unequal  Weight 
Straight  and  level  track — Speed  5  miles  per  hour. 


Lighter  Car  Heavier  Car 
Tra  n  Train 

.  .  20  60 

(6.8  3.3 


Items 
Resistance  in  lb. 

Tons  per  car   

Mech.   resist,  per  ton 

Grade  resist,  per  ton    . .  •  ■ 

Mech.  resist,  per  car   136  198 

Grade  resist,  per  car    . .  •  • 

Actual  tons    1.980  4,080 

No.  of  cars    99  68 

Total    mech.    resist 13,464  13,464 

Total   grade    resist ..  ...i: 

Total    all    resist      13,464  13,464 

The  above  trains  on   .adjusted  Tonnage  Rating  Basis: 

Adjustment      67.74  „^^-'''' 

Actual  tons    1.980  4,080 

Potential  tons    6.706  4,606 

Adjusted    tons    8,686  8,686                     

TABLE  IV 

Two  Trains  of  Same  Total  Resistance  but  of  Unequal  Weight 

Grade  1    per   cent — Speed  5   miles  per  hour. 


Difference 
40 
—3.5 

62 

2,l66 
—31     ■ 


-1-2,100 
—2,100 


Items 
Resistance  in  lb. 

Tons  per  car   

Mech.  resist,  per  ton 
Grade  resist,  per  ton 
Mech.  resist,  per  car  . 
Grade  resist,   per  car 
Actual  tons 
No.  of  cars 


Lighter  Car       Heavier  Car 
Train  Train 


20 
6.8 

20.0 
136 
400 
502.4 

25.12 


60 
3.3 
20. 0 
198 
1,200 
577.9 
9.63 
1,907 
11,557 
13,464 


Difference 
40 

—3.5 

'62 

800 

75.5 

—15.49 

—1,509 

-H  1,509 


75.5 
75.5 


Total   mech.   resist 3,416 

Total    grade   resist 10,048 

Total  all  resist 13,464 

The  above  trains  on  Adjusted  Tonnage  Rating  Basis: 

Adjustment     J^-^'^  cl'o'^ 

Actual    tons    502.4  577.9 

Potential  tons    '22.3  46.8 

Adjusted  tons 624.7  624.7                    

From  these  two  tables  it  will  be  seen  that  regardless  of 
conditions,  a  given  drawbar  pull  will  move  more  tons  and 
less  cars  of  heavier  cars  than  of  lighter  cars. 

In  order  to  make  an  analysis  of  general  application  the 
values  given  in  Table  IV  will  be  converted  into  algebraic 
expressions  as  shown  in  Table  V. 

TABLE  V 
.iiLCEBRAic  Expressions  for  the  Values  of  Table  IV 
Applicable   to    straight  and   level   track   or   any    grade 
Lighter  Car  Heavier  Car 

Items  Train  Train  Difference 

Tons    per    car-incl.    load  \V  (W+w)  w 

Mech.  Res.  in  lb.  per  ton  E  (E— e)  e 

Grade  Res.  in  lb.   per  ton  O  n>j..\  V 

Mech.   Res.   in   lb.    per   car  K  >nJti\  d 

Grade  Res.  in  lb.  per  car  D  (D+d)  d 

Actual    tons  1  rr— r^  c 

No.    of    cars         .  ^  /tj-Ti    iV—^1  tC. 

Total  Mech.   Resistance  TE  (T+t)    (t— e)  tu 

Total  Grade  Resistance 
Total   .Ml   Resistance 


TG 

f 


(T-j-t)     O 


tG 
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Although  this  table  is  based  on  the  specilic  values  as  given 
in  Table  IV  the  formulas  that  are  developed  below  are  true 
for  any  other  values  that  might  be  substituted  provided  that 
the  total  resistances  of  the  trains  are  equal,  and  provided 
that  the  mechanical  resistance  in  pounds  per  ton  of  a  heavier 
car  is  less  than  that  of  a  lighter  car  but  not  as  much  less  as  it 
would  be  if  it  were  inversely  in  proportion  to  their  weights. 

From  Table  V  the  following  fundamental  equations  are 
obtained : 

Lighter  Weight  Cars; 

T  =  CW (5) 

f  =  T(E  +  G)     (6 

=  C(R  +  D)    7 

=  cw  (E  +  c;)    (8) 

Heavier  Weight  Cars: 

(T  +  t)  =  (C  — c)    (W  +  vv)    -(9) 

f  ={T  +  n    (E  — e  +  G)    0 

=  (C_c)  (R  +  r  +  n  +  d)    nn 

-  (C  — c)    (W  4- w1    (E  — e+ G]     (12) 

The  fundamental  equations  give  in  cars  and  car  weights  a 
comparison  of  the  tons  of  a  lighter  car  train  and  a  heavier 
car  train  respectively,  as  follows: 

Lighter   car  train  =  CW From   (5) 

Heavier    car   train  =(C—c)    (W -^  w) From   (9) 

Equating  these  two  ratings  which  are  equal  in  total 
resistance  but  unequal  in  tons. 

CW   +  t  =   (C  —  c)    (W   +  w)    13) 

in  which  (t)  represents  the  difference  in  tons  of  the  two 
trains.  In  order  to  express  these  ratings  in  the  same  terms 
it  is  necessary  to  find  an  amount  in  tons  that  added  to  each 
car  weight  will  equalize  the  difference  in  mechanical  resist- 
ance that  caused  the  difference  in  the  tons  of  the  two  trains. 

Let    (x)    represent   the   amuntit   required. 
Then  from    (5)   and   (9)    C(W4-x)  =  (C— c)    (\V  +  w  +  x)      (14) 

t 

From  which  x  =  —    ( 1 ') 

c 

TherefcTe,   from   (14)   and    (15) 

t  t 

C(W  H )  =  (C— c)    (W  +  w  +  — ) (16) 

c                                                   c 
t                                                 t 
T  +  C  — -  CT  +  t)  +  (C  — c)  —     (17) 


Ml  which  T  and    (  T  -  1 1  =  Actual  ton; (18) 

t 

—  —  Adjustment      (19) 

c 
t  t 

C  —  and  (C —  c^  —  =  Totcntial  tons (20) 

c  c 

t  t 

C(W   H )     and  (C  —  c)   (W  +  w  H )    =   Adj.  tons (21) 

c  c 

Equations  (14)  and  (IS)  mean  that  if  there  is  added  to 
the  weight  of  each  car  of  each  train  an  amount  of  tons  equal 
to  the  difference  in  the  tons  of  the  two  trains  divided  by  the 
difference  in  the  cars,  the  sum  of  the  car  weights  plus  the 
adjustments  of  one  train  will  equal  the  sum  of  the  car 
weights  plus  the  adjustments  of  the  other  train.  This  amount 
is  the  adjusted  rating  and  it  will  produce  trains  of  the  same 
mechanical  resistance  regardless  of  car  weights  within  cer- 
tain limits  which  will  be  taken  up  in  proper  order. 

By  using  in  equations  (16)  and  (17)  the  values  given  in 
Table  IV  the  following  is  obtained: 

From  (16)  25.12  X    (20  +  4.87)  =  9.63  X    (60  4-  4.87) (22) 

From   (17)   502.4  4-   (25.12   X  4.87)   =  577.9  4-   (9-63   X  4.87) (23) 

or  for  both   (16)   and  (17)  624.7   =  624.7 

Although  the  two  trains  in  question  are  of  different  weight, 
the  adjusted  ratings,  as  will  be  seen,  are  the  same  for  both. 

Tables  III  and  IV  indicate  that  in  any  two  trains  of  the 
same  adjusted  tonnage  rating,  the  difference  in  actual  tons 
is  alwavs  equal  to  the  difference  in  the  potential  tons.  That 
this  is  true  in  all  cases,  may  be  shown  as  follows; 

t  t 

From  (16)  CW  4-  C  —  =  (C  —  c)    (W  4-  w)  4-   (C  —  c)— ....(24) 


Then 


From  which 


(C  —  c)     (W  4-  w) 


CW 


C (C 


.(25) 
.(26) 


The  principle  of  an  adjusted  tonnage  rating  is,  that  as 
the  number  of  cars  increase  the  number  of  adjustments  or 
the  potential  tons  increase,  and  as  the  potential  tons  increase, 
the  actual  tons  decrease.  Therefore,  the  function  of  the  ad- 
justment is  to  balance  the  tons,  the  number  of  cars  and  the 
total  resistance. 

( To  he  continued) 


Two-Cylinder    Pacific    Type    Locomotive   for   tile    Midi    Railroad    of    France 


The  Chemins  de  Fer  du  Midi  has  recently  placed  m  service  20  two- 
cvlinder  sunerheated,  4-6-2  type  locomotives  built  by  the  Societfe  Alsacienne 
de  Constructions  Mechanique,  Belfort,  France.  Locomotives  formerly  used 
were  of  approximately  the  same  weight  and  capacity,  but  of  the  four-cylinder 
compound  type.  A  change  was  made  to  the  two-cylinder,  single-expansion, 
superheated  type  because  of  greater  simplicity  and  lower  cost  of  maintenance, 
tests  h?ving  shown  that  the  efficiency  would  be  practically  the  same.  1  he 
boiler  was  changed  from  the  Belpairc  to  the  straight  top  type,  the  number 
of  5'/i-in  flues  with  superheater  elements  increased  from  24  to  .28  and  trie 
number  of  254-in.  tubes  decreased  from  145  to  123.     The  evaporative  heating 


surface  and  grate  area  remained  practically  the  same,  but  the  volume  of 
gas  passed  through  the  large  flues  was  increased  from  40  per  cent  to  47  per 
cent,  with  about  a  20  per  cent  increase  in  superheating  surfaces.  The  boiler 
pressure  was  dropped  from  227  lb.  to  185  lb.  The  new  locomotives  weight 
196,420  lb.  in  working  order,  with  118,720  lb.  on  the  drivers,  and  have  a 
rated  tractive  force  of  32,900  lb.  The  cylinders  are  25  in.  bv  255i  in.  and 
the  driving  wheels  are  of  761^  in.  diameter.  The  evaporative  heating  surface 
is  2,179  sq.  ft.,  the  superheated  surface  791  sq.  ft.,  and  the  grate  area  43 
sq.  ft.  These  locomotives  are  hauling  express  trains  having  an  average 
weight  i;f  254  tons  with  an  average  coal  consumption  of  47  lb.  per  mile. 


The   Design   of   Engine   and   Tender   Drawbars 


Some  Comments  on  the  Existing  Practice  with 
Suggestions  for  a  More  Logical  Basis  of  Design 

By  H.  J.  Coventry 


IN  view  of  the  fact  that  the  safety  of  life  and  property 
depends  so  largely  upon  avoiding  failure  of  the  drawbar 
between  engine  and  tender,  it  is  rather  surprising  to 
find  so  little  definite  and  no  unanimous  opinion  as  to  the 
basis  of  design,  or  any  agreement  as  to  a  proper  allowable 
stress  on  the  material. 

That  drawbars  do  break  sometimes  and  with  fatal  re- 
sults is  sufficient  warrant  for  further  inquirv'  as  to  whether 
our  fundamentals  of  design  are  on  correct  lines,  more  espe- 
cially in  view  of  the  large  and  steadily  rising  tractive 
force  of  present  day  power. 

A  report  on  Drawbar  and  Safety  Connections  to  the 
American  Railway  Master  Mechanics'  Association  in  1903 
appears  to  be  the  first  step  taken  to  obtain  uniformit\-  of 
design.  The  recommendation  is  made  that  the  area  of 
cross  section  of  the  bar  body  should  be  a  value  in  sc^uare 
inches,  found  by  dividing  the  tractive  force  by  a  factor 
(stress)  sufficiently  low  to  give  a  factor  of  safety  that  would 
cover  all  possible  conditions.     That  is 

T 
A   sq.   in.    =  

The  value  of  f  was  to  be  taken  at  4,000  lb.  per  sq.  in. 
maximum,  and  the  material  to  be  hammered  wrought  iron, 
of  45,000  lb.  per  sq.  in.  ultimate  tenacity.  Later  we  find 
4,500  lb.  per  sq.  in.  recommended  as  the  factor,  and  this 
is  confirmed  in  the  report  to  the  A.  R.  A.,  Section  III, 
1920,  on  this  subject.  From  the  variance  of  discussion  on 
the  report  at  the  time  of  presentation  it  would  appear  that 
opinion  was  not  emphatic  or  unanimous.     A  recent  inquiry 


_c 

f^ 

rfd^ 

o 

.^ 

■d- 

to 

^ 

"ui 

<D 

'     ^ 

^ 

__^ 

-Tf) 

o 

^^ 

^ 

so^- 

^ 

0) 
M7 

^^ 

i:::^ 

' 

S-HiK^" 

(8)' 

Vi^^Jl- 

1 

<, 

^ — 

J 

A 

r 

t 

i 

r-  10.000  Pounds  Tractive  Effort- 
Fig.    1 — Graphical    Comparison    of    Drawbar    Formulas 

among  prominent  railroads  as  to  their  practice  for  drawbar 
design,  and  any  formula  used  elicited  the  following  re- 
plies : 

Railroad  a — Xo  formula,   go   by   precedent. 
Railroad  b — Xc    formula. 
Railr-.ad  c— Xo    formula. 

T 

Railroad  d — Formula  A   — Material — Iron  of  45.000  lb.   per  sq.  in. 

2.250 

T 

Railroad  e — Formula  A    —  ^-    Material — Steel  of  80,000  lb.   per  sq.  in. 

4,300 

T  Total  weight 

Locomotive  builder  I — Formula   A   =: or   .\  ^^ 

3,000  18,000 

Locomotive  builder  2 — Gave  standard  dimensions,  no  formula. 

The  formulas  given  and  one  to  approximate  the  practice 
of  locomotive  builder   2   are  shown  plotted   in   Fig.    1.     It 


will  be  readily  seen  that  to  meet  a  tractive  force  of  70,000 
lb.,  the  minimum  would  be  IS. 5  sq.  in.  and  the  maximum 
31.25  sq.  in.  in  the  body  of  the  bar,  while  if  the  locomotive 
happened  to  be  very  heavy  for  its  tractive  force,  an  even 
greater  area  of  bar  would  be  called  for  as  the  larger  value 
of  the  two  equations  under  heading  1  is  intended  to  be 
used.  This  wide  range,  and  the  absence  in  many  cases 
of  any  definite  method  seems  to  indicate  the  need  for  a 
better  and  more  logical  basis  of  design. 

The  following  is,  therefore,  suggested  as  an  improve- 
ment, although  the  impossibility  of  deriving  a  complete 
theory  to  fit  the  complicated  stresses  to  which  a  drawbar  is 
subjected,  and  at  the  same  time  covering  the  unknown 
influence  of  the  surrounding  structure,  is  fully  recognized. 

It  is  assumed  that  the  amount  of  slotting  in  the  eye  ends, 
draw  pin  arrangement,  striking  casting,  etc.,  arc  such  that 
the  bar  never  has  a  compressive  load  put  upon  it.  Such 
a  condition  should  be,  and  can  be  avoided  by  proper  design 
of  the  draft  arrangement  between  engine  and  tender.  Suf- 
ficient clearance  should  also  be  provided  in  the  draw  pin 
pocket  to  void  the  possibility  of  putting  side  bending 
stresses  in  the  bar  when  the  locomotive  passes  round  the 
sharpest  curve,  or  oscillates  at  high  speed. 

The  practice  of  offsetting  should  not  be  tolerated  owing 
to  the  rapid  increase  of  stress  for  even  small  offsets  for  a 
given  cross-sectional  area.  Also  the  tractive  force  trans- 
mitted by  an  offset  bar  is  less  than  that  delivered  to  it  by 
the  engine  draw  pin,  the  balance  tending  to  lift  or  depress 
the  tender  according  to  whether  the  engine  pin  is  higher 
or  lower  than  the  tender  pin. 

The  amount  of  slotting  in  the  eye  should  not  be  more 
than  is  absolutely  necessary  for  the  conditions,  and  the 
holes  need  not  be  more  than  3/-16  in.  wider  than  the  diam- 
eter of  the  pins. 

If  these  conditions  are  complied  with  it  can  safely  be 
said  that  the  stresses  induced  in  the  bar  are  purely  tensile, 
but  of  somewhat  wide  range.  From  the  nature  of  the  case 
it  seems  reasonable  that  the  stress  would  range  from  that 
produced  by  twice  the  tractive  force,  seeing  that  the  load  is 
a  live  one,  to  anything  above,  according  to  the  degree  of 
shock.  The  degree  of  shock  is  proportional  to  the  total 
amount  of  .slotting  or  slack  in  the  eyes.  While  the  actual 
amount  of  slack  between  the  engine  and  tender  is  sometimes 
maintained  at  a  minimum  by  wedge  devices,  there  is  no 
guarantee  that  at  some  time  the  whole  of  the  slotting  will 
not  come  into  play.  For  design  purposes,  therefore,  the 
maximum  amount  must  be  considered,  and  it  is  conceivable 
that  the  tractive  force  could  be  applied  when  the  engine 
and  tender  are  fully  compressed.  Put  in  another  way,  the 
drawbar  is  analogous  to  a  bar  having  a  load  equal  to  the 
tractive  force  dropped  on  it  from  a  height  equal  to  the 
amount  of  slack. 

Work  is  therefore  done  on  the  bar  by  an  amount  equal 
to  the  product  of  tractive  force  and  slack,  plus  the  exten- 
sion of  the  material:  that  is, 

K  =  T.  (d    ■'-   x) (!) 

Where  K   —  work_  in    inch    lb. 

Tf  =  tractive   force  in   lb. 
d   =  total   slottinR  or  slack   in   inches 
X  =z  extensio.T   of  material   in   inches. 

This  amount  of  work  is  absorbed  bv  the  material  of  the 
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bar  if  the  connections   and   surrounding   structure  are  in- 
finitely rigid.    The  work  done  by  the  material  is: 
1 

—  Wx 

2 
Wliere  W  ^  an   equivalent    static  or    dead   load 

X    =  extension  caused  by  W 
We   now   have   the   equation 

1 


Te   (d  +  X) 
From  definition  of  i 

—         \V\ 

2 
nodulus  of 

elasticity 

W 
E  —           V 

1 

A 

X 

Where  E  =  modulus  of  elastic 
A  =  area   of  section   in 
1   =  length   of   section 
X,   W  and   d   as   before 

ty  cf  the 
square  in 
n   inches 

material  in  lb. 
ches 

From    equation    (3) 

EAx 

W  — 

1 
Substituting  the  value  of  W  in 

equation 

(-') 

T  (d  +  x) 

1     EAx 

-    X 

T  (d  +  x) 

EAx= 

(2) 


(3) 


(4) 


(5) 


From  which  for  any  particular  values  of  T,  1,  d,  A  and 
E  the  extension  x  can  easily  be  computed.  Having  found  x 
the  stress  £  may  be  found  from  equation  (3)  modified: 

Ex 


.(6) 


as  also  X 


substituting  this  in  equation    (5) 


EAf^F 

We  obtain  T   (d  +  xl    = and 

21E2 


T  (d  +  x)    =  . —   X   Al 
2E 


.(/■) 


f= 


Al  is  obviously  the  volume  of  the  bar  and  —  is  the  re- 

2E 
silience  per  unit  volume  if  f  is  taken  at  the  elastic  limit. 

It  is  now  evident  that  a  drawbar  can  be  made  stronger 
either  by  increasing  the  length  or  volume  or  using  a  ma- 
terial of  higher  resilience  and  reducing  the  amount  of 
slotting  or  slack.  Any  or  all  of  these  methods  will  have  a 
strengthening  influence. 

The  specification  for  drawbar  material  should  include 
a  resilience  requirement  or  work  done  per  cubic  inch  in 
stretching  the  bar  up  to  the  elastic  limit  and  also  work  per 
cubic  inch  required  to  fracture  a  specimen.  These  two 
values  give  a  better  idea  of  the  suitability  of  material  sub- 
jected to  shock  than  ultimate  tenacity. 

Then  equation  (7)  becomes 

T  (d  +  x)  =  R  X  V (8) 

where  R  ^  resilience  in  inch  lb.  per  cubic  inch 
V  =  volume  of  the  bar  in  cubic  inches 

As  X  will  be  small  compared  to  d,  it  may  be  omitted. 

Up  to  this  point  the  assumption  has  been  that  the  con- 
nections of  the  bar  and  surrounding  structure  are  infinitely 
rigid.  This,  of  course,  is  not  true  in  practice,  as  all  the 
surrounding   material   is   elastic   and   absorbs   some   of   the 


energy  of  impact.  We  may,  therefore,  quite  safely  select 
a  higher  resilience  value  than  that  at  the  elastic  limit  for 
the  material  without  actually  reaching  dangerous  high 
stresses,  for  it  will  most  probably  be  found  that  f,  the 
stress  calcula.ed  from  equation  ( 7 ) ,  will  be  abnormally  high 
for  any  selected  average  drawbar.  It,  therefore,  becomes  a 
question  as  to  the  economical  practical  value  to  be  assigned 
to  R. 

From  the  experiments  of  Wohler,  Spangenberg  and 
others  on  fatigue  of  metals  under  repeated  stresses,  it  was 
found  that  the  stress  could  be  much  above  the  elastic  limit, 
if  load  was  applied  momentarily  and  that  the  limit  of  stress 
depended  more  upon  the  ultimate  static  breaking  stress, 
than  the  elastic  limit.  Upon  these  results  the  "dynamic 
theory"  is  based  which  assumes  that  a  piece  of  material 
will  not  break  under  repeated  loadings  if  the  momentary 
stress  due  to  sudden  application  of  load  does  not  exceed 
the  statical  breaking  strength  of  the  material. 

Supposing  a  material  of  55,000  lb.  p>er  sq.  in.  tenacity  is 
used.  Taking,  say  0.94  of  this  gives  52,000  lb.  sq.  in.  as 
momentary  stress.    Equation  (7)  then  becomes 

/  2ETd 
52,000    =     /    • 

V     V 

27  Td  Td 

If  E  =  27,000,000,  then  V  = or  =  — (9) 

26x52  50 

The  volume  of  the  drawbar  V  should  be  taken  from 
center  to  center  of  eyes. 

A  bar  designed  to  this  formula  would  never  be  stresssd 
to  the  breaking  point  even  if  the  connections  were  infinitely 
rigid;  the  elasticity  of  the  latter  provides  what  is  equiva- 
lent to  a  factor  of  safety.  Moreover,  a  set  of  bars  suitable 
for  different  conditions  would  be  all  equally  strong,  under 
their  respective  conditions,  and  it  is  considered  that  this 
method  overcomes  the  objection  sometimes  raised  that  the 
stress  of  4,500  lb.  sq.  in.  taken  in  A.  R.  A.  formula  is  too 
low  for  high  tractive  forces. 

The  comparative  table  of  actual  existing  drawbars  and 
the  proposed  cross-section  as  found  by  equation  (9)  is  of 
interest  in  showing  the  wide  difference  of  bars  even  when 
considered  on  an  area-stress-tractive  force  basis.  For  ex- 
ample, compare  B  and  C  with  J.  The  tractive  force  is  for 
J  1.7  times  B,  yet  the  existing  bars  have  some  cross-sec- 
tional area.  On  a  volumetric  basis  they  show  a  little  bet- 
ter. The  column  to  the  extreme  right  shows  the  volume  as 
calculated  to  formula  (9).  This  table  is  graphically  rep- 
resented by  Fig.  2,  in  which  curve  A  shows  the  volumes  of 
bars  calculated  to  the  proposed  formula,  and  curve  B  shows 
existing  bars,  all  reduced  to  a  standard  of  one  inch  slack. 
From  the  considerations  given  above  the  importance  of 
limiting  the  amount  of  wear  in  eyes  is  apparent,  and  bars 
that  have  reached  the  limit  of  wear  that  was  allowed  for 
in  the  new  bar  should  be  taken  out  of  service. 

The  eyes  should  be  machined  accurately  to  dimensions, 
and  the  body  of  the  bar  should  be  as  smooth  and  of  as 
even  section  throughout  as  possible  in  order  to  avoid  local- 
ization of  stress. 


Tractive  effort, 

Drawbar  in  lbs. 

A     24,573 

B    33,150 

C    32,046 

D    33,150 

E    40.758 

F    40,758 

G 67,173 

H    73.800 

T    51,041 

K    30,222 

L    33,699 


COMPARATIVE    TABLE    OF    DRAWBARS 


Existing 

Drawbars 

Pr 

oposed 

Slack, 

Area, 

Length, 

Volume, 

'    ' 

Area, 

Volume, 

in. 

Section 

sq.  in. 

m. 

cu.  in. 

Section 

sq.  in. 

cu.  m. 

il| 

5 

in.  by  3  in. 

15 

50.5 

757 

5 

m.  by  3  54  in. 

15.8 

797 

6 

in.  "by  3  in. 

18 

60.5 

1,080 

6 

in.  by  3 'A  m. 

18.7 

1,120 

l$s 

6 

in.  by  3  in. 

18 

54.5 

982 

6 

in.  by  3J4  in. 

19.8 

1,080 

1^ 

6 

in-  by  3  in. 

18 

58.0 

1,020 

c 

in.  by  354  in. 

15,7 

912 

l^a 

6 

in.  by  3  in. 

18 

53.25 

958 

6 

in.  by  3^  in. 

22.9 

1,220 

1^ 

6 

in.  by  3  in. 

18 

53.5 

963 

6 

in.  bv  2H  in. 

22.9 

1.220 

1/. 

7 

in.  by  3  in. 

21 

£6.25 

1,180 

8 

in.  by  45^  in. 

36.0 

2,020 

IH 

sy 

2  in.  by  3  in. 

16.5 

65.25 

1,078 

8 

in.  by  414  in. 

33.9 

2,210 

6 

in.  by  3  in. 

18 

65.25 

1,175 

6 

in.  by  3^^  in. 

20.6 

1,345 

1^ 

5 

in.  by  3  in. 

15 

36.0 

540 

6^ 

in.  by  45i  in. 

27.4 

985 

IH 

5 

in.  by  3  in. 

15 

36.0 

540 

6 

in.  by  5      in. 

30.4 

1,095 
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Draw  Pins 

If  the  pin  is  short  between  the  pockets,  it  may  be  con- 
sidered as  under  double  shear  stress.  As  the  material  is 
0.8  as  strong  in  shear  as  in   tension   (assuming  the  same 
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■  10.000  Pounds  Tractive  Effort 

Fig,  2 — Compartson  of  Actual  Drawbars  with  Sizes  from 
Proposed    Formula 

material  is  used  for  pin  and  drawbar)  then  twice  the  area 
of  tlie  pin  must  equal  1J4  times  the  sectional  area  of  the 
drawbar,  or 

Ap  =  0.625  A 

Td  Trt 


=  0.625 


501 


801 


.(10) 


If  the  pin  is  long,  it  must  be  treated  as  a  beam  loaded 
at  the  center  with  the  "momentary  load"  and  using  a  stress 
of  (.8  X  -94)  =  .75  of  the  ultimate  stress  of  the  material. 

The  "momentary  load"  may  be  found  from  equation  (7) 
by  multiplying  the  value  of  f  by  the  area  of  the  drawbar. 

Taking  f  at  52,000  lb.  per  sq.  in.  as  in  equation  (9), 
the  "momentary  load"  becomes  52,000  A 


WI,         52,000  All 


Bending  moment  of  pin   =  

4  4 

Where  li   ^   length   of   pin  between   pocket. 
Bending  moment    =   stress    X    modulus  of  secti*  ai. 
Hence  1 3,000  Al,   =   f ,   7.    


.(11) 


.(12) 


13,000  AK  =   .75    X    55,000    X 


32 


D3  = 


32  X  13.000  Al. 
41,250  X  IT 


D  =  V  3.22    Al,    

substituting  value  of  A  from  equation    (9) 


.(13) 


=  ;  Td 

-J  3.22 : 

>l  501 


Td 

(  3.22 X  1. 

501 

■J  Td 

V|i  ;<.22  X  ii 


50  1 


a/ 


Tdl, 

15.51 


.(14^ 


The  formulas  may  be  summarized  as  follows: 

T  =  Tractive    effort    in    lb. 

A  =  Area  of  body   of  bar  in   square   inches 

1  =  Length   of  bar  in   inches 

d  =  Total  amount  of  slack  in  eyes  including  a  maximum  allowance  for 

wear  in  inches 
V  =  Volume  of   drawbar  in   cubic    inches 
li  =  Length   of  draw  pin   in  inches 
D  =  Diameter  of   draw    pin    in    inches 
For  wrought  iron  of   55,000  lb.   tenacity. 

T.d                     Td 
Drawbar    V  =  or  A   =:   

50  50  1 


Long  pin 


3       iTti 


Tdl, 
51 


Short  pin  D 


/   Td 


"  "V  62.8  1 

For  mild  steel  of  80,000  lb.  ten.ncity 

T.d.  T.d 

Drawbar    V  = or   .\   =z 

94. 2i  94.25 


Td  U 


»l  Tdl 
Long  pin  D  =  .»/ 

X  29.45 

/      Td~ 

Short  piu   D  r^  -Vl 

''    IKS. 4  1 

These  formulas  are  offered  as  a  more  logical  basis  of 
design  than  that  of  the  A.  R.  A.,  yet  because  of  the  un- 
known influence  of  the  surroundings  and  connections  to  the 
drawbar  some  other  numerical  factors  than  those  given  may 
be  more  suitable.  Those  given,  however,  should  provide 
bars  that  are  safe  under  nearly  all  conditions.  In  this 
connection  mention  may  be  made  of  one  railroad  that  gave 
dimensions  and  tractive  effort,  but  no  formula  for  a  series 
of  bars.  Upon  checking  these  in  the  manner  here  set  forth, 
they  were  in  practically  all  cases  found  to  conform  to  the 

Td 
equation  V  =  ^ — •  for  wrought  iron  bars. 
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Is  Mechanical  Firing  Reducing  the 
Cost  of  Train  Operation* 

TTHE  outstanding  features  of  stoker  firing  are  the  possible 
■*■  increase  in  tonnage  or  decrease  in  time  between  terminals, 
or  both,  together  with  the  possibility  of  handling  a  fuel  of  a 
lower  B.  t.  u.  value  and  a  corresponding  lower  cost. 

As  an  offset  against  these  considerations,  which  directly 
affect  the  cost  of  train  operation,  there  has  always  been 
charged  the  increase  in  coal  consumption  per  1 ,000  gross  ton 
miles,  which  has  always  been  considered  as  going  hand  in 
hand  with  stoker  op>eration.  In  the  early  development  of 
the  stoker  the  only  successful  machine  was  one  having  a 
relatively  high  fx)int  of  delivery,  and,  consequently,  when 
the  locomotive  was  being  forced  to  its  maximum  the  lighter 
particles  of  coal  were  carried  over  the  arch,  where  arches 
were  used,  thereby  resulting  in  an  excessive  stack  or  spark 
loss.  In  recently  conducted  road  tests  it  has  been  found  that 
this  condition  no  longer  prevails.  It  was  shown  that  where 
the  same  attention  was  given  the  stoker  as  in  hand  firing,  the 
fuel  consumption  per  1,000  gross  ton  miles  p)er  hour  was 
generally  lower  on  the  stoker-fired  locomotive.  This  differ- 
ence in  fuel  consumption  was  no  doubt  due  to  the 'higher 
average  temperature  obtainable  in  stoker  firing,  due  to  the 
elimination  of  the  periodical  inrush  of  cold  air,  and  the  more 
perfect  combustion  possible  through  carrying  a  lighter  fire  as 
well  as  the  more  regular  and  uniform  fuel  feed. 

The  data  in  the  table  was  obtained  as  the  result  of  a  care- 
ful test  conducted  on  a  trunk  line  road  to  determine  the 
difference  between  assigned  and  pool  service. 

Fuel  Performance  of  IT.  S.  R.  A.   Light  Mikado  Type  L.ocomotives 
Equipped  With   Stokeps 

February,    1922  Assigned  service  Pool  service 

Engine     No 652  656 

Engine    miles     3,150  3,703 

Gross     ton    miles 4,514,835  4,496,685 

Pounds    coal    between     terminals 476,710  605,530 

Pounds  per    1,000  G.   T.    M 105.59  134.66 

March,    1922 

Engine    No 652                        656 

Engine   miles    3,750                     6,144 

Gross     ton     miles 5,129,449              7,723,177 

Pounds  coal   between   terminals 580.862                 913,279 

Pounds  per  I.OOO  G.  T.  M 113.24 U8.25 

•.Abstract  of  report  at  Traveling  Engineers'  Association  convention, 
Chicago,    November,    1922. 
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The  test  extended  over  a  period  of  60  days.  The  two  loco- 
motives were  identical  in  every  respect,  and  operated  in  the 
same  class  of  service,  viz.,  fast  freight.  Locomotive  No.  652 
was  operated  by  the  same  crew  throughout  the  entire  test, 
while  locomotive  No.  656  was  handled  by  four  crews  alter- 
nating. Note  that  during  the  first  30  days  the  assigned  loco- 
motive made  18,150  more  ton  miles  and  553  less  engine 
miles  than  the  pooled  engine,  and  consumed  128,820  pounds 
less  coal  or  a  difference  of  27.5  per  cent  calculated  on  a 
1,000  gross  ton  mile  basis. 

At  the  end  of  the  first  month  it  was  possible  to  make  an 
immediate  comparison  which  showed  up  the  above  difference 
in  coal  consumption.  Steps  were  therefore  taken  to  brin;; 
the  performance  of  the  pool  crews  to  that  of  the  assigned 
crew  by  teaching  and  getting  the  men  interested,  and  the 
result  of  this  action  is  reflected  in  the  results  for  March. 

While  these  results  show  an  increase  of  7.3  per  cent  in 
fuel  for  the  assigned  engine,  this  increase  was  due  almost 
entirely  to  weather  conditions.  The  table  shows,  however, 
that  die  active  supervision  over  the  f>ool  crews,  together  with 
their  co-operation,  resulted  in  a  decrease  of  13.8  per  cent. 
As  the  weather  conditions  affected  both  alike,  it  is  reasonable 
to  assume  that  had  the  pool  crews  been  allowed  to  go  on 
during  the  month  of  March  as  in  February,  the  coal  con- 
sumption for  Engine  No.  656  would  have  been  affected  the 
same  as  in  the  case  of  Engine  No.  652,  i.  e.,  increased  7.3 
per  cent,  which  would  have  made  it  approximately  144.49  lb. 
per  1,000  gross  ton  miles  instead  of  118.25  lb. 

This  test  proves,  first,  that  the  excess  in  fuel  consumption 
of  the  pooled  over  the  assigned  engine  was  not  due  to  the 
stoker  or  the  locomotive,  but  altogether  to  the  manner  in 
which  it  was  handled  by  the  four  crews;  and,  second,  that 
intelligent  supervision  will  bring  the  same  results  in  case 
of  stoker  as  in  hand  firing. 

Economical  train  operation  means  the  movement  of  the 
greatest  possible  tonnage  over  a  division  in  the  shortest 
possible  time.  Where  the  coal  consumption  per  hour  ap- 
proaches the  physical  limitations  of  the  fireman,  it  is  only 
through  the  application  of  the  stoker  that  a  unifonn  maxi- 
mum steam  pressure  is  possible  at  all  times,  and  it  is  only 
through  the  maintenance  of  the  maximum  steam  pressure 
that  the  desired  sp>eed  can  be  sustained. 

Opinions  vary  as  to  the  size  of  the  locomotive  to  which 
the  application  of  stokers  seems  justified.  A  cer- 
tain railroad  in  the  Southwest,  where  temperature  ranges 
are  high,  operated  consolidation  type  locomotives  of 
45,000  lb.  tractive  effort,  49,5  sq.  ft.  grate  area,  over  two 
divisions,  one  being  117  miles  long  of  practically  one  per 
cent  continuous  grade,  the  other  124  miles  long  with  one 
per  cent  broken  grades,  the  longest  continuous  grade  being 
40  miles.  The  rating  of  the  locomotives  when  worked  to  their 
capacity  was  1,500  gross  tons.  Owing  to  the  physical  limi- 
tations of  the  firemen  it  was  found  necessar}-  to  reduce  the 
tonnage  over  the  first  district  to  1,150  gross  tons  and  over 
the  second  to  1,250  tons  in  order  to  get  the  trains  over  the 
road  within  the  sixteen-hour  period.  Stokers  were  after\vard 
applied  to  these  locomotives  and  the  tonnage  raised  to  the 
locomotive  capacity;  i.e.,  1,500  gross,  or  an  increase  in  the 
first  instance  of  30  per  cent  and  in  the  second  of  20  per 
cent.  As  the  wages  remained  the  same,  this  change  resulted 
in  a  corresponding  direct  decrease  in  operating  cost.  In  this 
instance  it  was  not  a  question  of  the  size  of  the  locomotive 
so  much  as  a  question  of  climatic  conditions  and  physical 
characteristics  of  the  railroad. 
f  We  now  cite  a  case  where  the  locomotives  wer&  so  large 

that  when  worked  to  their  capacity  the  firemen  were  unable 
to  supply  the  coal  as  fast  as  the  engine  could  burn  it.  These 
were  of  the  2-10-2  type,  67,000  lb.  tractive  effort,  80  sq.  ft. 
grate  area,  op)erated  over  a  choppy  division  100  miles  long 
having  short  grades  of  IJ/S  per  cent.  The  tonnage  behind 
these  engines  when  hand  fired  was  2,350  gross  tons.  Stokeri 
were  applied   and   the  tonnage  increased   to   2,650  gross  or 


12.76   per  cent.     The  wages  and  other  costs  remained  the 
same. 

In  some  \ery  exhaustive  tests  conducted  in  the  Dominion 
of  Canada  during  the  months  of  May  and  June,  1921,  with 
Mikado  type  locomotives,  53,000  lb.  tractive  effort  and  56.5 
sq.  ft.  of  grate  area,  it  was  found  that  the  maximum  drawbar 
horsepower  that  could  be  developed  hand  firing  on  the 
maximum  grade  was  996,  while  the  same  type  of  locomo- 
tive stoker  fired  gave  a  drawbar  horsepower  output  of  1,227, 
an  increase  of  22  per  cent.  An  increase  of  300  gross  tons 
over  the  normal  hand-fired  rating  was  handled  by  the  loco- 
motive stoker-fired,  maintaining  the  same  average  speed  as 
was  maintained  by  the  hand-fired  engines  with  the  lighter 
tonnage. 

On  the  road  represented  by  the  chairman,  there  is  a  sea- 
sonal fruit  rush  which  calls  into  service  every  available  man 
and  locomotive  to  such  an  extent  as  to  make  it  necessary 
to  double  the  road  (150-mile  division)  wherever  the  condi- 
tion of  the  locomotive,  the  crew,  and  the  hours  of  service 
make  it  possible.  When  this  rush  is  on,  we  find  no  difficulty 
in  getting  the  men  to  double  back  on  stoker-fired  locomotives 
even  though  they  have  a  stoker-fired  engine  in  but  one  direc- 
tion. Therefore  it  is  clear  that  if  we  did  not  have  stoker- 
fired  engines  it  would  mean  either  more  men,  which  would 
often  result  in  the  payment  of  the  arbitrary  held  from  home 
terminal,  or  in  holding  the  engines  for  the  crew's  rest,  or  in 
an  increase  in  the  number  of  engines  assigned  to  this  service 
which  would  mean  an  increased  number  of  idle  engines  dur- 
ing the  slack  period.  An  idle  engine  costs  money  even  if 
standing  dead  behind  the  roundhouse,  as  it  represents  an 
investment  on  which  the  interest  will  run  from  SIO  to  $15 
per  day. 

The  above  simply  represents  the  definite  decrease  in  cost 
of  train  operation  as  developed  on  different  railroads  through 
the  application  of  stokers  to  locomotives  of  different  dimen- 
sions. 

There  is,  however,  another  decrease  in  cost  of  train 
operation  which  can  be  directly  attributed  to  the  applica- 
tion of  the  stoker,  but  which  varies  with  the  seasons  and 
climatic  conditions  of  the  states  traversed  by  the  railroads. 
We  refer  now  to  the  necessity  of  sending  out  relief  firemen 
to  take  the  place  of  others  who  on  account  of  the  e.xtreme 
heat  or  through  other  causes  have  become  physically  ex- 
hausted. The  committee  has  records  of  one  railroad  located 
in  the  Mississippi  Valley  having  one  division  156  miles 
long,  operated  by  locomotives  developing  39,000  lb.  trac- 
tive efi'ort  where  during  the  summer  months  it  is  neces- 
sary to  have  relief  firemen  stationed  at  intermediate  points 
50  miles  apart,  and  as  a  rule  one  or  more  firemen  are 
relieved  daily.  As  under  the  schedule,  100  miles  or  less 
constitutes  a  day's  work,  it  follows  that  in  a  case  of  this 
kind  the  labor  cost  insofar  as  firemen  are  concerned,  is 
doubled.  This  in  itself  would  not  amount  to  so  much,  pro- 
vided there  is  no  attendant  train  delay,  but  where  it  is  neces- 
sar}'  to  tie  up  a  train  at  some  intermediate  station  until  a 
fireman  has  been  deadheaded  from  a  terminal,  it  results  not 
only  in  an  increased  labor  cost,  but  it  upsets  the  dispatcher's 
entire  schedule,  dela}'ing  not  only  the  train  in  question,  but 
often  other  opposing  trains. 

Going  back  to  the  Canadian  test  previously  referred  to.  it 
was  found  that  the  maximum  speed  on  the  grades  possible 
with  the  hand-fired  locomotives  was  12.42  miles  per  hour, 
while  with  the  stoker-fired  engine  handling  the  same  tonnage 
a  speed  of  15.61  miles  per  hour  was  maintained,  or  an  increase 
in  speed  which  is  equivalent  to  an  increase  in  ton-miles 
per  hour  of  25  per  cent. 

It  is  on  account  of  the  speed  factor  not  being  considered 
that  in  many  instances  the  mechanical  stoker  has  been  charged 
with  an  increase  in  fuel  consumption  over  hand  firing.  Ton 
miles  or  train  miles  or  locomotive  miles  are  poor  yard- 
sticks bv  which  to  measure  train  or  locomotive  operation. 
The  time  element  should  alwavs  be  taken  into  consideration 
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and  where  this  factor  is  considered  and  coal  consumption  as 
well  as  other  operating  costs  are  based  on  the  ton  miles  per 
hour,  it  \vill  be  found  that  the  stoker  can  show  economies  over 
the  best  hand  firing. 

In  the  beginning  of  this  paper  we  referred  to  one  possible 
reduction  in  operating  costs  through  the  possibility  of  burn- 
ing a  cheaper  grade  of  fuel.  During  the  last  months  in  1921 
slack  coal,  or  what  is  termed  screenings,  became  a  drug  on 
the  market  and  could  be  purchased  at  $1.20  per  ton  less  than 
the  mine-run  coal  produced  at  the  same  mines.  A  saving 
of  $1.20  per  ton  held  out  a  very  attractive  proposition  to  the 
railroads,  but  it  was  found  that  in  hand-firing  practice  it 
could  only  be  handled  successfully  in  switch  engines,  as  in 
road  service  the  firemen  experienced  considerable  difficulty 
in  maintaining  full  steam  pressure  at  all  times  in  either 
passenger  or  freight  service.  Tests  were  conducted  to  deter- 
mine whether  or  not  the  coal  could  be  successfully  used  in 
connection  with  mechanical  stokers,  and  it  was  found  that 
with  some  types  of  stokers  practically  the  same  locomotive 
horsepower  output  could  be  obtained  per  pound  of  screenings 
as  per  pound  of  mine-run,  and  therefore  on  such  roads  as 
were  equipped  to  handle  both  mine-run  and  screenings  at 
their  coaling  stations,  screenings  were  used  in  the  stoker- 
fired  locomotives,  resulting  in  a  net  saving  in  fuel  cost  of 
7.6  cents  per  locomotive  mile — more  than  enough  to  offset 
the  wages  of  the  fireman. 

The  report  is  signed  by  James  Fahey  (N,  C.  &  St.  L.), 
chairman;  A.  L.  Bartz  (E.  P.  &  S.  W.),  Joseph  Keller 
(L.  v.),  William  Lowney  (G.  N.),  and  F.  P.  Roesch  (Stand- 
ard Stoker  Company). 

Discussion 

The  trend  of  the  discussion  bore  out  the  conclusions  in  the 
report  that  fuel  consumption  with  stokers  firing,  when 
measured  on  a  ton  mile  basis,  is  more  economical  than  hand 
firing.  Of  course,  the  only  direct  comparisons  which  can 
be  made  are  with  locomotives  of  less  than  about  50,000  lb. 
tractive  effort,  since  engines  of  greater  capacity  are  beyond 
the  limit  of  practicability  for  hand  firing. 

Considerable  attention  was  given  to  the  question  of  spark 
losses  in  the  discussion  and  it  is  evident  that  while  these 
losses  were  large  with  some  of  the  early  stokers,  they  are 
now  no  longer  serious,  even  when  slack  coal  is  being  burned. 
On  the  Baltimore  &  Ohio  the  steam  from  the  stoker  exhaust 
is  being  diverted  into  the  stoker  barrel,  where  it  serves  to 
moisten  the  coal  slightly  and  to  hold  it  in  the  firebox  long 
enough  for  complete  combustion  to  take  place.  It  was  sug- 
gested that  eventually  it  will  be  impossible  for  the  railroads 
to  procure  screened  coal  at  the  mine  because  of  tlie  difficulty 
of  disposing  of  the  screenings  and  that  it  will  become  neces- 
sarj-  to  purchase  mine  run  coal.  It  was  brought  out  that 
this  is  already  the  case  in  some  districts.  The  railroads 
should,  therefore  be  prepared  to  bum  coal  economically  with 
any  percentage  of  slack  that  may  be  produced  at  the  mine. 

The  design  of  the  grate  is  also  receiving  attention  in  con- 
nection with  stoker  firing.  The  Santa  Fe  is  replacing  finger 
grates  with  table  grates  having  circular  instead  of  slotted  air 
openings  in  territor\-  where  Gallup  coal  is  being  burned. 
This  has  effected  a  reduction  both  in  the  spark  losses  and 
the  loss  of  unbumed  fuel  through  the  grate.  The  Pere 
Marquette  is  also  applying  the  table  grates  on  stoker  fired 
locomotives.  On  the  Wabash  it  was  brought  out  that  the 
standard  finger  grates  are  being  replaced  with  Hulson  grates. 
Stress  was  also  laid  on  the  need  for  high  standards  of  stoker 
maintenance,  particularly  of  the  distributors,  to  insure  that 
the  fuel  be  uniformly  distributed  over  the  grate. 

Yen.-  little  was  said  about  stoker  failures.  Although  the 
members  taking  part  in  the  discussion  generally  admitted 
that  there  are  stoker  failures,  it  is  evident  that  they  are  of 
no  more  frequent  occurrence  than  the  failure  of  other  parts 
of  the  locomotive  and  that  they  have  not  had  any  detrimental 
influence  on  the  miles  per  engine  failure. 


Material  and  Equipment  Prices 

'T'HI".  downward  trend  in  the  prices  of  practically  all  ma- 
terials, wliich  Ijegan  in  the  fall  of  1920  and  continued 
through  1921,  was  in  most  cases  checked  in  the  first  part  of 
1922.  The  latter  half  ef  the  year  was  characterized  by  an 
increase  in  the  jjrices  of  most  commodities,  as  a  result  of 
which  railroads  must  now  pay  from  7  to  70  p)er  cent  more 
for  their  supplies  than  a  year  ago.  A  better  knowledge  of 
the  changes  which  have  taken  place  and  an  approximation  of 
the  current  prices  can  be  ol)taincd  liy  considering  various 
classes  of  materials  by  themselves. 

Lumber.  The  lowest  mill  prices  for  Douglas  fir  were 
reached  in  November,  1921;  since  then  there  have  been  sev- 
eral advances.  As  illustrations  of  the  changes  in  prices  from 
the  low  figures  to  those  prevailing  at  the  end  of  1922,  car 
sills  advanced  from  $18  to  $30  per  thousand  feel  board 
measure,  car  framing  from  $15  to  $26,  car  decking  from 
$19  to  $27.  car  lining  from  $20  to  $27,  and  car  siding  No.  2 
from  $45  lo  S58.  Mill  prices  of  Southern  pine  began  to 
advance  in  April,  1922,  and  by  the  end  of  the  year  car 
sills  had  increased  in  price  from  $32  to  $46,  decking  from 
$26  to  $34,  siding  from  $52  to  $62.  and  lininsr  from  $25 
to  $35. 

Iron  and  Steel.  The  prices  of  many  steel  products  began 
to  advance  slightly  early  in  the  year.  There  were  marked 
advances  in  the  fall,  largely  due  to  the  shortage  in  fuel, 
which  was  followed  by  some  decline  in  November  and  De- 
cember. Car  axles  increased  from  $2  to  $2.50  per  100  lb., 
and  chilled  iron  car  w^heels  from  $1.75  to  $2.10  per  100  lb. 
Prices  for  scrap,  pig  iron  and  castings  showed  proportionate 
advances 

Coal.  The  recent  coal  strike  has  been  extremely  costly  to 
the  railroads,  the  average  co.st  of  the  coal  used  in  August 
and  September  being  about  30  cents  a  ton  greater  than  the 
peak  prices  in  1920.  The  roads  suffering  the  most  were 
those  in  the  Great  Lakes  and  Northwestern  regions,  where 
from  a  low  cost  of  $3.86  in  March  the  cost  had  risen  to 
$6.01  in  September.  The  regions  least  seriously  affected 
were  the  Pocahontas  and  the  Southern.  In  the  Pocahontas 
region  the  range  was  from  $2.44  to  $3.22  per  ton,  and  for 
the  Southern  region  from  $3.01  to  $3.12. 

Cars  and  Locomoth'€.s.  The  prices  of  cars  and  locomo- 
tives followed  the  trend  of  the  basic  commodities  entering 
into  their  construction.  Fromthe  level  of  the  period  between 
1910  and  1914  there  was  a  rapid  rise  to  the  peak  of  1920. 
Using  100  as  the  index  number  for  the  1910  to  1914  period, 
the  peak  prices  were  251  for  locomotives,  300  for  all-steel 
freight  cars,  313  for  composite  wood  and  steel  freight  cars, 
and  218  for  passenger  coaches.  Orders  placed  during  the 
latter  part  of  1921  were  from  30  to  50  per  cent  below  the 
peak  prices.  Present  prices  are  approximately  half  way  be- 
tween the  peak  prices  and  the  low  figures  of  1921.  From 
information  made  public  by  the  Interstate  Commerce  Com- 
mission in  connection  with  equipment  trust  certificates  it  ap- 
pears that  prices  in  1922  were  approximately  as  follows: 
Passenger  coaches  from  $20,000  to  $24,000,  express  and  bag- 
gage cars  from  $17,000  to  $20,000,  dining  cars  from  $35,000 
to  $45,000,  passenger  train  refrigerator  cars  about  $7,000, 
box  cars  from  $1,500  to  $1,850,  gondola  and  hopper  cars 
from  $1,500  to  $1,800,  flat  cars  from  $1,200  to  $1,400,  stock 
cars  from  $1,200  to  $1,700,  and  refrigerator  cars  from  $2,400 
to  $2,800.  Locomotive  prices  varied  with  the  type,  the 
weight,  character  of  equipment,  etc.  Mikado  (2-8-2  type) 
locomotives  ranged  in  price  from  $36,500  to  $55,000,  while 
some  of  heavy  weight  and  equipped  with  boosters  and  other 
appliances  cost  $72,000;  Pacific  (4-6-4  type)  locomotives 
ranged  in  price  from  $40,000  to  $63,000,  the  latter  being 
equipped  with  boosters.  Eight-wheel  switch  engines  cost 
from  $32,000  to  $36,000,  and  six-wheel  switch  engines  from 
$28,000  to  .S.i2.000. 


Advantages  of  Diesel  Electric  Locomotives 

Co-operative  Research  Bureau  Advocated  to  Develop  This  Type  of 
Equipment  for  the  Railroads 

By  L.  G.  Coleman 
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FOR  the  past  twenty-five  years  American  railroads  have 
been  under  severe  criticism  from  many  quarters  and 
have  suffered  much  regulation.  The  criticism  in  the 
■  past  has  been  largely  unintelligent,  the  result  of  more  or 
less  well-founded  resentment  of  railroad  practices,  but  pro- 
ducing legislation  of  not  very  constructive  nature.  One  does 
not  have  to  be  a  prophet  to  say  the  probabilities  are  that 
during  the  next  two  or  three  years  criticism  and  regulation 
will  be  more  severe  than  in  the  past,  with,  however,  this 
difference, — it  will  be  more  intelligent  and  probably  more 
unfair.  It  would  appear  necessary  for  the  railroads  to 
clean  house,  to  make  every  effort  to  take  advantage  of  modem 
ideas  and  methods,  made  possible  by  the  rapid  industrial 
development  occasioned  by  the  war.  We  have  been  disposed 
to  be  very  conservative,  to  hesitate  to  adopt  new  methods. 
Criticism  of  this  failure,  while  frequently  not  taking  into 
account  financial  impossibilities,  nevertheless  has  stuck,  and 
it  is  one  that  we  must  combat,  preferably,  where  possible  by 
deeds  rather  than  by  argument.  It  is  time  to  do — not  to 
talk. 

The  Need  for  Co-operative  Research 

Two  or  three  years  ago  the  mechanical  officers  of  the 
American  Railway  Association  were  asked  to  make  a  recom- 
mendation as  to  the  advisability  or  desirability  of  establish- 
ing a  research  bureau.  A  committee  was  appointed  to 
consider  the  matter,  and  after  much  discussion  an  incon- 
clusive report  was  handed  down,  not  because  a  majority 
did  not  think  such  a  bureau  was  desirable,  but,  I  am  in- 
formed, because  they  doubted  the  possibility  of  obtaining 
necessary  funds.  So  far  as  I  know,  the  matter  has  never 
again  been  considered. 

The  railroad  business  is  the  largest  single  homogeneous 
industry  in  the  United  States.  All  of  our  major  problems 
are  common  ones.  Yet,  any  investigation  along  new  lines, 
where  any  money  expenditure  is  involved,  whether  it  con- 
cerns mechanical,  maintenance  of  way,  or  operating  methods, 
must  be  made  by  individual  railroads,  or  companies  that 
supply  their  physical  wants.  Any  real  development  usually 
requires  a  combination  of  products  of  companies  manufac- 
turing widely  different  articles.  It  is  not  reasonable  to 
exp>ect  them  to  spend  a  great  deal  of  money  in  experiments 
which  may  or  may  not  lead  to  any  direct  gain  to  them. 
They  would  naturally  wish  to  guide  any  development  along 
lines  requiring  the  least  possible  departure  from  the  use  of 
existing  products,  when  the  best  result  might  require  a 
complete  new  design. 

Problems  Requiring  Joint  Investigation 

There  are  many  applications  of  modem  mechanical 
methods  used  in  other  industries  which  if  assembled  will 
develop  a  machine  or  process  producing  a  saving  in  operat- 
ing costs  to  the  railroads.  To  apply  these,  however,  much 
money  must  be  sp>ent  in  redesigning  and  experimenting, 
money  running  into  millions  of  dollars.  The  only  reason- 
^  able  source  of  such  funds  is  the  railroads  themselves.  A 
central  research  bureau  with  sufficient  income  to  obtain  as 
needed  the  services  of  the  foremost  men  in  the  country,  and 
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to  finance  the  necessary  experiments,  would  be  of  invaluable 
aid.  The  expense  pro-rated  would  be  small  to  each  in- 
dividual. The  railroads  are  not  competing  with  each  other 
in  money-saving  devices,  and  as  a  body  coutd  experiment 
more  efficiently  and  cheaply  than  independently.  For 
instance,  the  application  of  gas  and  electricity  to  various 
railroad  services,  the  co-ordination  of  motor  trucks  and 
automobiles  to  railroad  business,  the  development  of  a 
manufactured  tie,  automatic  train  control,  are  all  questions 
which  such  a  bureau  could  efficiently  and  economically 
handle.  A  real  service  will  be  rendered  if  the  mechanical 
and  maintenance  of  way  officers  will  push  this  matter  to 
a  conclusion. 

Shortcomings  of  the  Steam  Locomotive 

There  is  another  question  which  in  my  opinion  is  the 
largest  of  any  that  such  a  bureau  alone  can  practically  solve. 
I  think  there  will  be  no  dissent  to  the  statement  that  the 
steam  locomotive  today  is  probably  the  most  uneconomical 
and  unsatisfactory  machine  in  industry.  We  have  made 
enormous  improvements,  that,  granting  its  inherent  original 
weakness,  have  very  much  increased  its  efficiency  as  far  as 
a  power  producer  is  concerned,  but  these  same  improvements 
have  so  increased  the  cost  and  difficulty  of  maintenance 
that  the  time  lost  in  terminals  practically  wipes  out  the 
savings  due  to  fuel  economy  obtained  by  modern  devices, 
and  increased  unit  power. 

The  inherent  weakness  of  the  steam  locomotive  is  its 
boiler.  The  most  efficient  possible  construction  and  main- 
tenance of  a  steam  boiler  cannot  overcome  the  absolutely 
necessary  delays  such  as  caused  by  washouts,  hydrostatic 
tests,  renewals  of  arches,  cleaning  of  flues,  examination  of 
and  repairs  to  grates,  front  ends,  etc.  The  limiting  factor 
of  long  engine  divisions  is  usually  the  boiler,  not  the 
machinery.  Therefore,  regardless  of  the  most  efficient  pos- 
sible maintenance  there  will,  due  to  this  weakness,  always 
be  lost  time  in  terminals  by  a  machine  that  is  otherwise 
ready  for  service,  which  can  be  conservatively  put  down  at 
50  days  each  year. 

Cost  of  Electrification  Is  Prohibitive 

For  some  years  the  railroads  have  been  striving  to  over- 
come this  difficulty.  The  remedy  that  has  been  generally 
grasped  is  electrification.  Its  principal  weakness  is  the  large 
first  cost  and  the  necessity  for  more  or  less  constant  load  to 
get  a  high  efficiency  factor.  Except  in  very  few  instances 
an  approximately  uniform  volume  of  freight  is  unknovra  to 
railroads,  nor  can  it  be  expected  in  the  future.  When  a 
division  is  fully  electrified,  unless  the  entire  system  is 
brought  to  the  same  condition,  flexibiliy  is  decreased.  The 
electric  locomotives  cannot  be  used  off  the  electric  division. 
If  the  full  efficiency  of  electrical  operation  has  been  obtained 
by  doing  away  with  coaling  plants,  ashpits,  and  other  neces- 
sary adjuncts  to  steam  operation,  conversely  steam  power 
cannot  be  used  on  an  electric  division.  This  means,  to  take 
care  of  emergencies,  an  excess  of  electric  power  on  the  elec- 
tric division  and  an  excess  of  steam  power  on  the  steam 
divisions,  where  as  a  smaller  surplus  of  power  that  can  be 
used  interchangeably  will  take  care  of  two  or  more  divisions. 
To  obtain  full  benefit  from  electrical  ojjeration  requires  com- 
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plete   electrification,    and   the    first    cost   is    frequently   pro- 
hibitive. 

There  is  little  doubt  that  we  will  be  unable  to  get  much 
further  economies  as  long  as  we  continue  to  earn,'  a  portable 
steam  boiler  on  each  of  our  power  plants,  many  of  the 
economies  in  power  production  being  lost  by  the  increased 
terminal  delay  due  to  maintenance.  To  summarize  briefly, 
the  delays  incidental  to  use  of  the  steam  boiler  that  can 
be  avoided  in  toto  by  its  abolition — washouts,  hydrostatic 
tests,  repairs  due  to  leakage,  firebo.x  and  front  end  main- 
tenance, delay  on  ashpits  and  at  coaling  stations,  and  the 
extra  expense  of  maintaining  ashpits,  coaling  plants,  water 
stations,  and  the  delay  incidental  to  taking  water  en  route. 
Do  away  with  the  steam  boiler  and  we  do  away  with  these 
delays  and  the  ensuing  costs. 

Excessive  Time  for  Repairs  Increases  Operating  Cost 

Owing  to  complications  to  modern  train  service  schedules, 
many  railroads  are  put  to  considerable  expense  if  train  and 
engine  crews  are  delayed  away  from  home  terminal.  Ex- 
cessive repairs  to  locomotives  not  only  mean  loss  of  revenue 
upyon  the  investment  as  well  as  increased  facilities  to  take 
care  of  them  while  lying  idle  e.xcessive  time,  but  also  the 
overtime  expense  due  to  crews  held  away  from  home,  which 
often  is  a  large  item.  It  is  fast  approaching  a  state  where 
we  not  only  cannot  double  crew  engines,  but  require  more 
engines  than  crews  in  order  to  keep  crews  moving.  This  is 
inefficient  operation.  The  modern  locomotive  has  become 
a  very  e.xpensive  machine  and  it  should  be  in  revenue- 
producing  service  at  least  seventy-five  per  cent  of  the  time 
instead  of  the  verj'  small  percentage  it  now  is. 

There  are  many  things  that  we  can  do  and  many  improve- 
ments we  can  make  that  will  whittle  this  down,  but  as  long 
as  we  use  the  steam  boiler  the  main  delay  will  remain,  and 
the  more  complicated  we  make  the  locomotive,  the  greater 
this  delay  is  going  to  be  and  the  greater  the  resulting  ex- 
pense. Most  of  the  devices  for  improvement  to  the  steam 
locomotive  have  aimed  at  increased  boiler  efficiency — 
superheater,  feed  water  heater,  stoker,  flue  blower,  etc. 
Isn't  it  time  to  forget  the  steam  boiler  and  start  out  with  a 
clean  slate  to  see  if  there  is  not  some  other  modem  method 
to  meet  our  problem? 

Possibilities   of  Diesel  Electric   Locomotives 

There  has  been  great  development  of  the  Diesel  engine  in 
the  past  five  years,  but  only  the  surface  has  been  scratched. 
Such  engines  have  been  projected  for  stationary  service  that 
will  weigh  in  the  vicinity  of  ninety  pounds  per  horsepower, 
in  which  design  the  question  of  weight  has  not  been  a 
primary  factor.  Competent  Diesel  engine  designers  say 
that  there  is  no  reason  why  such  engines  may  not  be  built 
at  least  as  light  as  sixty  pounds  per  horsepower. 

A  modern  Sante  Fe  type  locomotive  with  fully  loaded 
tender  weighs  approximately  283  tons.  An  electric  loco- 
motive of  similar  tractive  effort  can  be  built  at  about  130 
tons,  and  will  require  available  at  its  maximum  point  of 
consumption  1,800  kilowatts.  Under  accepted  practice  this 
power  is  generated  in  a  central  stationary  power  plant  and 
distributed  by  means  of  a  trolley  or  third  rail.  If  we  can 
produce  the  current  required  for  each  electric  locomotive  in 
a  movable  power  plant  which  may  be  attached  to  that 
locomotive,  we  can  obtain  the  advantages  of  the  electric  loco- 
motive and  dispense  with  the  disadvantages  of  the  steam 
boiler. 

To  produce  1,800  kilowatts  requires  a  brake  horsepower 
of  about  2,600.  At  60  pounds  per  horsepower,  this  would 
require  one  or  more  Diesel  engines  of  an  aggregate  weight 
of  78  tons,  one  or  more  generators  not  over  1 2  tons,  a  chassis 
to  carry  this  load,  say  40  tons,  leaving  20  tons  for  radiation 
and  auxiliaries.  To  recapitulate,  for  280  tons,  the  same 
approximate   weight   as    a    Santa   Fe,   we   may    assemble    a 


flexible,  movable,  fully  self-contained  power  plant  and  loco- 
motive, driven  by  Diesel  engines  using  low-grade  fuel,  that 
will  be  at  least  as  economical  as  coal,  with  none  of  the  dis- 
advantages of  the  steam  boiler. 

Design  Provides  Great  Flexibility 

The  possibilities  in  design  are  so  varied  as  to  offer  many 
opportunities  for  economies.  Great  flexibility  is  possible. 
The  locomotive  can  be  in  one  unit;  the  jxjwer  plant  another. 
The  power  plant  itself  can  be  subdivided.  For  example, 
the  unit  I  have  proposed  would  probably  be  made  up  of 
three  or  four  Diesel  engine  generator  sets  mounted  on  a 
single  chassis.  This  assembly  could  be  so  arranged  that  in 
case  of  failure  of  one  of  the  power  sets  it  could  be  replaced 
quickly  by  a  spare  unit  and  the  whole  restored  to  service  in 
a  few  hours.  By  building  the  motor  and  power  units 
separately  they  could  be  interchanged  in  case  of  heavy 
repairs  being  required  by  either. 

In  case  of  failure  of  one  generator  set  the  remaining  ones 
would  still  be  able  to  handle  a  considerable  train  instead  of 
causing  the  complete  failure  that  would  follow  a  similar 
occurrence  with  one  large  ix)wer  unit. 

The  electrical  combinations  as  to  voltage  and  amperage 
are  increased  by  the  possibility  of  hooking  the  units  up  in 
series  or  parallel.  The  machinery  of  the  power  plant  can 
be  under  constant  observation  as  in  any  stationary  plant, 
and  when  one  unit  is  cut  out  by  reason  of  reduced  power 
demand,  it  can  receive  minor  adjustments  without  delay  to 
the  train.  When  such  a  locomotive  is  designed,  it  will  be 
possible  to  run  it  much  longer  mileage  between  repair  points 
than  the  most  efficient  steam  engine. 

I  have  in  this  brief  discussion  used  the  Diesel  engine  as 
the  foundation  of  the  scheme,  because  up  to  date  it  has  been 
the  most  economical  power  producer  available  for  the  use  I 
propose. 

Other  Types  of  Engines  May  Be  Suitable 

I  am  not  at  all  sure,  however,  after  full  investigation  and 
study,  that  the  gas  engine  as  used  in  automobiles  and  air- 
planes may  not  work  out  more  successfully  than  the  Diesel 
engine.  The  main  obstacle  to  its  use  at  the  present  time 
is  the  cost  of  fuel  for  such  an  assembly.  It  does  not  neces- 
sarily follow  even  at  the  present  wholesale  price  of  such 
fuels  that  the  decreased  weight,  and  first  cost,  and  the  greater 
flexibility  gained,  will  not  very  nearly  counterbalance  the 
fuel  saving  of  the  heavier  Diesel  type. 

There  is  another  to  me  very  interesting  possibility  which 
such  a  development  would  bring  forth,  namely,  the  use  of 
fuel  alcohol.  If  an  engine  should  be  developed  using 
alcohol  and  there  was  any  prospect  of  its  being  used  in  quan- 
tities, the  next  step,  namely,  a  cheap  supply,  is  a  compar- 
atively simple  matter  and  need  not  be  a  stumbling  block. 

There  is  a  third  possibility,  namely,  the  use  of  the  Diesel 
engine  direct,  without  any  other  than  mechanical  means  of 
transmission  of  power.  It,  as  you  all  know,  has  received 
some  attention  in  Europe.  This  does  not  appear  to  me  to 
hold  forth  the  same  promise  as  the  use  of  electric  trans- 
mission with  its  very  much  greater  flexibility. 

Research   Needed  to   Reduce   Cost   of  Operation 
and  Maintenance 

I  have  for  obvious  reasons  only  outlined  this  scheme  in 
its  broadest  aspects.  I  have  used  only  approximate  weights 
and  general  description,  but  they  are  all  within  limits  of 
knovm  practice.  To  bring  it  to  a  successful  issue  will 
require  the  most  painstaking  work  of  experts  in  Diesel 
engine  and  electric  design  and  many  e.xp>eriments. 

The  cost  of  locomotive  operation  and  maintenance  is  so 
great  today,  and  so  much  greater  than  in  the  past,  that  it 
is  the  most  serious  problem  facing  all  railroad  officers  and 
needs  heroic  treatment. 
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To  make  such  an  investigation  is  out  of  the  question  for 
any  road.    It  will  be  a  light  burden,  if  borne  by  all. 

I  believe  the  steam  locomotive  is  out  of  date, 

I  believe  that  it  is  perfectly  feasible  to  develop  an  equally 
powerful  and  more  economical  gas-driven  locomotive. 

I  believe  the  railways  of  the  country  should  establish  a 
researdi  bureau  to  investigate  this  and  other  matters  of 
supreme  mutual  advantage. 

I  believe  that  such  a  bureau  should  be  controlled  b)-  a 
very  -small  committee  to  take  complete  responsibility  for 
investigations  entrusted  to  them,  at  least  one  and  not  more 
than  three  members  giving  tlieir  exclusive  time  to  this  work, 
having  sufficient  funds  to  employ  temporarily,  when  needed, 
the  best  known  experts  in  the  world,  and  to  finance  the 
necessary  experiments. 

Whether  you  believe  in  this  proposal  or  not,  the  need  of  a 
research  bureau  must  be  apparent.  Use  your  influence  to 
produce  a  resolution  demanding  the  funds.  I  say  "demand" 
because  I  believe  the  word  is  warranted.  The  maintenance 
officers  are  held  responsible  and  should  have  the  courage  to 
insist  upon  their  needs. 

Discussion 

Practically  all  who  took  part  in  the  discussion  endorsed 
Mr.  Coleman's  proposal  to  establish  a  co-operative  research 
bureau.  Most  of  the  speakers  took  exception  to  the  state- 
ments that  the  steam  locomotive  is  inefficient  and  out-of- 
date. 

G.  M.  Basford  e.xpressed  the  opinion  that  the  locomotive 
should  not  be  blamed  for  the  fact  that  it  is  in  advance  of 
the  methods  of  using,  loading  and  maintaining  it.  Modern 
locomotives  require  increased  attention,  but  they  do  so  much 
more  work  that  the  additional  expense  is  a  paying  invest- 
ment. 

W.  E.  Woodard,  of  the  Lima  Locomotive  Works,  stated 
that  a  research  bureau  rightly  conducted  could  help  greatiy 
in  the  development  of  the  locomotive,  though  in  the  past  the 
need  had  been  partly  met  by  the  research  conducted  by  the 
Pennsylvania  Railroad  and  the  University  of  Illinois.  He 
did  not  believe  that  the  steam  locomotive  could  be  considered 


out-of-date  until  satisfactory  equipment  was  available  to 
take  its  place.  The  extremely  high  first  cost  appeared  to 
be  one  of  the  important  disadvantages  of  the  equipment  pro- 
posed by  !Mr.  Coleman. 

F.  J.  Carty  (Boston  &  Albany)  challenged  the  statement 
that  the  low  efficiency  of  the  steam  locomotive  is  due  to  the 
boiler  and  pointed  out  that  only  19  per  cent  of  the  defects 
reported  b}-  the  federal  locomotive  inspectors  were  chargeable 
to  the  boiler  and  its  appurtenances.  There  seemed  to  be 
some  question  as  to  the  reliability  of  the  Diesel  engine  and 
this  defect  would  make  it  unsuitable  for  railroad  service, 

L.  C.  Winship  (Boston  &  Maine)  pointed  out  that  the 
cost  of  the  equipment  proposed  by  Mr.  Coleman  would  be  so 
great  that  in  some  cases  it  would  be  cheaper  to  provide 
electric  locomotives  with  central  power  stations  and  overhead 
conductors  to  distribute  the  current. 

H.  Montgomer)'  (Rutland  Railroad)  questioned  whether 
the  railroads  were  getting  full  economy  from  modern  loco- 
motives and  advocated  more  thorough  training  of  employees 
to  remedy  the  situation. 

G.  E.  Ryder  (Superheater  Company)  called  attention  to 
the  high  efficiency  of  modern  locomotives  and  compared  the 
size  and  the  performance  with  a  stationary  power  plant  of 
the  same  horsepower,  which  required  a  building  114  by  120  ft. 

H.  Bartlett  (Baldwin  Locomotive  Works)  stated  that  the 
locomotive  builders  were  on  the  alert  for  improvements, 
not  only  in  the  steam  locomotive,  but  also  in  anything  that 
might  supplant  it,  but  he  found  that  respect  for  the  steam 
locomotive  was  increased  by  comparison  with  possible  sub- 
stitutes. 

C.  B.  Smith  (Boston  &  Maine)  also  stated  that  finding 
any  equipment  to  take  the  place  of  the  steam  locomotive 
was  a  difficult  problem. 

In  closing  the  discussion  Mr.  Coleman  pointed  out  that 
those  who  defended  the  steam  locomotive  dwelt  on  its  effi- 
ciency while  in  service,  whereas  he  considered  the  crucial 
question  to  be  tlie  excessive  time  which  the  equipment  spent 
out  of  ser\'ice.  He  stated  that  high-speed  Diesel  engines 
are  now  being  developed  which  make  the  internal  combustion 
engine  more  adaptable  to  railroad  work. 


Four-Cylinder  Tank   Locomotive  for  North  Staffordshire   Railway  of   England 


An  interesting  suburban  locomotive  of  new  design  has  been  built  recently 
in  the  railroad  shops  at  Stoke-on-Trent.  The  four  cylinders,  14-in.  by 
24-in.,  are  all  connected  to  the  middle  a.xle.  A  special  feature  is  the 
arrangement  of  cranks;  those  outside  and  those  inside  the  frames  are  set 
at  90  degrees  apart  respectively,  each  outside  crank  being  at  135  degrees 
respectively  to  the  corresponding  inside  crank  on  the  same  side.  The  four 
8-in.  piston  valves  are  actuated  by  four  gears  of  the  Walschaert  type.     The 


wheels  are  54-in.  in  diameter  and  the  wheel  base  16-ft.  6-in.  The  boiler 
carries  175  lb.  pressure  and  has  4S8.6  sq.  ft.  of  heating  surface  in  the 
tubes,  261.3  sq.  ft.  in  the  flues  and  106.8  sq.  ft.  in  the  fire  box  while  the 
superheating  surface  is  195  sq.  ft.  The  grate  area  is  17.5  sq.  ft.  The  coal 
capacity  is  2^-tons  and  the  water  capacity  1080  U.  S.  gallons.  The  weight 
in  working  order  is  126,900  lb.  The  rated  tractive  force  is  14,800  lb.  and 
the   cylinder   horsepower   1,235. 


Essential  Elements  of  the  Human  Problem' 


"Scientific  Management"   Must  Be  Broadened — Employers  as 
Well  as  Employees  Need  Education 

By  E.  M.  Herr 

President  of   the  Westinghouse  Electric    &    Manufacturing   Company 


THE  human  problem  in  industry  is  not  a  new  thing. 
During  a  thousand  years  of  ancient  times,  for  the  most 
part  before  the  Christian  era,  self-supporting  and  self- 
regulating  organizations  of  workmen  existed,  which  were  re- 
markably similar  to  the  trade  unions  of  today.  They  were 
publicly  acknowledged  and  legislative  enactments  made  to 
control  them.  But  they  were  weakened  under  the  reigns  of 
successive  tyrants  and  trnally  lost  with  the  Christian  massa- 
cres of  Diocletian  in  the  early  part  of  the  fourth  century  and 
the  subsequent  feudalism  of  the  dark  and  middle  ages.  The 
immediate  cause  of  the  destruction  of  these  far-reaching  labor 
organizations  seems  to  have  been  the  coveting  of  their  wealth 
and  power  by  tlie  rulers  of  the  day.  *  *  *  Constantine 
in  A.  D.  337  recognized  35  crafts — architects,  brass  and  cop- 
per smiths,  blacksmiths,  carpenters,  decorators,  doctors, 
founders,  fullers  (cloth),  furriers,  glaziers,  goldbeaters  and 
gilders,  goldsmiths,  ivor}-  workers,  joiners,  looking-glass 
workers,  lapidaries,  masons,  marble  cutters,  plasterers  of 
various  kinds,  pearl  and  filigree  workers,  potters,  painters, 
plumbers,  pavers,  sculptors,  silversmiths,  stonecutters,  statu- 
aries, veterinaries,  wagon  makers,  workers  in  mosaic.  There 
were  many  strikes,  usually  called  historically,  when  they  at- 
tained sufficient  proportions,  "sers'ile  wars."  The  greatest 
and  last  of  these  was  the  uprising  led  by  the  gladiator 
Spartacus.     Practically  all  ended  disastrously. 

And  so  the  tide  of  the  human  element  in  industry  has 
ebbed  and  flowed  through  the  centuries.  The  so-called  Eng- 
lish (industrial)  revolution  in  1760  marked  the  beginning 
of  the  factory  system  and  a  departure  from  isolated  crafts- 
manship under  oppressive  landlordism.  *  *  *  As  late 
as  1820  less  than  five  per  cent  of  the  American  people  lived 
in  cities  with  a  population  of  8,000  and  over.  Today  we 
are  the  greatest  manufacturing  nation  in  the  world  and  over 
half  of  our  population  are  city  dwellers.  In  Massachusetts 
from  1800  to  1815  laborers  received  from  35  to  75  cents  a 
day;  carpenters  and  blacksmiths  about  31-00.  and  women 
employed  as  domestic  servants  their  board  and  50  cents  a 
week.  About  1825  occurred  the  first  strike  for  a  ten-hour 
day.  "Sweatshop"  methods  had  then  begun.  Local  trade 
unions  sprang  up  more  or  less  intermittently  early  in  the 
century,  principally  in  the  shoemakers'  and  printers'  trades, 
both  for  mutual  benefit  and  insurance,  and  for  the  reduc- 
tion of  working  hours  and  the  increase  of  wages,  but  it  was 
not  until  the  fifties  that  national  organizations  began  to 
take  effective  form.  These  were  pretty  well  shattered  by 
the  depression  preceding  the  civil  war  and  did  not  really 
come  into  being  until  the  seventies  and  eighties. 

[The  speaker  here  reviewed  the  development  of  manufac- 
tures in  this  country,  showing,  from  the  census  of  1920.  that 
40  per  cent  of  the  inhabitants  support  the  whole,  directly  or 
indirectly.] 

Principles    Underlying    the    Humsn    Problem 

Let  us  now  turn  our  attention  more  directly  to  this  prob- 
lem in  an  endeavor  to  ascertain  at  least  some  of  the  directions 
toward  which  its  solution  trends.  The  principal  new  thin'r 
about  the  problem  is  that  industry  is  now  conducted  on  a 
=cale  larger  than  ever  known  before.     The  problem  has  been 

•Abstract  of  an  address  delivered  in  New  York  City  on  Wednesday. 
December  'i.  before  a  joint  session  of  the  American  Society  of  Merbanical 
F.neineers    and    the    American    Economic    Association. 


intensified  by  the  greatly  increased  size  of  manufacturing 
establishments,  by  the  concentration  of  population  in  cities 
having  a  large  foreign  element  of  often  radioil  tendencies, 
and  by  the  insecurity  of  employment,  in  which  business 
cycles  play  a  large  part. 

The  underlying  labor  unrest  and  distrust  are  born  of  fear 
and  misunderstanding — fear  of  coercion,  unemployment  and 
sickness — and  a  lack  of  mutual  confidence  as  between  em- 
ployer and  employed.  There  is  more  liberty  and  considera- 
tion for  the  workers  than  has  evpr  been  known  before,  and 
with  it  has  come  to  the  workers  the  greater  vision  of  what 
the}-  believe  should  belong  to  them  in  welfare  arid  happiness. 
The  social  responsibility  of  management  is  being  emphasized 
as  never  before.  The  awakened  worker  of  today,  more  sen- 
sitive than  his  predecessors,  intelligent,  critical  and  perhaps 
irritable,  must  be  convinced  of  the  ability  of  management 
as  well  as  its  good  faith,  and  in  extreme  cases  even  of  the 
necessity  of  its  being.  It  is  said  that  democracy  without 
management  reverts  to  despotism  on  the  mere  ground  of  its 
inefficiency,  and  that  the  fundamental  error  in  the  recent 
Russian  failure  was  confiscation  of  the  factories  and  tlie 
expulsion  of  the  managers,  with  the  resultant  breakdown  of 
discipline  and  credit,  on  a  false  theory  that  labor  alone 
creates  wealth,  whereas  management,  with  credit  and  good 
faith,  is  of  tlie  first  imjxirtance  in  the  process  of  production. 
*  *  *  It  is  the  duty  of  the  management  of  today  to  prove 
its  "reason  for  being"  and  that  the  collective  result  of  the 
combined  efforts  for  managers  and  w^orkers  is  a  fine  and 
great  thing.  If  they  can  feel  that  this  is  the  case,  most  men 
will  toil  cheerfully  as  subordinates.  The  management  must 
convince  employees  by  their  experience  that  their  treatment 
is  fair  and  hone.st  and  without  "bluff."'  It  takes  time  to 
establish  such  confidence,  and  men  will  discover  very  quickly 
if  the  "boss''  is  not  square.  It  must  be  established  that 
labor  and  management  are  not   foes. 

The  personnel  department  is  now  becoming  common,  but 
its  intelligent  extension  still  has  far  to  go  and  it  is  regrettable 
that  some  companies  have  seen  fit  to  curtail  this  activity  in 
times  of  depression  when  they  and  their  men  need  it  most. 
These  relations  should  not  be  handled  and  directed  by  the 
personnel  department  alone.  The  active  heads  and  real 
managers  are  the  ones  on  whom  this  responsibility  must  rest 
and  who  must  handle  it  with  their  employees,  not  occasionally 
nor  spasmodically  but  regularly  and  continuously,  for  work 
of  this  kind  requires  a  great  deal  of  time  and  patience. 
This  effort  on  their  part  will  gain  the  confidence  of  the  em- 
ployees and  instil  a  spirit  of  co-operation  throughout  the 
organization,  and  it  must  be  exerted  on  those  directly  in 
charge  of  the  daily  work  of  production.  Anything  less  than 
this  is  .futile  and  doomed  to  failure.  Boards  of  director? 
must  keep  in  mind  this  relation  and  work  with  the  officer> 
in  determining  policies  which  the  managers  can  carry  out 
without  destroying  valuable  relations  established  only  after 
long  and   patient   work  and   almost  impossible  to  renew'. 

Shop  Representation  Plans 

One  verv  large  organization  cites  good  results  of  five  vears' 


experience. 


*     *     They  find  that   if  the  men  are  free 


to  make  suggestions  to  the  management  they  will  not  ask 
an   outsider  to  do  it   for  them.      Thev   find   that   workmen 


95 


96 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  97,  No.  2 


are  anxious  to  learn  if  given  a  chance,  and  they  encourage 
the  study  in  factory  schools  of  the  work  of  other  depart- 
ments. This  broadens  the  employees'  perspective  and  in- 
creases their  interest  in  their  own  work. 

It  is  credibly  stated  that  at  present  there  are  in  the  United 
States  more  than  300,000  employees  working  under  shop- 
representation  plans  created  to  give  them  a  voice  in  the  con- 
duct of  the  shops  in  which  they  work,  and  that  in  by  far 
the  larger  number  of  cases  considerable  progress  has  been 
made  in  establishing  the  most  cordial  relations  between  man- 
agement and  employees. 

The  crux  of  the  industrial  problem  includes  the  question 
— How  the.iust  share  of  each  party  to  industry  is  to  be  de- 
termined and  how  is  each  to  be  guaranteed  its  right  to  share 
progressively  in  increasing  productivity,  and  be  held  also 
to  the  corresponding  obligation  to  see  losses  propwrtionately 
shared?  This  obligation  is  often  overlooked.  Nominal 
wages  have  increased  enormously,  and  it  is  safe  to  assert  that 
real  wages  have  also  augmented  despite  the  high  cost  of 
living  and  the  fact  that  in  the  early  days  of  industry  few 
workers  depended  entirely  upon  their  wage  but  were  "found" 
many  things  which  must  now  be  purchased.  *  *  * 
Manufacturers  naturally  wish  to  see  their  employees  receive 
a  wage,  with  reasonable  working  hours,  which  will  supfwrt 
them  in  comfort.  This,  of  course,  is  only  possible  when 
economic  conditions  will  permit,  as  wages  are  not  and  can- 
not be  based  on  the  cost  of  living.  If  this  condition  is  to 
obtain,  the  employee  must  live  in  accordance  with  his  in- 
come and  responsibilities  and  exercise  frugality  and  care  in 
his  expenditures.  Unless  this  is  done,  the  real  interest  of 
the  employer  and  employee  will  not  be  conserved  because 
wages  would  be  lifted  to  the  point  of  throttling  the  industry. 

Scientific  Management 

Scientific  management — which  is  in  fact  little  more  than 
getting  rid  of  confusion  and  perfecting  adjustments,  or  in 
other  words,  good  management — has  entered  largely  in  re- 
cent years  into  the  human  problem  in  industry.  As  helping 
to  avoid  undue  strain  on  the  part  of  the  worker,  and  waste 
of  time  and  materials,  it  should  be  of  benefit  to  all  con- 
cerned. It  should  remove  the  cause  of  any  hostility  to  the 
broadest  application  of  scientific  knowledge  of  the  conditions 
of  maximum  labor  efficiency,  to  the  gain  of  all  parties  to 
production.  The  scientific  management  which  dealt  in  the 
earlier  stage  with  individual  output  in  an  engineering  way 
must  now  deal  with  men  collectively  and  develop  that  scien- 
tific breadth  of  imagination  and  application  which  is  becom- 
ing a  vital  necessity  for  the  welfare  of  a  modern  civilized 
community.  The  psychology  of  labor,  both  in  good  and  hard 
times,  says  Professor  Commons,  is  fundamentally  the  psy- 
chology of  a  class  of  people  whose  life  is  insecure.  The 
accident-compensation  law  has  accomplished  the  first  little 
step  toward  giving  security  to  the  job.  It  has  shown  that  the 
only  way  to  establish  safety  and  security  is  by  making  it 
financially  profitable  to  do  so.  And  so  shall  we  make  it 
financially  profitable  to  business  to  eliminate  to  a  large  ex- 
tent the  wage  loss  due  to  unemployment  on  account  of  sick- 
ness, on  account  of  changes  in  seasons,  and  on  account  of 
fluctuations  in  business.  Labor  can  never  accomplish  this  re- 
sult. The  only  possible  accomplishment  of  it  will  come 
when  the  employer  arranges  to  cover  unemployment  from 
sickness  by  some  adequate  form  of  insurance,  to  the  expense 
of  which  the  employee  will  contribute,  indemnifying  the  em- 
ployee against  loss  of  employment  from  this  cause  (accident 
is  now  covered  by  our  compensation  law),  and  to  lessen 
unemployment  on  account  of  the  fluctuation  in  production 
'  because  of  changes  in  seasonal  demand  by  the  proper  use  of 
stocks  of  finished  product  so  as  to  smooth  out  these  fluctua- 
tions and  also  those  due  to  abnormal  variations  in  business. 
Increased  security  and  continuity  of  employment  greatly 
lessen  the  human  problem,  but  on  account  of  lessened  labor 


turnover  and  uniformity  of  production  they  also  reduce  the 
cost  of  the  product.  Many  progressive  industrial  organiza- 
tions have  gone  far  beyond  the  requirements  of  the  accident 
compensation  laws  and  the  safety  of  the  worker,  incurring 
large  expense  in  providing  liberally  for  free  life  insurance, 
advantageous  savings  and  loan  opportunities,  housing,  service 
pensions,  and  education. 

Education,   Economic  and  Moral 

Additional  phases  of  helpful  education  might  well  be  tried; 
for  example,  how  to  make  repetitive  work,  in  itself  monoto- 
nous, interesting.  A  knowledge  of  the  "why"  of  their 
product  and  the  use  of  it  and  of  related  products  of  other 
departments  has  been  found  to  materially  broaden  the  op)era- 
tor's  perspective.  Then,  too,  workers  can  be  encouraged  to 
exercise  their  ingenuity  in  devising  means  to  lighten  and 
quicken  their  work  and  thereby  incidentally  increase  their 
earnings.  With  shorter  working  hours  there  arises  the  ques- 
tion of  what  to  do  with  idle  time.  Any  one  who  investigates 
the  use  to  which  the  average  employee  devotes  his  leisure 
undoubtedly  will  be  convinced  that  such  employee  would  be 
much  better  physically,  mentally,  and  morally  if  he  had 
less  idle  time,  for  it  is  generally  used  in  loafing  or  in  amuse- 
ments which  consume  a  material  part  of  his  earnings  without 
corresponding  benefits. 

Work  well  done  and  with  a  knowledge  of  progress  is  a 
source  of  enjoyment  with  many,  taking  the  place  of  the 
recreation  others  find  necessary  to  their  happiness,  but  edu- 
cation of  both  sexes  in  ways  in  which  to  use  leisure  time 
profitably  yet  pleasantly  is  needed.  The  young  should  be 
taught  thrift,  for  a  thrifty  person  will  not  uselessly  waste 
his  leisure  time.  The  human  problem  in  industry  cannot 
but  be  largely  affected  by  example.  H.  G.  Wells  sp>eaks  of 
the  disturbing  influence  of  "the  obvious  devotion  of  a  large 
and  growing  proportion  of  the  time  and  energy  of  the  own- 
ing classes  to  pleasure  and  excitement.  This  spectacle  of 
amusement  and  adventure  affects  the  imagination  of  the 
working  man.  In  making  labor  a  part  of  every  one's  life 
and  the  whole  of  nobody's  life  lies  the  ultimate  solution  of 
our  industrial  difficulties." 

The  human  problem  in  industry  is  very  complex  and  can 
never  be  entirely  solved.  To  measurably  improve  the  feel- 
ing of  confidence  of  the  employee  in  the  employer  we  must 
always  and  fundamentally  be  absolutely  honest  in  our  deal- 
ings; not  only  honest  in  our  actions  but  also  in  our  thoughts 
and  intentions.  Unpleasant  facts  and  information  necessary 
to  be  told  to  the  employees  should  be  given  them  as  honestly 
as  the  others,  and  very  promptly,  so  as  to  give  them  as  much 
time  as  possible  to  adjust  themselves  to  difficult  or  distress- 
ing conditions. 

Finally,  is  it  not  clear  that  at  least  one  directiqn  of  the 
solution  of  the  problem  is  along  educational  lines?  First, 
education  of  ourselves,  the  employers,  to  a  more  general  un- 
derstanding of  the  spiritual,  personal,  economic,  and  physical 
relations  involved;  and  second,  education  to  encourage  and 
aid  in  every  proper  way  the  general  and  vocational  training 
of  the  employees  in  thrift,  especially  the  younger  boys  and 
girls,  but  also  the  mature  but  still  impressionable  group  of 
young  men  and  women  who  are  keen  to  learn  how  their  p)osi- 
tion  in  the  workaday  world  can  be  improved.  Example  in 
this  effort  to  educate  and  train  the  employee  is  especially  ef- 
fective. Such  educational  effort  should  establish  confidence 
and  encourage  co-operation.  It  should  also  be  directed  so  as 
to  develop  individuality  in  each  workman  and  woman. 

Let  us  therefore  substitute  the  rule  of  reason  and  intelli- 
gence for  force  and  so  endeavor  to  restore  in  America  the 
freedom  of  the  individual,  be  he  employer  or  employee — 
"that  freedom  which  enables  the  young  man  to  look  into  the 
future  with  confidence,  knowing  that  the  only  limitations  to 
his  achievements  are  the  boundaries  of  his  intellect  and  the 
measure  of  his  energy." 


Chicago,  Milwaukee  &  St.  Paul  Automobile  Cars 

Calculations    from    the    Specifications    of    Stresses    in    Truck 
Members,    Body    Frame    and    Underframe 


DURING  1922  two  orders  aggregating  1,000  steel  frame 
automobile  cars  were  placed  by  the  Chicago,  Mil- 
waukee &  St.  Paul  with  the  General  American  Car 
Company.  The  first  500  cars  are  40  ft.  }4  in.  and  the  others 
are  40  ft.  6  in.  long  inside.  All  are  8  ft.  6  in.  wide  and  have 
a  clear  height  of  10  ft.  The  door  openings  are  10  ft.  wide 
by  9  ft.  8  in.  high  and  are  located  unsymmetrically  with 
respect  to  the  transverse  center  line.  The  side  frame  trusses, 
W'hich  are  interchangeable,  are  designed  to  carr}-  the  weight 
of  the  car  body  and  lading  and  the  center  sills,  which  are  of 
uniform  section  throughout,  are  designed  to  take  the  buffing 
stresses  only. 

According  to  the  practice  adopted  by  the  Chicago,  Mil- 


waukee &  St.  Paul,  an  engineering  specification  containing 
all  basic  data  for  the  design  and  the  stress  calculations  for 
all  members  subjected  to  definable  loads,  by  which  the  sizes 
of  these  members  are  determined  or  checked,  forms  a  part 
of  the  complete  specifications  for  the  equipment.  In  this 
specification  the  maximum  unit  stress  for  structural  steel  is 
16,000  lb.  per  sq.  in.  For  tension  members  this  applies  to 
the  net  section  while  for  compression  members  it  applies  .to 
the  gross  section.  In  the  case  of  compression  members  and 
the  compression  flanges  of  members  subjected  to  bending, 
the  above  unit  stress  is  reduced  by  70  times  the  ratio  of  the 
length  of  the  member  to  the  distance  from  the  center  of 
gravity  of  the  section  to  the  most  stressed  fibre.    This  ratio 
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is  not  to  exceed  a  maximum  value  of  120.  Rivets  are  allowed 
a  maximum  bearing  value  of  20,000  lb.  per  sq.  in.  and  both 
rivets  and  webs  of  rolled  sections  are  designed  not  to  exceed 
10,000  lb.  per  sq.  in.  shearing  stress.  Working  stresses  of 
8,000  lb.  per  sq.  in.  in  tension  and  12,000  lb.  per  sq.  in.  in 
compression  are  permitted  in  the  cast  steel  members;  com- 
bined stresses  of  10,000  lb.  per  sq.  in.  are  allowed  in  tension 
and  15,000  lb.  per  sq.  in.  for  compression. 

Underframe 

The  underframe  is  built  up  of  15-in.  o3-lb.  channel  center 
sills  the  top  flanges  of  which  are  reinforced  with  continuous 
top  cover  plates  20  in.  wide  by  yi  in.  thick  and  the  bottom 
flanges  with  3^-in.  by  3-in.  by  5/16-in.  chord  angles,  riveted 
to  the  inside  faces  of  the  channels.  The  latest  recommenda- 
tions  of  the  American  Railway  Association  for  center  sill  con- 
struction are  a  minimum  area  of  28  sq.  in.  and  a  ratio  of 
unit  stress  to  end  strain  not  to  exceed  .05  for  box  cars.  In 
the  following  calculations  and  Fig.  1  it  will  be  seen  that  the 
area  of  the  combined  section  is  28.66  sq.  in.  and  the  ratio  of 
unit  stress  to  end  strain  is  .05,  bringing  it  within  the  require- 
ments.   In  these  calculations  let: 

A  =  Area. 

3c  =   Distanre  base  tf  center  gravity  each  section. 

d  =  Distance  center  of   gravity  cf  each  section  to   neutral   axis  ot   the 
combined   section. 
St  =  Section  modulus  of  top. 
Sb  =   Section  mcdnlns  of  bottom. 

U.S.  .  ,     ,     . 

=  Ratio  of  unit   stress  to  end  strain. 


form  in  section,  9   in.  deep,  with  neither  cover  plates  nor 
fillers  between  the  center  sill  channels. 

The  end  sills  are  6-in.  by  4-in.  by  ji-'m.  angles.  The 
corners  of  the  underframe  are  stiffened  by  diagonal  braces 
of  j4-in.eby  10-in.  plates,  which  extend  back  to  the  junction 
of  the  center  sills  and  bolsters,  to  the  top  flanges  of  both  of 
which  members  they  are  riveted. 

Body  Construction 

The  side  frames  are  unsynametrical  but  interchangeable 
trusses,  with  4-ft.  panel  spacing  on  both  sides  of  the  door- 
way.   The  side  plates  are  built  up  of  a  li-'m.  plate,  8-}4  in. 


E.  S. 

.\  X 

Top  plate  5  00  V   15.125  = 

Channels     l-^-S  X     7-3        = 

i^n^les     -i.gfi  X      1.06     = 


Ax 
75.63 
148.50 
4.10 


d 
7.145 

48 
6.92 


28.66 


228-2. 
2.S.66 


228.23 
=  7.98 


Ad= 
255.00 
4.58 
184.00 

443.58 


Iz 
.03 
625.20 
4.66 

629.89 
443.58 

1,073.47 


St  = 


Sb 


1,073.47 

7.2/- 
1,073.47 


Ratio 


7.98 
U.S. 


1477 


:34.5 


=  .035  +  .015 


.05 


1  Ec  1  1.98 

E.  S.        A  Sh  ~  28.66  134.5 

The  bolster  is  designed  to  transmit  the  load  from  the  side 
frame  to  the  center  plate  and  to  resist  the  stresses  set  up  by 


Fig.   1 — Center  Sill  Section 

shocks  at  the  side  bearings.  It  is  of  double  diaphragm  con- 
struction, with  a  cast  steel  filler  between  the  sills  and  con- 
tinuous top  and  bottom  cover  plates.  The  diaphragms  are 
of  34-in.  steel  plate  with  3-in.  continuous  flanges  and  are 
spaced  8  in.  back  to  back.  The  cover  plates  are  of  >4-in. 
steel,  14  in.  wide.  The  side  bearings  are  supported  by  double 
flanged  fillers  between  the  bolster  diaphragms,  riveted  back 
to  back. 

The  cross  bearers  have  single  diaphragms  of  the  same 
section  and  countour  as  the  bolster  diaphragms,  with  pressed 
steel  fillers  between  the  center  sills.  They  are  completed 
with  top  and  bottom  cover  plates  Ys,  in.  in  thickness.  These 
cover  plates  have  a  maximum  width  of  614  in.,  tapering 
toward  the  end  to  the  width  of  the  diaphragm  flanges.  The 
cross  ties  are  single  diaphragms  of  j4-in.  pressed  steel,  uni- 


f  P?L  Pz  P'f 

1  p-7'7/l-f^^ 


Fig.   2 — Truss    Loading    Diagram   for   Uniformly    Distributed    Load 

deep,  with  4-in.  by  3-in.  by  5/16-in.  angle  flanges  at  the 
top.  The  truss  posts  and  diagonals  are  Z  bar  sections.  The 
9-in.  channel  side  sill  forms  the  bottom  chord  of  the  truss. 
The  door  panel  top  chord  consists  of  the  side  plate  angle, 
reinforced  with  a  supplementary  angle  of  the  same  section 
riveted  to  the  top  flange  of  the  side  plate  angle  to  form  an 
inverted  channel.  The  bottom  chord  of  the  door  panel  is 
formed  by  reinforcing  the  side  sill  with  a  9-in.  by  3>4-in. 
angle  pressed  from  >4-in.  plate,  \\ith  the  exception  of  the 
door  posts,  which  are  4-in.,  8.2-lb.  Z  bars,  the  posts  and 
diagonals  are  all  3-in.  sections,  but  varying  in  weight  from 
11.5  lb.  per  ft.  for  the  diagonal  member  extending  from  the 
bolster  post  to  the  adjoining  intermediate  post,  to  8.5  lb.  for 
the  third  diagonals  and  the  bolster  and  intermediate  posts. 
The  second  diagonals  from  the  bolsters  have  a  weight  of  9.8 
lb.  per  ft.  The  corner  posts  are  6-in.  by  6-in.  by  y&-in. 
angle  sections. 

The  ends  of  the  car  body  are  of  composite  construction. 
The  frame  members  are  6-in.,  15.7-lb.  Z-bar  end  posts,  and 
3-in.,  6.7-lb.  Z-bar  diagonal  braces.  These  members  and  the 
angle  corner  posts  are  attached  at  the  top  to  a  j4-in.  pressed 
steel  end  plate,  reinforced  at  the  top  with  4-in.  by  3-in.  by 
5/16-in.  angles.  At  the  bottom  the  posts  and  diagonals  are 
secured  directlv  to  the  end  sills  through  a  34-in.  web  plate, 
which  extends  across  the  end  of  the  car  to  a  height  of  32% 
in.  The  top  corners  of  the  body  frame  are  braced  diagonally 
by  a  2j4-in.  by  ^-in.  steel  bar  secured  to  the  end  and  side 
plates  with  gussets. 
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The  roof  frame  consists  of  pressed  steel  carlines  of  flanged 
channel  sections,  the  contour  of  which  provides  for  the  loca- 
tion of  the  ridge  pole  above  the  carline  and  the  purlines 
below  the  carline.  The  roof  is  of  flexible  steel  construction. 
In  addition  to  the  bracing  at  the  corners  of  the  car,  diagonal 
braces  of  2>4-in.  by  >4-in.  steel  plates  are  applied  across 
the  car,  intersecting  at  the  center.  These  braces  are  secured 
to  the  side  plates  by  gussets  and  at  the  point  of  intersection 
are  secured  to  the  tension  member  of  the  carline.  This  car- 
line  is  trussed  with  a  3-in.  bv  ^-in.  pressed  channel  tension 
member,  with  a  U-shaped  strut  of  2^-in.  by  H-i"-  material 


plates  at  the  bolsters.   The  total  loads  on  one  side  of  the  car 
are  as  follows: 

Panel  (1)  2  ft.  3A  in  X   4  ft.  A'/j  in.  =   10.00,   X   400  =     4.000  lb. 

Panel  (21  R  ft    7H   it..  X  2  ft.  2!4  in.  + 

4  ft.  3,"^  in.  X   2  ft.  2'A  in.  '^  -"       ~   11.2S0  lb. 

Panel  (3)  4  ft.       0  in.  X  2  ft.  2'A  in.  -     3,520  lb. 

Panel  (4)  9  ft.  7H  in.  y  2  ft.  2<A  in.    - 

9  ft  3U   in.    X  2  ft.  2!4   in.  =  41.5,    ;,   -vm   =  16.600  lb. 

Panel  (5)   5  ft.  7^  in.   X  2  ft.  2'4  in.   + 

5  ft.  31?  in.  X  2  ft.  2J4  in.  =  32.7,  X  400  -  13,0S0  lb. 
Panel  (6)  4  ft.  0  in.  X  2  ft.  2!4  in.  =  8.80.  X  400  =  3,520  lb. 
Panel  (7)  4  ft.  0  in.  X  2  ft.  2]/,  in.  =  8.80,  X  400  =  3,520  lb. 
Panel  (81  8  ft    7^4  i>..   X  2  ft.  2i/i  in.  +  ,  ,,„  „ 

4  ft.  3.',,  in.  X  2  ft.  2'A  in.  =  28.20,  X  400  =  11,2S0  lb. 
Panel  (9)  2  ft.  3,'.;  in.   V  4  ft.  4'/;  in.  =   10.00,   X  40O  =     4.000  lb. 

Total    on    one    side  70.SOC  lb. 

Using  these  loads,  the  stresses  in  the  truss  members  are 
determined  graphically  as  shown  in  Fig.  3.  In  this  diagram 
the  vertical  loads  are  laid  out  on  a  vertical  line  starting  at 
"x"  and  ending  at  "x,"  proceeding  according  to  the  direction 
in  which  the  force  acts.  These  stresses  may  be  determined 
either  by  the  graphical  method  or  by  calculation.  Referring 
to  Fig.  3  and  Fig.  4,  the  calculations  may  be  made  system- 
atically in  the  following  manner: 

StP-ESSES     IX     T01>     AND     BOTTOM     CfORD« 

Moment  at   "fs" 

24.120    X    3    X   4  ft.  0  in.   =    \y^inir<<   ^^^■'*'*°   ^'^  "'• 

3,520    X    4   ft.  0  in.    =    14,080  ft.    b. 

1  S'O    V    2    X    4   ft    0  in     =    2.S,160   ft    lb. 

4;000  X    (3  X   4  ft.  0  in.  +  4  ft.  67yi  in.)   =  66.280  ft.  lb  108.520  ft.  lb. 

1SU.920  ft.  lb. 
180,920 

=  17,600  lb, 

10.28 

AMonient  nt  "cf"  or  "hi" 

24,120   X   2   X   4  ft.  0  in.  = ■  ■  ■  ■  ■    l'-.'^"  "•  >1=. 

^•i-'n   V   4  ft    0  in   =  14.080  ft.   Ih. 

4;o6o   X    (2  X  4  ft.  0  in.'  +  4  ft.  6Ji  in.)    =  50,280  f^Uj.    64.360  ft.  lb. 

128,600  ft.  lb. 
128,600 

=  12,500  lb. 

10. -'.S 


\^  =  'StresseS  ^rorrr  Exfnprrre  Loading 

(-)  =  Tension 
^*}  -  Compression 
r^  4000 Lb. 

Fig.  3— Graphic  Determination  of  Total  Stresses  In  Truss  Members 

at  the  center,  the  flanges  of  which  are  riveted  to  the  carline. 
The  diagonals  are  riveted  to  the  tension  member  of  the  strut. 

The  floor  and  sheathing  are  of  tongued  and  grooved  fir. 
The  floor  and  end  sheathing  are  of  2>4-in.  material  and  the 
side  sheathing  of  IJ^-in.  material. 

In  calculating  the  stresses  of  the  body  frame,  44,000  lb. 
are  allowed  for  the  weight  of  the  car,  from  which  is  deducted 
an  estimated  weight  of  14,000  lb.  for  the  trucks.  Adding 
88,000,  the  nominal  capacity  plus  10  per  cent  overload,  the 
gross  weight  of  the  loaded  car  amounts  to  132,000  lb.,  which 
is  the  maximum  for  four  S-in.  by  9-in.  axles.  After  deduct- 
ing the  weight  of  the  truck  and  adding  20  per  cent  of  the 
remaining  gross  weight  as  an  allowance  for  the  effect  of 
oscillation,  the  total  load  for  which  the  body  frame  is  de- 
signed is  141,600  lb.  By  referring  to  the  dimensions  on  Fig. 
2,  it  will  be  seen  that  the  floor  area  of  the  car  is  354  sq.  ft., 
giving  a  uniformly  distributed  load  of  400  lb.  per  sq.  ft. 
On  each  side  of  the  car  this  load  is  carried  one-half  directly 
by  the  side  frame  and  the  otlier  half  by  the  center  sill.  The 
latter  load  is  in  part  carried  across  to  the  side  frame  by 
the  cross  bearers  and  in  part  delivered  directly  to  the  center 
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Pig.   4 — Angle   cf   the   Truss    Diagonals 


Moment  at  "cd"  or  "ki" 

24,120   X   4  ft.  Oin..=    ^4'28g      •    b: 

4;000   X   S  ft.  (.'A   m.-    J4,^»u 

62,200  ft.  lb. 

62,200 

=  0,050  lb. 

10.28 

Moment  at  "at"  cr  "mn" 
4,000  X  4  ft.  6^  in  1,780  1b. 

10.28 

IXADS  ON  Posts 

,.  _  2,000  lb. 

""(One'^half'^f  end  panel 'load  car'r'ied'tVcenteVpIate  by  center  sdls)^   ^^^^^  ^^ 

"cd"  and  "kl"  =    16,600  lb. 

"et"  and  "hi     =    '    13,080  1b. 

"fg"    =    
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ri.  AG0NAL3 


\ij  It    ]l-2', .  }2  in. 
Sec    e  = 

'n  ft.  7  ..  ii! 

Stfes^es  in  "bi:'  ''"     /"i  ' 

20.120   X    1.03'il  = 

Stresses   I'lf   "cd"  ->r   "■-b" 

16,600  X   1.0361  =    

Stress  iH   "^/r' 

13,080  X   1.0j(.1  =      


1.0361 


:0  900  lb. 


17.300  lb. 


13.60i:   li). 


The  precedini;  caliulation:;  are  based  on  a  uniformly  dis- 
tributed load.  With  some  kind.<  of  grain  it  is  conceivable 
that  under  certain  conditions  there  might  be  a  concentration 
of  load  toward  the  center  with  a  corresponding  diminution 
toward  the  ends.  .A.  rough  analysis  of  such  a  possible  con- 
dition led  to  the  assumption  that  if  the  loadings  at  panel 
points  P;.  T;  and  P^,  as  shown  in  Fig.  5,  are  increased  by 
25  per  cent,  the  stresses  produced  will  be  as  severe  as  may 
be  expected  from  any  lading  in  a  car  of  this  t\pe.  The 
panel  loads  and  resulting  stresses  in  the  trus^  meniliers. 
obtained  in  this  manner,  are  shown  in  Fig.  5. 

In  checking  the  strength  of  .side  frame  members  another 
condition  must  also  be  taken  into  account.  .\  load  of  wlieat 
will  create  a  lateral  bending  moment  in  the  side  of  the  car 
and  the  side  posts  and  braces  must  withstand  this  in  addi- 
tion to  the  stresses  of  tensiim  or  compression  imposed  on 
them  by  the  vertical  load.  The  amount  of  this  bendinc 
moment  is  approximated  by  the  application  of  Rankine's 
formula  for  retaining  walls  and  assuming  that  the  ma.ximum 
bending  moment  coincides  with  the  point  at  which  the  re- 
sultant of  the  side  pressure  is  applied,  at  one-third  of  the 
height  of  the  load  aliove  the  car  floor.  In  the  latest  revision 
of  the  specifications,  on  the  basis  of  these  a-suniptions,  the 


7900Lb-!, 


Line  o'f  ex'^reme 


naooib 


Uni'forn  ioac^-'   a 


^1 


Fig.   5  — Truss   Loading   anci   Total    Stresses  Caused    by    Assumed 
Extreme    Loading    Distriijiition 

bending  moment  per  foot  of  car  length  is  determined  as  fol- 
lows (see  Fig.  0)  : 

Ma.ximum   !i.-afl    S?,Ol.'0  lb. 

Weight  ot  vheat  per  cubic  root 4S  ib. 

Inside  ilaor  area    —  40  ft.   '^   in.  h>    s   {f.  (y  m,   —    ■,:^i\  gq.   ft. 


Dept'i 

r  = 

*   = 


ss.ooc 


■1   tt  .  sav  5   It 


VVH= 


ngle  rl   repose  of  load    =    30   -ie^: 
\\    =;   4S    X    tan.-  I  45    '^.eg.   —   -  -  1 


W    =    4S    X    0.333    =    16 
II    =    5    ft.    6    in. 

16  X  (5  ft.  6  in)=' 


P    = 


242  X  2  ft.  4)-;  ir. 

10  ft.  3>i  in. 
2fl  X  (3  ft.  S  in.i: 


57  lb 


BM   =    7;    >     7   ft     :0=;    in.     =   449  ft.  lb. 
13;    ,•:   (3  it.  S  in.  -^  3i  =   ;!1   ft.  lb. 


.;i3  ft.  lb. 
X    12   =   3.,S16    in.    lb. 
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20  per  cent  for  oscillation 

4579  say  4,600   in.   Ib. 

For    extr'-me    !  -ndinG:   condilirns: 

.^dfi   25    per   cent    1150 

5750  in.  lb.  per  ft.  of  car  length. 

W'itli  tile  tiirect  load  .md  the  bending  moments  caused  by 
tlie   bub.;ins:   action  of  the  lading  established,   the  proposed 


/ 


«  / 


-?- 


Fig.   6 

-ections  of  the  truss  members  are  checked  for  strengtli  to 
withstand  the  combined  stresses.  These  calculations,  which 
follow,  are  made  both  on  the  basis  of  normal  loading  condi- 
tions and  the  extreme  loading  conditions  assumed  to  be 
caused  by  lieaping  the  lading  toward  the  center  of  the  car. 

t'n:t  Stress  C.\[cui..\tio.s? 
(   crtical   ''lb"   ani     'mn' 

Direct  load  =    2.OO0  lb.  (-^) 

llnlgin^  HKn^ent   =  4.60^1   X   3  =    13.SO0  in.  Ib. 

Prorosed   se»^ti'''n:    3-in.   S  5-lb.   Z. 

L  lOS 

X   -  2.45:  r  =   1,21:  S^[   =  2.4;  \.  =   lOS;  —  =  =   84. 7 

r  1.21 

L 
16,000  —  -0  ^  =   10.170  lb. 


!  )irect  5 
B'olginii 

res5 
stress 

=: 

:,of.o 
2.4.? 
;3,.?M 

SIO  U>    per  ?q.  in. 


.750  lb.    per  sq.  in. 


6.560  lb.  per  sq.   in. 


Extrenie  loading   (add   50  per  cent  to  normal  loading)  =  9.S40  lb.  per  s<i.  in. 

Diagcmal  "be"  and  "Im" 

Direct  load   =    21.600  lb.   (-I-) 

Lfulginsr  mmer.t  =  4.600  X  2  =r   9,200  in.  Ib. 

Proposed  section:  3-in.   11. 5-lb.  Z. 


3.36; 


:.17;  SM   —   3.0:   r,  =    107;  — 


L 


107 
1.17 


91.5 


'.000  —   '0  —   =    9.615  lb.;  adding  20  per  cent  for  combined   stresses,   = 

11.540  lb.   per  sq.  in. 
21. am 
Direct  stres>  r=  =  6.420  11).  per  sq.  in. 


Rulgins:  stre5s  =^ 
Extreme   loading: 


Direct  stress  := 


3.36 

9,200 

3.0 

6.900 


=:   3.060  lb.  per  sq.  in 9,480  lb.  per  sq.  in. 


Bulging  stress  = 


.=  .750  X  2 


.  .  .iS.OOO  lb.  per  sq.  in. 

=  3.800  lb.  per  sq.  in 11,800  lb.  per  sq.  in. 


l'<rrtical  " cd"  and  "hi" 

Direct    load     20,120  lb.   (— ) 

Bulging  moment  6.500   X   2  =    13,000  in.  lb. 

Proposed   section    —    3-in.   8.5.1b.   7. 
Gross  area  =   2,4?:    SM   =   i.j 
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Direct  stress   = 


Deduct  .25  for  one  U-i"-  by   ft-i"-  ho'«.  ""  area  =   2.23 

20,1.?0 

!.23 

0,200 

Bulging  stress  =  

2.4 

Extreme   loading: 

25,150 
Direct  stress  =  =    11,260  lb.   per  sq.   in 


=   9,000  lb.   per  sq.   in. 
=  3,830  lb.  per  sq.  in 12,830  lb.  per  sq.  in. 


Bulging  stress  = 


2.23 
;.750  X  2 


=  4,790  lb.  per  sq.  in....    16,050  lb.  per  sq.  in. 


Diagonal  "de"  onrf  "ik" 

Direct  lOHd  =    ^''l%}}'-   ^V 

Bulging  moment   -   4,600   X   2  =    ".200  m.  lb. 

Proposed  sectii  n   =    3  in.  9.Sin.   Z. 

L          107 
A  =  2.S6;  r  =   1.16;  SM  -  2.6;  L  =  107;  —  =  =  92.2 

r  1.16 

16,000  70  —  =   9.550  lb.;   adding  20   per   cent   for  combined  stresses   — 

11,460  lb.   per  sq.  in. 
17.800 


Direct  stress  — 


Bulging  stress  =: 


2.86 
9,200 


2.6 


—   . .  .6,230  lb.  per  sq.  in. 
=  3,540  lb.  per  sq.  in. 


9,770  lb.  per  sq.  in. 


Extreme  loading: 


22,250 


Direct  stress  := 


Bulging  stress  = 


'.86 
5,750  X  : 


2.6 


7,790  lb.  per  sq.  in. 
=  4,420  lb.  per  sq.  in.  . 


12,210  lb.  per  sq.  in. 


Vertical  "ef"  Door  Post 

Direct  load  ^    

Bulging  moment  =:  4.600  X  3  ft.  7y4  in.  = 

Proposed   section    =:    4-in.,   8.2-in.   Z. 

Gross  area  =   2.41;   SM   =   3.1 

Deduct   .21   for   one    H-i"-  by    Vi-m.   hole;    net   area   =   2.20 


.16,600  1b.  (— ) 
.    16,680  in.  lb. 


Direct    stress    = 

Bulging  stress  = 
Extreme  loading 
Direct  stress  =  - 

Bulging  stress  = 


=  7,550  lb.  per  sq.  in. 

5.380  lb.  per  s<|.  in 1 2,930  lb.  per  sq.  in. 


16,600 

2,20 

16,6.S0 

3,1 

20,750 
2.20 
5,750  X  3.625 


Camel  Company's  sliding   dour  post 
Bulging  moment  =  5,750  X   Sft.  T/i.  — 


. .  9,430  lb.  per  sq.  in. 

=  6.7301b.  per  sq.  in..  .16,160  jb.  per  sq.  in. 
32.350  in.  lb. 


Minimum  section  modulus  for  steel 


32,350 
16,000 


2.02 


Vertical   "ig"-Doot    Post 

Direct  load   = 

Bulging  moment  =  4.600   X   4-ft._  6-in.  = 

Proposed  sectirn  =   4-in.  8.2-lb.  Z. 

Gross  area  =   2.41;   SM,   =   3.1 

Deduct   .21    for  one    \l-\n.  by    54-in.   hole,   net   area 

13.0S0 

Direct   stress   =   =     5,950  lb.  per  sq.  m. 

2  20 


13,080  lb.  (— ) 
.  .   20,700  in.  lb. 


.'.20 


Bulging  stress  ~ 
Extreme  loading: 
Direct  stress  =  - 


20,700 
3.1 


6,680  lb.  per  sq.  in 12.630  lb.  per  sq.  in. 


Extreme  loading: 

Direct    stress    = 

17,400 

2.4S 

Bulging  stress  = 

5,750  X  2 

2.4 


=    7,020   lb.    per    sq.    in. 
—  4.780  lb.  per  sq.  in 11 .800  lb.  per  sq.  in. 


Vertical   "hi" 

Direct    load    =: 

Bulging  moment  =  4,600  X   2  = 

Proposed   section    ■=    3-in.    8.5-Ib.   Z. 

Gross  area  =   2 A?.:   SM  =   2.4 

Deduct  .25  for  one   \l-m.  by  -f  in.  hole,  net  area 


16,600  1b.  (— ) 
. .   9,200  in.  lb. 


2.23 


Direct  stress 


16.600 

=    7.45C  lb.  per  s<i.  in. 

•>  2.i 


Bulging  stress 
Extreme   loading: 


Direct  stress 


Bulging  stress 


9.2C0 
2.4 

2^,750 
2.2 
5,750  X 


3.S3C'  lb.  per  sq.  in 11.280  lb.  per  sq.  in. 


2.4 


=   .  . .   9,300  lb.  per  sq.  in. 

—  4,790  lb.  per  sq.  in 14.090  lb.  per  sq.  in. 


Top  Chord 

Maxinnim    stress    = 17,800  lb.  (  +  ) 

Effective  area  at  dnor  =  4  in.  by  3  in.  by  -ft  in.  side  plate  angle  = 2.09 

4   in.  by   2!'S  jn.   by    -ft    in.   d«>r  angle   = 2.00 

4.09 
4,560  lb.  per  sq.  in. 


Stress 


17,300 
4.09 


24.200 


E.\tren!e  loading  stress  ^: 


5,<'20  !b.  per  sq.  in. 

17,800  lb.  (— ) 


4.09 
Bottom  Chord 

Maximum  chord  load  ^=   

Proposed   section    =    -'-in.    13.4-lb.    channel 

Gross   area    =    3.39 

Deduct  0.96  for  tv.-o  holes  in  flange'  and  three  in  web,  net  area   =   2.93 

17,800 

Stress  in  at  richt  cross  be-irer  = =    6,070  lb.  per  sq.  in. 

2.93 

I^oading  across  the  doorway: 

Chord  load  =   17.800Ib.  <— ) 

Uniformly  distributed  load=W=  11  ft..  3'/-  hi.X  2  ft.  2M  in.  X  400  =  9,890  !b. 

Load  concentrated  at  left  crossbearer  =:  W^  =  9  ft.  3H  in-   X  2  ft.  2!4  in.X 

400   =    8.170  lb. 


Maximum  m^-meiit 


CC, 


C   =  distance  frorr.  left  dnor  post  to  left  cross  bearer  = 
C,  ~  distance  from  right  door  post  to  left  cross  bearer 


3.64  ft. 
7.63  ft. 


1     =  door  panel  length  = 11.27  ft. 

9,890  \  3.64  X  7.63 
Maximum  moment   ^=   \ 


I  9,890  \  3.64  X  7. 

:  I  8.170  H I 

\  1     I         11.27 


387,120  in.  lb. 


Proposed  section: 
9-in.    13.4-lb.    diannel. 
9-in.    25.2-lb.  ship  channel: 


5M  =  1 0.5 ;  net  area  =    2.93 

SM  =:  19.4;  net  area  =  6.63—1.33  =  5.30 


Chord   stress   — 
Bending  stress  = 


17,800 
8.23 
387.120 
29.9 


29.9 
2,160  lb.    per  sq.    in. 


8.23 


=   12.930  lb.  per  sq.  in    15,090  lb.  per  sq.  in. 


Trucks 


Bulging  stress   = 


16,300 

2.20 
5.750  X  4.5 


3.1 


=    ....    7.420  lb.  per  sq.  in. 
=  8,350  lb.  i>er  sq.  in..  . 


15.750  lb.  per  sq.  in. 


Diagonal  "gh" 

Direct  load    =    13.600  1b.  (J-) 

Bulging  moment   :-    4,600    X    2   = 9,200  in.  lb. 

Proposed  section  —  3-in.  8.5-lb.  Z. 


.\ 


2.48:   r 


16,000—70  - 


Direct  stress  = 


Bulging    stiess    = 


The  cars  are  equipped  with  Bettendorf  trucks  with 
U-section  cast  steel  side  frames  and  integral  journal  bo.xes. 
Completely  equipped,  each  truck  weighs  7,128  lb.,  of  which 
the  side  frames  account  for  1,125  lb.  and  the  bolster  818  lb. 
The  details  of  the  weight  distribution  are  shown  in  a  table. 

Fig.  ??  is  a  sketch  of  the  side  frame  showing  the  loads  to 
which  it  is  subjected  and  the  properties  of  the  sections  of 
the  side  frame  members.  The  vertical  load  on  the  side  frame 
is  based  on  the  assumption  that  it  must  withstand  an  increase 
of  SO  per  cent  in  the  truck  load  distribution  over  the  normal 
axle  capacit)^  The  ma.ximum  transverse  load  is  assumed  to 
9,800  lb.  :adding  20  per  cent  for  combined  stresses  =  11.760  lb.     be  40  per  cent  of  the  nomial  vertical  load.    The  method  of 

external  moments  is  used  in  determining  the  stresses  caused 
13,600        _  5y  tiie  vertical  loading.    In  these  calculations  a  moment  arm 

-— -  =  =,4S0  lb.  per  sq.  m.  ^^^^^  ^^  ^^^  distance  from  the  journal  center  to  the  adjacent 

9,200  spring  seat  has  been  used  throughout.    This  is  longer  than 

— —  =  3,s30ib  persq.  in 9,310  lb.  per  sq.  in.     ^-^^^^  ^^^^  j^^  g^j^g  engineers,  who  assume  that  the  effective 


1.21;   SM   =   2.4:   L 


107 


107 
1.21 


88.4 


104 
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moment  arm  is  equal  to  the  horizontal  distance  from  the 
journal  center  to  the  axis  of  the  truck  column.  The  stresses 
detennined  by  the  longer  arm  are  about  18  per  cent  greater 
than  those  determined  by  the  other  method.  In  these  specifi- 
cations, however,  combined  stresses  are  permitted  to  exceed 


AcTu.ii.  WEiGirTS  OF  40-ToN  Truck  P.\rts 


4  5-in.  by  9in.  wedges. 
4  S-in.  by  9-in.  brasses. . 
2  Nests  of  tnick  springs 

4  Brake  choc  keys 

4  Brake  shoes 


Weieht 
Lbs. 
59.5 
80 
206 
4 
76.5 


2  Brake   beams    189.5 

2  Side  bearini;.'!    

2  Side  bearing  filler  blocks 

1  Tie  bar   

2  Brake  beam  safety  bars... 

2  Spring  caps    

2  Oak  spring  fillers 

2  Truck   levers    

1  Dead  lever  fulcrum  bracket 

1  Bottom  red   

4  Dust  guards    

4  Brake   beam  hangers    

4  Brake    beam    hanger    pins. 

6  M.  C.   B.  brake  pins 

4  Wheels    2.774 

2  Axles    ^'"t 

Waste    •  •  ,f 

24 


29.5 
19 
125 
31 
20 

9 
47.5 

5.5 
32 

3 
30 
15.5 

5.5 


Oil 


23 

4 


4  Asco  lids  and  pins 

Rivets  and  cotters 

1  Truck    bolster    ?l° 

2  Side  frames   '■'^^ 

2  Side  bearing  fillers '^° 


7,128 
2 


One    set    of    trucks 14,256 


the  usual  maximum  working  stress  by  20  per  cent,  so  that 
there  is  little  difference  in  the  final  result  so  far  as  the  size 
of  the  members  is  concerned.  The  stresses  on  the  various 
sections  are  determined  as  follows: 

UNiT   Stresses    in   40-Ton   Truck   Side   Frame 
Section  A- A 

Area   =   6.6;   Transverse   SM    =    10  54 
6,200  ,X  14.70 
Transverse  force  at  Rt  = 


21.2 

Transverse  force  at  Ri  =  6.200  —  4,300  =. 
4.300  X  25.58 

Transverse  stress   = =    

10.54 

23,250  X  30.2 

Vertical  stress  =  — 

21.2  X  6.6 

Total  combined   stress 

Section  B-B 

Area  =  12.37;  Transverse  SM  =  36.79 
Verticil  SM  =   10.85 
1,900  X  25.58 
Transverse  stress   = 


Vertical  stress  := 


Local   stres? 


36.79 
23,250  X  30.2 

21.2  X  12.37 
23,250  X  5.2 


4,300  lb. 

1,900  !b. 
10,400  lb.  per  sq.  in. 

5,000  lb.  per  sq.  in. 
15,400  lb.  per  sq.  in. 


1,320  1b.  per  sq.  in. 
2.680  lb.  per  sq.  in. 
5,570  lb.  per  sq.  in. 


2  X  10.85 
Total  combined  stress    9,570  lb.  per  sq.  in. 

Section  CC 

Area  =  12. .26;  Transverse  SM   =   15.44 
Vertical  SM   =    12.75 
1,900  X  25.58 
Transverse  stress   = 


Section  E-E 

.\rea  5.64;   Transverse  SM   =   8.06;   Sec.  6  deg.  45  min.   =   1.O07 

4,300  X  19 
Transverse  stress    — = 10,130  lb.  per  sq.  in. 


Vertical  stress  ^  ■ 


15  44 
23,250  X30.2 

21.2  X  12.26 
23,250  X  4.45 


3,150  lb.  per  sq.  in. 
2,930  lb.  per  sq.  in. 
4,050  lb.  per  sq.  in. 


Local  stress  — 

2  X  12.75 
Total  combined  stress 10,180  lb.  per  sq.  in. 

Section  D-D 

Area  r:  6.45;  Transverse  SM  =   7.72;  Tan.  6  deg.  45  minutes  —  0.118 

4,300  X  6.5 
Transverse  stress 


7.72 
23,250  X  30.2  X  0.118 


N'ertical    stress 


8.06 
23,250  X  30.2  X  1.007 


5,900  lb.  per  sq.  in. 


21.2  X  5.64 
Total  combined  stress   16,030  lb.  per  sq.  in 

Section  F-F 

Area  5.25  in.;  Transverse  SM  =  6.31;  Sec.  33  deg.  40  min.  =  1.2015 

1,900  X  16 
Transverse  stress  = 


Vertical  stress 


6.31 
23.250  X  30.2  X  1. 2015 


4,820  lb.  per  sq.  in. 
7,600  lb.  per  sq.  in. 


21.2  X  .525 
Total  combined  stress    12,420  lb.  per  sq.  in. 

In  sections  A-A  and  F-F  the  combined  stresses  are  in 
excess  of  the  allowable  unit  stress  for  cast  steel.  These 
sections  are  considered  satisfactory,  however,  because  the 
unit  stresses  caused  by  the  vertical  loading  are  low  in  section 


3.620  lb.  per  sq.  in. 


/?2  'AJOOLb. 


,Resu/tunfof  Transverse  Load'  &ZffQlb. 


X 

*i^4 


tit 

i 


..y..,q,.., ^--i- 

:^,.,,,|;r,,.<vj  K 

'''S  secTfouA-A 
Ama-e-e""  nirY-Y:--ii.Z7 

Neutral Atis "x'-O.aS"    SH(Y-Y)-lo.st 


Area^l^Zl'r' 

ii.'i.9a"  r" 


-3"- 


'-H<  ; 


k-6' 


55 


M!(r-x)-!o.ai  . 

SMOr-Xl -10.85        SECTION  B-B 


X. S 


MI(.!i)i)-i9.iS  k---^-^'^--->j  Mi(y-rt  =  uT7 

SMCr-xl-IS7S-         SECTIONC-C     &H(Y-r>' IS.1A 


-^± 


Area  =  S.^^'' 


\<-/^  SECTION  E'E 


M1(YY)  =  Z4J7 
SM(Y-Y)'  a.o& 


MrCY-Y)'/fO.J3 

SM(y-y)  =  s^.79 


'^'^fc 


Bl 


^W¥%A 


'i.1S°" 
•0.66" 


niCY-YI-Z/.ZS 
SM(Y-Yf  7  7£ 


SECTION  F-F 
Area --SIS'"  m<Y-YI-Z20a 

SM(Y-Yj=  e.3/ 


Vertical  stress  = 

21.2  X  6.45 
Total  combined   stress 4,220  lb.  per  sq.  in. 


Fig.  7 

A-.\  and  the  components  are  both  low  in  section  F-F.  In  the 
case  of  section  D-D  of  the  truck  column,  the  combined  stress 
is  much  below  the  allowable  maximum.  Here,  however,  the 
fact  that  the  web  member  is  subjected  to  wear,  is  the  con- 
trolling factor  in  fixing  a  minimum  thickness  of  ]/&  in. 

Bolster 

The  bolster  is  bf  box  section,  a  general  outline  of  which 
is  shown  in  Fig.  ^8.  The  stresses  are  checked  at  sections 
through  the  center,  through  the  side  bearing,  at  intermediate 
points  llj^  in.  and  20 J4  in.  from  the  center  and  at  a  point 
7  in.  outside  the  side  bearing.  The  loading  conditions  as- 
sumed and  the  stress  calculations  are  shown  herewith: 

Total   weight  (A.   R.  A.  maximum)   at  rail '??'?9?Ju" 

Less   two   trucks H^OOO  lb. 

113,000  lb. 
1,6401b. 


600  lb.  per  sq.  in.        Weight  of  two  truck  bolsters. 


119.640  lb. 
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Load  per  each  bolster  119,640  X   'A  =   59,S20 

Add  for  oscillation  20  iier  cent 11,964 

7I.7S4  say     72.000  lb. 
Extre'ne  loading  =    entire  load  on  one  side  bearing 

Horizontal  load  0.4    X  72,000  = 28,800  lb. 

Center  of  gravity  cf  load  and  car  body  for  automobile  cars,  from 

top   of   rail «  ft-'?  !"• 

Distance   from   rail  to   resultant  of  horizontal   force 21i-iin. 

Distance  from  center  line  of  horizontal  force  to  center  of  gravity 

for  car  body  ami  lead  =  6  ft.  10  in.  —  1  ft.  9<,i  in.  =: 5  ft.^  in. 

28,800 
Minimum  distance  from  center  to  side  bearings X5  ft.  "i  in.  =  2ft.  H  in 


Load    on    Side    Bciring: 
610,000 

Tecsile  stress  = 1  =  .. 

104.7 

610,000 
Cotnpressioc  stress  = 


92.1 


Load  on  Center  Plate; 

9.'i4,00'j 
Tensile  s;ress  = 


Section  at  Center 

Section  Modulus,  Tension   =   119.00 

Section  lilnduliis,  Compression  —   161.00 


104.7 

954,000 
Comprcssiun  stress   =  — 


72,000 

92.1 

Section   2OV2    in.   from   Cento-  to  Bolster 
SM  Tension  =  79.9 
SM  Compression  r=  72.4 

<t  of  OraYtfy  for  Car  Body  ^Aufomobile)  and  full  Whea^  Lead      Load  on  Side  Bearing: 


<—-\-i(>'i-—^-MA  '  ^ 


^ 


-241- 


--^•4"- 
Fig.    8 


Top  of  Rail 


Tensile  stress 


72.000  X  3S 


2  X  119 

72,000  X  38 

Compression  stress  — =   . . . 

2  yl61 

Section   ll'A    in.   from   Center  of  Bolster 
SM   Tension    =    104.7 
SM    Compression    —    92.1 
Extreme  loading: 
72,000  X  63 

R,  = =    59,700    Ih. 

76 
Rs  :=  72,000  —  59,700  =   12,300  lb. 
B  M  =  49.5    X   12.300  =  610.000  in.  lb. 
Load  concentrated  at  center: 
BM   =   36,000    X    26.5    =   934,000  in.  lb. 


11,500  1b.  per  sq.  in. 
8.500  *,b.  per  sq.  in. 


Tensile  stress 


12,300  X  5.«  5 


79.9 
12,300  X  58.5 


Compression  stress 

72.4 

Load  on  Center  Plate: 

36,000  X  17. 5 
Tensile  stress  = 


79.9 
36,000  X  17.5 


Compressitn  stress  =: 

72.4 

Section  at  Side  Bearing 
SM   Tension   =r   65.1 
SM   Compression    =    78.9 
Load  on  side  bearing : 

59,700  X  13 
Tensile  stress  = 


55.1 
59.700  X  13 


Compression  stress  = 

/; 
Load  en  Center  Bearing: 

36,000  X 
Tensile   stress   = 


Compression  stress 


65.1 
36.000  X  13 

78.9 


Section  32  in.  from  Center  of  Bolster 

SM  Tension  =  50.9 

SM    Compression    =    50.9 

Load  on  Side  Bearing: 

59,700  X  6 
Tensile  stress  : 


Comoression  stress 


50.9 

59,700  X  6 


30.9 


Load  on   Center  Plate: 

36,000  X  6 
Tensile  stress  = 


50.9 
36,000  X  6 

Compression  stress  = 

50.9 


5.820  lb.  per  sq.  in. 
6,620  lb.  per  sq.  in. 

9,100  lb.  per  sq.  in. 
10.350  lb.  \KT  s(i.  in. 


9,020  lb.  |icr  sq.  in. 
9,940  lb.  per  sq.  in. 

7,890  lb.  per  sq.  in. 
8,710  lb.  per  sq.  in. 

11,800  lb.  per  sq.  in. 
.   9,850  lb.  per  sq.  in. 


7,190  lb.  per  sq.  in. 
5.930  lb.  per  sq.  in. 


7,040  lb.  per  sq.  in. 
7,040  lb.  per  sq.  in. 

4,240  lb.  per  sq.  in. 
4.240  lb.  per  sq.  in. 


As  the  extreme  conditions,  with  the  entire  load  on  one  side 
bearing,  probably  will  never  occur  unless  the  car  is  turned 
over,  these  sections  are  considered  satisfactory. 


The   Past  and    Present  In  Coal   Cars  on  the   Reading 


Successful  Lubrication  of  Journal  Boxes 

Close  Attention   to    Minor  Defects    Makes   Delays;    Does    It   in   Fact 
Reduce  or  Increase  Hot  Boxes? 


By    W.    J.    O'Connor 


THE  preparation  of  boxes,  journals  and  bearings  should 
be  handled  as  follows :  All  boxes  should  be  thoroughly 
cleaned.  Where  new  boxes  are  applied,  great  care 
should  be  exercised  in  seeing  that  all  scale  and  sand  are 
removed;  this  is  easily  accomplished  by  using  compressed 
air.  Close  fitting  dust  guards  should  be  applied  in  all  cases 
when  renewing  wheels. 

The  preparation  of  journals  for  service  is  of  the  utmost 
importance.  Where  journals  are  finished  on  a  lathe,  the 
finishing  cut  should  not  exceed  1/16  in.  in  width.  Where  it 
is  wider  than  this  the  cutting  edge  is  so  heavy  that  the  roller 
will  not  produce  a  smooth  finish.  Furthermore,  anything 
more  than  the  ordinary  friction  heat  on  such  journals  auto- 
matically brings  out  these  edges,  and  the  result  is  a  cut 
journal.  With  the  finest  cut  possible,  and  the  roller  properly 
adjusted  on  the  holder,  this  condition  is  practically  elimi- 
nated. The  roller  should  be  oval-shaped  so  that  the  edges 
do  not  come  in  contact  with  the  journal.  It  should  also  be 
placed  on  the  holder  in  such  a  position  that  it  burnishes 
slightly  below  the.  center  of  the  journal.  The  trueing  of 
journals  by  grinding  is  best  done  with  a  medium  grade  of 
wheel;  the  polishing  is  also  best  done  with  a  medium  grade 
of  emery  cloth. 

The  finishing  of  collars  and  fillets,  no  matter  how  the 
journal  has  been  trued  up,  always  produces  more  or  less 
cutting  edges  on  each  end.  The  finishing  of  these  parts 
is  best  accomplished  by  using  a  l^^-in.  by  16-in.  flat  mill 
file,  after  which  they  are  polished  with  a  medium  grade  of 
emery  cloth. 

Experience  tells  us  that,  as  a  general  rule,  journal  bearings 
do  not  fit  properly  on  the  journals  when  received  from  the 
manufacturer.  In  other  words,  the  bearings  have  high  spots, 
apparently  caused  by  shrinkage  in  the  lining  metal.  The 
unevenness  of  the  lining  in  the  bearing  averages  about  1/32 
in.  It  is  our  practice  to  use  a  power-boring  machine  to  fit 
these  bearings  to  the  journals,  and  so  far  the  results  we  have 
received  are  more  than  gratifying. 

When  applying  a  brass  to  the  journals,  the  surface  of  the 
bearing  should  be  given  a  coating  of  oil.  Never  wipe  the 
face  of  the  brass  or  journal  with  oily  waste.  When  trucks 
are  assembled  or  removed  for  repairs,  suitable  lubrication 
must  be  applied  to  center  plate  and  friction  side  bearings. 

The  journal  bearing  wedges,  in  my  opinion,  is  the  most 
important  feature  of  the  contained  parts  of  journal  boxes. 
A  check  was  recently  made  of  some  100  or  more  new  journal 
bearings  applied  within  a  given  period:  60  were  renewed 
on  account  of  cracked  linings  caused  by  the  journal  bearing 
wedge;  28  bearings  were  renewed  because  the  wedge  either 
of  the  hollow-back  or  solid-back  type  was  worn  flat. 

We  have  had  failures  on  fast  trains  where  it  was  found 
that  there  was  practically  no  crown  on  top  of  the  wedge.  The 
wedges  had  been  continued  in  ser\'ice  until  they  were  worn 
flat.  It  is,  therefore,  safe  to  assume  that  had  these  bearings 
had  proper  wedges,  the  failures  might  have  been  avpided. 

My  purpose  in  illustrating  these  cases  is  to  call  attention 
to  the  desirability  of  giving  as  much  attention  to  the  condi- 

•  This  paper  was  read  and  discussed  at  the  convention  of  the  Chief 
Interchange  Car  Inspectors*  and  Car  Foremen's  Association  of  America, 
held  at  the  Hotel    Sherman,   Chicago.   November  9   and    10,    1922. 


tion  of  the  wedge  as  we  do  to  the  condition  of  the  journal 
bearing  when  a  change  of  brass  is  necessary.  It  has  been 
our  experience  that  the  drop  forged  steel  solid  back  wedge 
is   the  most   serviceable. 

Some  of  the  causes  of  journal  failures  are  as  follows: 

1. — Flat  top  wedges  will  take  a  permanent  set  on  journal 
bearing,  stopping  the  proper  motion  of  the  brass.  Result: 
A  cut  journal  in  25  miles. 

2. — Lumps  of  babbitt  metal  on  the  back  or  sides  of  the 
brass  prevent  the  wedge  from  having  a  correct  fit  on  the 
journal  bearing.     Result:    A  hot  box  in  SO  miles. 

3. — Lining  of  journal  bearing  nicked  and  edges  torn.  Will 
pick  up  a  waste  grab.    Result:  A  hot  box  in  10  miles. 

4. — On  heav}'  passenger  cars  equipped  with  a  single 
brake,  the  extension  on  the  side  of  the  brass  becomes  worn 
and  crushed  after  six  mondis'  service.  This  distorts  the 
lining,  causing  it  to  be  drawn  out  over  the  sides  of  the  brass. 

5. — Back  end  rolls  too  long.  Result:  The  end  of  the 
roll  catches  under  the  bearing  and  starts  a  hot  box. 

6. — Boxes  overpacked:  the  waste  becomes  glazed  and  will 
not  lubricate. 

7. — Journal  box  covers  missing. 

All  large  repair  points  and  shops  should  have  a  special 
truck  gang  for  the  purpose  of  changing  journal  bearings, 
wheels,  journal  boxes  and  truck  sides.  Such  men  should  be 
trained  to  see  the  importance  of  having  the  separate  parts 
thoroughly  cleaned  and  properly  fitted  when  assembling.  It 
has  been  found  to  be  a  radier  difficult  matter  to  train  all 
repairmen  to  handle  this  kind  of  work  as  it  should  be  done 
when  they  have  other  parts  of  the  car  to  repair. 

We  should  try,  in  all  ways  possible,  to  specialize  on  this 
class  of  work  and  endeavor  to  attract  the  oldest,  most  ex- 
perienced and  careful  mechanics  to  follow  it  out.  It  is  found 
at  the  present  time,  at  the  majority  of  shops  and  repair  tracks 
that  the  changing  of  wheels  is  not  the  most  desirable  job. 

The  discontinuance  of  compensation  for  periodical  repack- 
ing of  journal  boxes  on  foreign  cars  must  have  been  for 
good  reason,  but  I  feel  it  should  have  remained  one  of  the 
requirements  of  the  rules,  as  much  so  as  the  periodical  clean- 
ing of  air  brakes. 

\Miile  standard  instructions  for  inspection  of  journal  boxes 
in  interchange  on  all  railroads  more  or  less  bring  out  the 
method  of  handling  a  box  when  there  is  evidence  of  previous 
heating,  still  it  is  to  be  regretted  that  so  many  railroads  find 
it  necessary  to  disturb  the  packing,  anticipating  that  there 
may  be  trouble.  Over-zealousness  is  more  detrimental  to 
the  service  than  beneficial.  No  box  should  be  disturbed 
when  the  packing  is  in  good  condition,  where  there  is  no 
sign  of  recent  heating  either  on  the  wheel  plate  or  the  face 
of  the  collar  of  the  journal.  This  practice  has  been  adopted 
as  good  railroading  for  a  number  of  years,  and  we  feel  it  is 
still  good  enough  to  be  continued. 

We  maintain  equipment  largely  at  the  expense  of  the 
owner  on  all  necessary  repairs  at  the  present  time,  and  there 
is  no  valid  reason  why  the  upkeep  of  the  journal  box  pack- 
ing and  contained  parts  should  not  be  in  the  same  category. 
This  is  a  most  vital  item  for  expediting  the  movement  of 
freight.  We  all  feel  that  our  present  means  of  lubrication 
will  continue  with  us  for  some  vears  to  come.    Such  being 
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the  case,  let  us  all  work  together  to  bring  it  to  the  very  high- 
est standard. 

Discussion 

G.  Lynch  (Cleveland,  Ohio):  The  writer  of  the  paper 
speaks  a  great  deal  about  the  worn  condition,  of  the  wedge  in 
the  box.  Now,  if  the  wedge  is  worn,  the  roof  of  the  box 
should  be  also.    What  does  Mr.  O'Connor  do  with  the  bo.x? 

Mr.  O'Connor:  I  iind  where  this  worn  condition  exists 
invariably  you  find  the  hollow  back  t\'pe  of  wedge.  That  is 
■why  I  lay  such  stress  on  the  drop  forgo  wedge.  Where  a 
box  is  worn  badly,  it  is  removed,  but  this  is  not  frequently. 
The  drop  forged  solid  back  type  will  take  care  of  a  poor 
journal  box  sufficiently. 

T.  S.  Cheadle  (Richmond.  Va.)  :  There  is  one  thing  the 
paper  did  not  bring  out,  and  that  is  the  question  of  the  loose 
linings.  A  lining  sometime.^  is  loose  because  it  does  not  stick 
as  it  should.  One  of  the  manufacturers  with  whose  brasses 
we  had  a  good  deal  of  trouble  told  us  if  we  would  test  the 
brass  by  ringing,  it  would  show  whether  the  lining  was  loose. 
We  have  followed  that  practice,  not  only  on  new  brasses, 
but  on  the  relined  brasses.  We  do  not  have  as  many  hot 
boxes  where  new  brasses  are  applied  as  we  had  formerly. 

Mr.  O'Connor:  It  must  be  understood  that  the  tinning 
will  melt  at  a  lesser  degree  than  the  lining.  Where  the  tin- 
ning is  not  properly  applied  or  the  mixture  is  not  correct. 
vou  will  have  loose  linings. 

C.  J.  Wymer  (C.  &  E.  I.):  One  cause  of  hot  boxes  is 
lack  of  the  use  of  the  packing  iron.  We  have  men  out  in 
the  yard  to  go  over  the  boxes,  but  in  practice  they  merely 
lift  the  lid  and  snap  it  dow-n.  The  proper  use  of  the  packing 
iron  in  the  train  yards,  getting  the  packing  properly  adjusted 
in  the  journal  will  eliminate  a  lot  of  hot  boxes. 

During  the  recent  trouble,  we  were  bothered  with  hot 
boxes  on  passenger  trains,  and  we  took  some  men.  who  had 
no  experience  in  The  packing  of  boxes,  and  showed  them  how 
to  take  care  of  them.  The  result  was  that  we  scarcely  had  a 
hot  box  on  passenger  trains  w'hile  these  men  were  looking 
after  them. 

G.  P.  Zachritz  (M.  St.  P.  &  S.  S.  M.)  :  We  are  told  that 
our  journals  must  be  right,  our  brasses  must  be  right,  our 
boxes  must  be  right,  and  all  conditions  must  be  right.  On 
a  road  in  the  northwest  all  these  things  were  right  and  yet 
there  was  at  one  time  a  lot  of  hot  boxes.  ^len  were  sent  out 
to  ride  passenger  trains  and  it  seemed  impossible  to  locate 
the  trouble.  But  when  it  was  finally  located,  they  found 
they  were  using  a  waste  that  threw  off  fine  particles  of  lint. 
One  of  these  men  who  was  chasing  hot  boxes,  opened  a  box 
and  he  found  the  sides  of  the  box  entirely  lined  with  lint 
that  was  thrown  off  from  the  waste,  and  when  the  box  was 
jacked  up  and  the  brass  removed,  it  was  found  that  this 
lint  had  worked  between  the  journal  and  the  journal  bearing 
and  had  embedded  itself  in  the  babbitt.  If  any  of  you  are 
bothered  with  an  epidemic  of  hot  boxes,  in  addition  to  the 
things  mentioned  in  the  paper  there  is  one  thing  I  would 
advise  you  to  look  after,  and  that  is  the  waste. 

Mr.  O'Connor:  We  have  found  the  best  character  of  waste 
to  use  is  a  mixture  of  40  per  cent  wcmdI  and  60  per  cent 
cotton,  to  get  away  from  that  lint.  It  is  produced  by  the 
collar  of  the  journal  and  more  so  by  packing  the  boxes  by 
the  M.  C.  B.  m.ethod. 

There  is  a  difference  of  opinion  as  to  the  value  of  the 
plug  in  the  front  of  the  box.  Packing  is  best  done  by  feed- 
ing the  waste  in,  so  that  it  will  be  in  one  piece,  applied 
■underneath  the  journal,  which  prevents  the  rising  of  the 
packing.  We  had  the  same  condition  that  Mr.  Zachritz 
Tnentioned  in  1916. 

Mr.  Zachritz:  The  packing  in  this  case  was  wool  in  long 
strands. 

T.  J.  O'Donnell  (Buffalo.  X.  Y.) :  There  is  one  point  I 
would   like   to  ask  the  chief  interchange  inspectors  if  they 


agree  on.  If  a  train  of  meat  comes  into  a  yard,  after  it  has 
run  540  miles,  is  it  good  railroading  to  lift  every  lid  and 
test  the  metal  to  see  if  you  should  condemn  the  car  to  the 
repair  track,  to  avoid  the  possibility  of  a  "call  down"  from 
our  operating  officers  if  some  of  those  journals  give  trouble 
on  the  next  division  ? 

The  superintendents,  of  course,  are  very  zealous  to  keep 
their  hot  boxes  down  to  the  lowest  pwint,  but  we  have  had 
a  lot  of  trouble  w-ith  cars  being  set  out  and  I  contend  it 
is  not  the  best  method  to  look  for  trouble  unless  it  has 
approached  you. 

Now,  you  know  what  it  means  to  tell  your  inspectors  to 
try  those  journals  and  overcome  complaints  of  heating.  In- 
stead of  leaving  the  box  alone,  they  will  hook  every  box, 
and  possibly  you  will  have  five  or  six  cars  of  high  class 
freight  set  out  where  the  repair  foreman  will  lift  the  brass, 
test  it  and  let  it  go.  But  you  have  laid  the  foundation  for 
a  claim  when  you  delay  a  car  of  meat  from  one  fast  train 
to  another,  usually  from  8  to  24  hours. 

I  am  supposed  to  approve  of  the  expense  for  cut  journals; 
and  the  incidental  wheel  work  has  gone  up  almost  ISO  p>er 
cent  in  the  last  two  years.  The  reason  is  this:  When  you 
charge  the  delivering  line  for  a  cut  journal  and  you  have  a 
lot  of  work,  invariably  you  have  no  second  hand  wheels. 
The  car  owner  gets  the  benefit  of  a  new  pair  of  wheels  at 
the  expense  of  the  delivering  line.  The  result  is,  instead  of 
a  $S  or  $10  charge,  you  have  probably  a  $21  charge.  You 
are  doing  a  lot  of  harm,  directly,  in  good  weather  when  the 
train  and  the  boxes  are  running  well  and  your  trucks  are 
square,  in  trying  to  discover  defects  that  really  would  take 
care  of  themselves  if  you  keep  the  hook  away  from  the 
journal. 

J.  J.  Gainey  (Southern) :  I  agree  with  Mr.  O'Donnell 
that  there  is  no  use  of  looking  for  trouble.  During  the  strike 
I  think  we  had  in  the  neighborhood  of  nine  hot  boxes  in  83 
days.  Some  of  those  journals  had  cuts  in  them,  and  they 
were  on  our  fast  passenger  trains.  Brasses  were  applied  to 
them  and  they  were  properly  packed,  and  those  wheels  have 
been  running  60  days  and  not  giving  any  trouble. 

I  believe  if  in  all  terminals,  on  starting  out  trains,  they 
are  properly  taken  care  of  with  the  paddle,  as  instructed  by 
the  Galena  Signal  Oil  Company  you  can  prevent  90  per 
cent  of  your  hot  boxes. 

Mr.  Cheadle:  We  handle  on.  our  line  a  great  deal  of  fruit. 
It  comes  to  us  on  a  schedule  of  30  miles  an  hour  and  we  de- 
liver it  on  a  schedule  that  averages  40  miles  an  hour.  I 
decided  to  stop  us-ing  the  packing  hook.  I  took  one  side  of 
the  train,  and  I  told  the  man  on  that  side  to  stir  up  the  pack- 
ing in  every  box,  according  to  the  Galena  recommendations. 
On  the  other  side,  I  did  not  lift  a  lid.  Ninety-nine  per  cent 
of  the  hot  boxes  were  on  the  side  where  we  stirred  the  pack- 
ing up. 

Mr.  Gaine}' :  You  did  not  have  an  experienced  man  to 
handle  it  as  it  should  have  been  handled. 

E.  H.  Mattingley  (B.  &  O.  C.  T.):  I  was  very  much 
pleased  with  the  items  which  Mr.  O'Connor  enumerated  as 
to  the  causes  of  hot  boxes  and  the  special  treatment  that 
•  should  be  given  the  various  parts  of  the  box  and  its  contained 
parts  in  the  application  of  wheels.  We  do  not  give  the 
wedge  the  attention  it  deserves,  we  look  at  the  journal  bear- 
ing and  if  it  is  at  all  defective  w-e  will  renew  it;  but  we  will 
put  the  wedge  back  in  a  defective  condition  on  a  new-  bear- 
ing and  expect  it  to  function  properly. 

While  there  is  a  great  deal  of  contradiction  regarding  the 
subject,  I  believe  that  the  tight  journal  box  used  today  is 
absolutely  wrong.  Oil  has  a  flash  point,  and  when  your  heat 
reaches  that  flash  point  you  have  a  blaze. 

Now,  if  you  start  a  car  out  of  the  terminal,  properly 
packed,  new  journal  bearing,  new  journal,  new  journal  box, 
new  pedestal,  possibly  a  passenger  car,  you  are  going  to 
have  a  certain  amount  of  friction  until  the  bearing  becomes 
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properly  fitted  to  the  journal.  \Mth  that  friction,  you 
naturally  have  heat.  Where  you  have  excessive  heat  above 
the  normal  running  temperature,  you  are  bound  to  consume 
oil,  which  will  go  off  in  a  blue  gas  that  will  not  lubricate. 
Now,  unless  you  have  something  to  compel  that  temperature, 
to  stay  below  the  flash  point,  you  are  going  to  have  a  hot  box. 
The  air  cooling  process  is  the  best  known  today.  I  feel  we 
are  closing  our  boxes  up  too  tightly  to  properly  take  care 
of  the  gas  in  them,  which  will  ignite  at  the  flash  point. 

Has  anyone  had  any  trouble  with  hot  boxes,  with  the 
journal  box  lids  missing? 

VV.  G.  Wallace  (American  Steel  Foundries)  :  An  en- 
gineer running  a  very  fast  train  on  the  New  York  Central 
Lines,  recently  came  up  to  me  with  a  proposition  of  an  air- 
cooled  box,  just  exactly  what  Mr.  Mattingley  has  spoken  of. 
He  stated  that  where  he  had  trailers  that  were  beginning  to 
get  hot,  if  he  raised  the  cover  and  put  a  chip  between  the 
cover  and  the  box  and  let  in  the  air  the  box  gave  him  no 
further  trouble.  He  also  stated  that  there  was  a  certain 
amount  of  soapy  material  formed  in  the  box. 

Mr.  O'Connor:  In  1917,  we  made  an  exhaustive  test 
with  a  baggage  car,  having  Syi-in.  by  10-in.  journals  and  a 
light  weight  of  57  tons.  We  loaded  22  tons  of  axles  directly 
over  the  body  bolster.  We  had  that  car  in  a  train  that  was 
scheduled  to  make  a  mile  a  minute  between  stations.  We  had 
a  pyrometer  to  give  us  the  temperature  of  each  journal  bear- 
ing under  the  car.  We  found  that  the  normal  temperature 
of  a  journal  bearing  is  from  130  deg.  F.  to  160  deg.  F. 
They  will  run  successfully  at  190  deg.  F.  We  found  that 
with  the  box  lids  closed  we  would  run  40  deg.  less  tempera- 
ture than  with  the  box  lid  open.  Now,  because  this  high 
temperature  is  exposed  to  a  low  atmospheric  temperature  in 
the  winter,  the  moment  the  train  stops  you  do  not  find  gas, 
where  on  the  other  hand,  in  a  box  where  the  lid  is  closed, 
this  vaf)or  puffs  out.  But  that  is  a  normal  running  condition. 
The  great  trouble  is  that  many  car  inspectors  do  not  know 
what  the  normal  running  temperature  is.  There  isn't  any- 
thing in  the  matter  of  the  absence  of  journal  box  lids.  You 
do  not  see  the  temperature,  but  it  is  there. 

Mr.  Mattingley:  In  your  experience,  how  many  journal 
boxes  have  you  noticed  blazing  where  the  lid  was  missing? 

Mr.  O'Connor:    I  never  saw  very  many. 

Mr.  Overton  (Southern):  Mr.  Chairman,  about  1900  or 
1901,  I  was  general  car  foreman  at  a  point  where  one  division 
was  in  a  sand  country  and  the  other  in  a  clay  country,  and 
this  hot  box  question  was  disturbing  us  a  great  deal.  I  found 
the  trucks  were  out  of  line,  and  we  lined  up  the  pedestals 
of  all  these  cars.  The  next  thing,  we  tested  the  running  of 
the  dope,  to  see  how  long  the  specifications  as  outlined  by 
the  Galena  Oil  Company  would  run  in  a  clay  country  and 
how  long  in  a  sand  country.  Now,  the  cars  in  the  sand  coun- 
try would  operate  about  800  miles  less  on  one  packing  of  the 
box  before  we  had  to  disturb  the  packing. 

Oil  will  last  just  so  long  in  the  waste,  and  when  the  foreign 
matter  begins  to  accumulate  in  that  waste  and  oil,  then  vou 


are  going  to  have  a  hot  box,  and  when  you  remove  the  me- 
chanical defects  and  lubricate  the  box  regularly  at  certain 
periods,  that  will  stop  hot  boxes. 

Secretar}-  Elliott:  One  railroad  in  East  St.  Louis  was 
at  one  time  making  a  practice  of  hooking  journals,  and  some 
of  the  roads  were  kicking  about  it,  because  they  were  being 
carded  for  it.  We  found  they  were  taking  out  journals  that 
were  not  giving  any  temperature.  Finally,  they  were  told 
that  if  they  wanted  to  take  them  out  they  would  have  to  pay 
for  them.  That  was  one  of  the  large  railroads.  I  thought  it 
was  a  very  poor  practice,  and  I  agree  with  Mr.  O'Connor 
that  it  is  poor  practice. 

Mr.  Bamaby:  We  have  trouble  on  account  of  stock  cars 
being  loaded  with  sand.  On  a  dry  day,  that  sand  drifts  out 
and  gets  in  the  boxes;  four  or  five  cars  behind  the  stock  cars 
we  have  hot  boxes.  That  is  a  practice  that  ought  to  be  dis- 
continued. 

Secretary  Elliott:  They  used  to  have  a  practice,  at  the 
East  St.  Louis  National  Stockyards,  of  bedding  with  sand, 
but  they  now  use  cinders. 

James  Reed  (N.  Y.  C.)  :  I  have  been  very  closely  associ- 
ated with  Mr.  O'Connor  for  a  number  of  years,  and  I  know 
that  he  has  made  a  ver\'  careful  study  of  this  lubrication  of 
hot  boxes  proposition,  and  he  knows  what  he  is  talking  about. 

The  idea  of  ventilating  oil  boxes  is  old ;  a  number  of  years 
ago,  it  was  tried  out  by  a  number  of  prominent  railroads.  I 
can  remember  on  a  certain  railroad  when  the  locomotive  en- 
gineers would  lift  up  the  tender  journal  bo.x  lid  and  place  a 
piece  of  wood  or  a  stick  or  something  to  hold  it  up,  with 
the  result  that  they  gathered  all  kinds  of  foreign  matter — 
snow  and  ice  or  dust  and  sand.  A  number  of  hot  boxes  were 
the  result  of  that  experiment.     The  box  lid  should  be  tight. 

In  taking  care  of  boxes  in  interchange,  as  Mr.  O'Don- 
nell  has  stated,  in  the  yards  on  fast  freight  where  we 
receive  cars  in  interchange  that  are  apparently  all  right, 
we  should  leave  well  enough  alone.  If  we  go  to  extremes 
and  issue  instructions  to  our  inspectors  to  look  for  these 
defects,  we  will  find  90  per  cent  of  the  defects  in  freight 
equipment  that  is  running  all  right.  With  too  much  atten- 
tion, too  careful  inspection,  30U  are  creating  trouble. 

Mr.  O'Connor  and  I,  not  very  long  ago,  went  over  a  very 
important  terminal  in  Chicago.  We  looked  into  the  method 
of  handling  fast  freight  cars  in  interchange,  and  with  a  few 
instructions  given  by  Mr.  O'Connor,  we  got  wonderful  re- 
sults. But  we  did  not  jack  up  every  car  or  remove  every 
brass  to  see  if  the  lining  was  all  right;  we  simply  let  those 
that  were  running  all  right  alone,  and  those  we  thought  were 
in  trouble,  we  gave  them  attention,  mostly  by  the  packing 
iron,  not  by  a  whole  lot  of  unnecessary  oil.  After  the  atten- 
tion that  we  gave  those  boxes,  we  marked  them  to  see  whether 
they  were  going  to  their  destination.  We  found  that  these 
cars,  that  the  average  inspector  would  mark  for  a  defect,  went 
to  New  York  or  Boston  and  returned  with  the  same  marks. 
So  I  believe  we  can  overdo  the  inspection  by  following  our 
instructions  too  closely. 
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A  Discussion  of  the  Methods  Used  in  Designing 
the  C.  M.  &  St.  P.  Gondola 


By  Wendel  J.  Meyer 


THE  method  used  in  designing  the  CM.  &  St.P.  gondola 
cars  as  described  in  the  November  issue  of  the  Kail- 
way  Mechanical  Engineer,  is  surely  a  step  in  the 
right  direction  away  from  "rule  of  thumb"  methods  of  car 
design.  Believing  that  the  value  of  this  interesting  treatise 
may  be  enhanced  by  discussion,  the  writer  submits  the  fol- 
lowing comments  on  the  analyses  used  by  the  author. 

Center  Sills 

The  center  sill  was  assumed  as  a  beam  supported  at  the 
bolsters,  carr}-ing  a  load  of  59,000  lb.  uniformly  distributed 
over  its  entire  length  and  resisting  an  end  load  of  250,000 
lb.  applied  at  each  end  along  the  center  line  of  the  draft 
gear.  Too  much  importance  should  not  be  attached  to  such 
assumptions  and  their  resulting  stresses. 

The  draft  gear  tests  conducted  bv  the  United  States  Rail- 


Fig.  1 

road  Administration  showed  ""that  the  force  developed  be- 
tween cars  is  due  to  the  inertia  of  the  cars  and  when  the 
slack  is  not  bunched,  is  the  same  whether  the  struck  car  be 
standing  alone  or  whether  it  be  at  the  head  of  a  draft  of 
cars"  (see  page  130,  "Draft  Gear  Tests  of  the  U.  S.  Rail- 
road Administration").  Therefore,  the  assumption  that  the 
center  sills  are  loaded  at  each  end  simultaneously,  is  incor- 
rect: the  force  probably  is  dissipated  as  it  is  transmitted 
through  the  sills,  each  cross  member  taking  part  in  trans- 
ferring the  impact  load  to  the  superstructure  and  lading. 
The  buffing  stresses  are  maximum  at  the  point  of  impact  of 
the  struck  end  and  may  be  any  value  down  to  zero  at  the 
opposite  end. 

The  following  method  of  approaching  the  actual  stresses 
in  a  center  sill  of  the  type  under  discussion  might  be  better, 
although  the  amount  of  load  carried  by  the  sills  and  the 
intensity  of  the  buffing  load  are  elements  open  for  furtlier 
discussion. 

Fig.  1  shows  the  center  sills  supported  at  the  bolsters, 
loaded  with  59,600  lb.  uniformly  distributed.  The  end  load 
of  250,000  lb.  is  assumed  to  be  applied  along  the  center  line 
of  the  draft  gear  to  the  sills  at  the  bolster  of  the  struck  end 
and  is  dissipated  by  the  cross  members,  to  zero  at  the  opposite 
end.  These  are  the  same  loads  which  were  used  by  the 
author.  Due  to  the  rigidity  of  the  end  and  side  constructions, 
an  indeterminate  force  (P),  may  be  assumed  to  act  down- 
ward at  each  end,  making  the  sills  a  beam,  virtually  fi.xed  at 
the  bolsters  and  having  an  elastic  curve  as  shown.  The  load 
between  the  bolsters  is  then: 

W  =   (59,600   X   360)    -f-  495.5  =  43,500  lb. 

The  bending  moment  on  the  sills  at  the  bolster  is: 

W  L        43. sou  X  360 
12     ~  12 


and  at  the  center  of  the  car: 

W  L        43,500  X  360 

Men.  =  = =  652,000  in. -lb. 

24  24 

The  properties  of  the  sills  are  as  follows: 

Area     29.4 

SeotiOT  ModMlus    (Top) 151.0 

Section   Mcxhihis   (Hot.) 144.0 

Eccentricitv     2.05 

Stress  Ratio    (Top) 0.0204 

Stress  Ratio  (Bot.) 0.0482 

The  unit  stresses  in  the  sills  at  the  bolster  of  the  struck 
end  are: 

Tension    it  top  due  to  bending. f=  1,305,000 -:-151        =     8,640  lb.  per  sq.  in. 
Compressioii  at  top  (buffing).   ..f  =     250,000X0.0204=    5,100  lb.  per  sq.  in. 

Combined    (tension)    f=  3,540  lb.  per  sq.  in. 

Compr.   at  bot.   due  to  bending,  f  =;  1,305,000 -=-144        =    9,060  lb.  per  sq.  in. 
Compr.    at    bot.    (buffing) (=     250,000  X  0.0482  =  12,050  lb.  per  sq.  in. 

Combined     (compression)     f=  21,1 10  lb.  per  sq.  in. 

At  the  center  line  of  the  car  the  buffing  is  assumed  to  have 
been  dissipated  in  direct  ratio  to  the  length  of  sill  traversed, 

Be. ...  =  (250,000  X  180)  -i-  427.75  =  105.200  lb. 

The  unit  stresses  in  the  sill  at  the  center  of  car  are: 

Comor.  at  top  due  to  bending f  =  652,000 -=-151        =  4,320  lb.  per  sq.  in. 

Compression  at  top  (buffing) f  =  105,200  X0.0204  =  2,150  1b.  per  sq.  in. 

Combined    (compressir  n)    f  =  6,470  lb.  per  sq.  in. 

Tension  at  bot.   to  Viending f  =  652,000 -=-144       =:  4,530  lb.  per  sq.  in. 

Compr.   at   bot     (buffing)    f  =  105,200  X0.0482  =  5,070  lb.  per  sq.  in. 

Combined    (compression)     f  =  540  lb.  per  sq.  in. 

The  maximum  unit  stress  obtained  by  this  method  is 
21,110  lb.  at  the  bolster  and  6,470  lb.  at  the  center,  while 
the  stress  obtained  by  the  author  is. 12,060  lb.  at  the  bolster 


Mhol. 


=  1,305,000  in.-lb. 


Bevoj/Js  Moffevr-OMG/fAH. 
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and  15,270  lb.  at  the  center.  In  any  repair  yard,  evidence 
can  be  found  that  the  center  sills  arc  rarely  damaged  at  the 
center  but  almost  invariably  at  the  bolsters.  This  logically 
indicates  that  the  method  given  here  is  more  nearly  in  accord 
with  actual  conditions  even  though  it  may  not  be  absolutely 
correct. 

Although,  to  conform  to  present  practice,  the  buffing  load 
is  assumed  to  act  along  the  center  line  of  the  draft  gear,  the 
writer  wishes  to  question  the  correctness  of  such  an  assump- 
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tion.  In  his  opinion,  based  on  observation  of  the  evidence 
that  the  coupler  horn  comes  in  contact  with  the  striking  plate, 
the  buffing  load  should  be  considered  as  acting  through  the 
coupler  horn  instead  of  through  the  center  line  of  draft  gear. 

Body   Bolster 

The  author's  method  for  analyzing  the  body  bolster  seems 
open  to  criticism.  The  reaction  at  the  center  is  incorrectly 
taken  as  a  single  concentrated  force  and  then  after  finding 
the  bending  moment  at  the  center,  it  is  incorrectly  applied 
to  a  section  through  the  center  sill  flange  rivets.  Since  this 
bending  moment  results  in  a  high  stress  in  the  cover  plates, 
the  center  sill  cover  plate  is  incorrectly  assumed  to  be  brought 
into  action  by  means  of  the  rivets  connecting  it  with  the 
bolster  plate.    In  order  that  such  an  assumption  be  true  it 


^ 


rivet  area  equivalent  to  steel  in  direct  stress.  The  equivalent 
area  of  a  rivet  is  found  by  multiplying  its  area  by  the  ratio 
between  its  ultimate  strength  and  that  of  mild  steel.  Taking 
the  values  of  60,000,  42,000  and  95,000  lb.  per  sq.  in. 
respectively  as  the  ultimate  strength  of  mild  steel,  rivets  in 
shear  and  rivets  in  bearing,  we  find  the  equivalent  area  to  be: 
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would  be  necessary  to  have  (14.,? 7 5  X  0.25  X  12,350)  _^ 
4,690  =  9.45,  say  10  rivets  on  each  side  of  the  center  line 
connecting  the  two  plates.  In  analyzing  the  section  taken 
at  1 2  in.  from  the  center  line  of  the  car,  the  full  section  of 
the  cover  and  web  plates  are  taken  without  investigating 
whether  this  material  is  sufficiently  connected  to  permit  such 
an  assumption. 

The  writer  believes  that  the  assumptions  of  the  following 
method  agree  more  closely  with  actual  conditions.  Fig.  2 
shows  thebolster  with  its  forces  and  reactions  indicated.  The 
end  forces — 37,265  lb. — are  assumed  to  act  on  the  outside  of 
the  side  sill  because  the  truss  load  is  delivered  at  this  point 
by  the  transom  brace  rivets.  The  bolster  center  plate  and 
center  brace  transmit  the  center  reaction  to  the  webs  of  the 
center  sills.  Since  the  center  sill  flanges  will  also  assist  in 
transmitting  this  reaction  we  may  safely  resolve  the  latter 
into  two  forces  acting  through  the  gage  line  of  the  center  sill 
flange  rivets.  The  shear  and  bending  moment  diagrams— 
Fig.  2 — are  derived  from  these  assumptions. 

It  will  be  noted  that  the  top  and  bottom  cover  plates  are 
shorter  than  those  shown  in  the  author's  illustrations.  Some 
designers  believe  that  the  bolster  covers  on  cars  with  wood 
floors  should  extend  to  and  be  connected  with  the  side  sill 
flanges  in  order  to  transmit  the  buffing  stresses  coming 
through  the  bolster.  However,  the  holes  through  the  side  sill 
flanges  and  webs  are  in  the  same  line  and  the  net  sill  section 
is  so  reduced  that  this  practice  certainly  offsets  a  questionable 
gain.  The  stress  due  to  buffing  is  beyond  the  scope  of  this 
article  and  is  not  taken  into  account. 

The  bending  moment  at  section  A  is  1,825,000  in.-lb. 
Assuming  this"  to  be  resisted  by  the  cover  plates  only,  the 
stresses  are; 


Top  Plate. 


.ft  = 


1,325,000 


Bottom  Plate fc  = 


15.75  X  14.375  X  0.50 
1 ,825.000 


Yi-in.    Rivet   in    single   shear. = 


}4-in.  Rivet  in  bearing  . 


0.4418  X  42,000 
60,000 


=  n.sO?  sq.  in. 


0.25  X  0.75  X  95,000 

60,000 


:  0.297  sq.  in. 


To  develop  the  full  strength  of  the  top  cover  it  must  be 
connected  to  the  bolster  pans  by  (0.50  X  14.375)  -^  0.297 
=:  24.2,  say  12  rivets  in  each  flange,  beyond  section  A.  The 
bottom  plate  must  have  (0.50  X  16)  -^  0.297  =  26.9,  say 
14  rivets  in  each  flange  including  the  rivet  at  section  A. 

The  number  of  rivets  and  their  pitch  will  usually  deter- 
mine the  required  length  of  plates  although  an  analysis  of 
the  webs  at  points  not  reinforced  by  the  covers  may  require 
increasing  this  length. 

Fig.  3  shows  the  detailed  calculations  for  a  closer  analysis 
of  section  A.  .\\\  material  which  logically  may  be  considered, 
has  been  taken  into  account.  This  includes  the  net  section 
of  the  top  cover,  the  equivalent  area  of  the  rivets  between 
center  sill  flange  and  bolster  flange,  the  full  area  of  the 
bottom  cover  and  the  compression  portion  of  the  bolster  pan. 
The  latter  is  arbitrarily  assumed  as  about  one-third  of  the 
depth  but  the  error  involved  affects  material  near  the  neutral 
axis  and  so  is  of  little  consequence  to  the  properties  of  the 
section.  This  analysis  shows  the  stresses  in  the  top  and 
bottom  covers  to  be  respectively,  1,200  and  4,960  lb.  per 
sq.  in.  less  than  those  obtained  by  the  approximate  method 
and  indicates  that  the  size  of  the  bottom  cover  could  be 
reduced  to  save  weight  and  cost. 

Since  the  bolster  is  a  short  beam  with  a  large  concentrated 
load,  it  is  always  well  to  analyze  for  longitudinal  shear  in 
the  webs.    This  is  greatest  at  the  neutral  axis  and  is  given 

VM, 

by  fs  = where  fs  is  the  unit  longitudinal  shearing  stress 

tl 
at  the  neutral  axis,  Ms  is  the  statical  moment  of  the  area 
included  between  the  neutral  axis  and  the  extreme  fiber  taken 
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=  16,1101b.  per  sq.  in. 

=  14.500  lb.  per  sq.  in. 

15.75  X  16  X  0.50 

The  proper  riveting  of  the  plates  is  obtained  by  using  a 


about  the  neutral  axis  and  I  is  the  moment  of  inertia  of  the 
whole  section.  The  calculation  for  statical  moment  and  also 
for  unit  longitudinal  shear  is  given  for  each  section. 

The  tendency  of  web  buckling  is  remote  in  a  double  web 
bolster  unless  the  web  is  of  unusual  depth.  The  method  for 
calculating  the  buckling  stress  in  beams  is  given  in  the 
"Pocket  Companion"  of  the  Carnegie  Steel  Company  and  is 
easily  applicable  to  bolster  design. 

Fig.  4  shows  the  detailed  calculation  for  section  B.    The 
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full  section  of  the  top  cover  cannot  be  considered  because 
it  is  connected  to  the  webs  by  16  rivets  beyond  the  section 
at  B,  whose  equivalent  area  is  less  than  the  plate  area.  The 
full  area  of  tlie  pans  is  taken  into  account  for  this  is  per- 
missible as  will  l)e  shown.  The  total  tension  in  each  web 
is  transmitted  to  the  center  of  the  car  by  five  rivets  in  tear- 
ing and  one  rivet  in  single  shear.  The  amount  of  their 
equivalent  area  about  the  neutral  axi.'i  of  the  section  is 

r.ro   X    (5    X   0.297   +  0.309)    -    13.81 

The  amount  of  the  tension  portion  of  each  pan  is: 

1.9375    X    0.25    X    7.58   +   7.45    X    0.25    X    3.72    =    10.62 

Therefore  the  rivets  are  sufficient  to  develop  the  full  strength 
of  the  pan. 

It  will  be  noted  that  the  comers  of  the  pans  have  been 
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of  ^-in.    Besides,  a  5/16-in.  pan  would  increase  the  l)caring 
value  of  the  rivets. 

Side  Frame 

The  side  frame  analysis  is  along  lines  which  have  ticen  in 
use  for  some  time  but  it  should  be  pointed  but  that  the 
method  is  more  or  less  an  appro.ximation  of  the  true  stresses. 
Riveted  joints  are  rigid  and  bring  in  high  secondary  stresses. 
The  members  of  the  truss  do  not  meet  in  points  and  this 
brings  in  additional  eccentric  stresses.  Then  there  are  weav- 
ing and  bulging  stresses.  The  bulging  stresses  are  roughly 
appro.ximated  by  tlie  author,  but  assuming  the  wood  lining 
to  reinforce  the  top  chord  is  open  to  question.  The  effect  of 
buffing  on  the  side  frame  has  been  entirely  neglected. 

Conclusion 

The  writer  has  gone  into  the  bolster  stresses  in  some  detail 
in  order  to  hint  at  the  vastness  of  the  analysis  of  car  design. 
A  proper  study  of  all  the  stresses  in  the  car  structure  in 
service  would  take  time  and  earnest  effort,  but  these  would 
not  be  wasted.  Here  is  indeed  a  field  of  research  which  has 
hardly  been  touched. 

The  so-called  practical  man  is  prone  to  smile  at  theoretical 
analyses  but  this  tendency  is  disappearing.  Theory  and  prac- 
tice always  agree  when  the  theor)'  is  correct  and  the  practice 
is  properly  interpreted.  If  theory  and  practice  apparently  do 
not  agree,  then  either  the  theor>'  is  incorrect  or  else  the 
observation  of  the  effects  has  not  taken  in  the  true  facts. 


omitted.   This  is  done  because,  due  to  flanging,  this  material 
is  of  doubtful  value. 

In  checking  over  the  computations  for  section  B,  the  writer 
finds  that  he  had  used  the  full  area  of  the  bottom  plate 
instead  of  the  equivalent  area  of  .20  rivets.  This,  however, 
w^ill  have  slight  effect  on  the  calculated  stress  because  adding 
or  deducting"  material  on  the  heavy  side  of  an  unbalanced 
section  does  not  change  its  section  modulus  ver>-  much. 
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Fig.   6 

The  stresses  given  in  Fig.  5  show  that  the  cover  plates 
should  have  been  made  longer  so  that  more  rivets  would  be 
provided  to  reinforce  section  C.  The  importance  of  analyzing 
several  sections  of  the  bolster  is  here  indicated. 

Increasing  the  cover  plates  would  decrease  the  bending 
moment  to  be  resisted  by  the  unreinforced  pans  as  shown  in 
Fig.  6  for  section  D.  It  is  important  to  note,  however,  that 
thil  would  not  change  the  value  of  the  unit  longitudinal 
shear.  This  shear  is  just  beyond  the  safe  limit  which  is 
usually  given  at  10,000  lb.  per  sq.  in.  and  brings  up  the 
question  as  to  the  advisability  of  using  5/16-in.  pans  instead 


Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Committee  of  th^  A.R..I.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  thtse  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 

Insufficient  Proof  That  Repairs  Were  Not  Made 

Peerless  Transit  Line  tank  car  PTL-1422  was  shopped 
at  the  Westwego,  La.,  shops  of  the  Texas  &  Pacific  and  on 
April  20,  1919,  a  repair  card  issued  by  that  railroad  cover- 
ing the  application  of  one  new  coupler  knuckle.  The  owner 
took  exception  to  the  bill,  claiming  that  the  knuckle  was 
not  renewed.  This  claim  was  based  on  an  inspection  follow- 
ing the  return  of  the  car  to  the  owner's  siding,  by  which  the 
owner  claims  to  have  identified  the  original  knuckle  by  a 
private  identification  mark  placed  on  it  before  the  car  was 
repaired.  The  owner  claims  that  a  representative  of  the 
Atchison,  Topeka  &  Santa  Fe  witnessed  the  marking  of  the 
knuckles  and  was  also  present  at  the  inspection  following 
the  return  of  the  car  after  the  repair  bill  was  rendered.  Joint 
evidence  to  this  effect,  however,  was  not  presented. 

The  Arbitration  Committee  decided  that  the  evidence  sub- 
mitted is  not  sufficient  to  disprove  the  positive  .statement  of 
the  Texas  &  Pacific  that  the  repairs  were  actually  made  as 
claimed,  and  the  bill  is  sustained. — Case  No.  I3JJ,  Te.xas 
&■  Pacific  vs.  Peerless  Transit  Line. 


Delivering   Line's   Responsibility   for  Wrong   Repairs 

Bessemer  &  Lake  Erie  car  No.  40407  was  delivered  home 
by  the  New  York,  Chicago  &  St.  Louis  on  Februarj'  3,  1921, 
with  one  Bettendorf  cast  steel  truck  and  two  pairs  of  cast 
wheels   in  place  of  the  arch  bar  truck   with   wrought  steel 
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wheels  standard  to  the  car.  When  the  delivery  was  made, 
a  defect  card  was  issued  against  the  delivering  line  to  cover 
the  wrong  truck  and  two  pairs  of  wrong  wheels.  The  New 
York,  Chicago  &  St.  Louis  contends  that  the  defect  card 
should  be  cancelled  and  is  willing  to  furnish  a  card  to  cover 
the  wrong  wheels,  which,  under  the  rules  are  delivering  line 
defects.  The  ouTier  of  the  car  contends  that  the  responsibility 
of  the  New  York,  Chicago  &  St.  Louis  for  the  wrong  truck 
is  proved  by  the  fact  that  no  defect  card  is  offered  from  a 
more  remote  connection,  claiming  that  the  acceptance  by  that 
line  of  responsibility  for  the  wrong  wheels  justifies  the  con- 
clusion that  the  road  also  applied  the  wrong  truck,  and  is 
therefore  responsible  under  Rule  4. 

The  Arbitration  Conmiittee  decided  that  the  New  York, 
Chicago  &  St.  Louis  is  responsible  under  Rule  70  for  the 
wrong  wheels,  but  that  it  cannot  under  Rule  4,  be  required 
to  issue  its  defect  card  for  the  wrong  truck  if  the  latter  was 
not  applied  by  it. — Case  No.  1234,  New  York,  Chicago  & 
St.  Louis  vs.  Bessemer  &  Lake  Erie. 


take  the  curve  and  one  pair  of  wheels  dropped  off  the  rails. 
The  committee  decided  that  the  damage  to  the  car  was  due 
to  unfair  usage  under  Rule  32,  for  which  the  handling  line 
is  responsible,  and  that  Case  No.  1186  applied. — Case  No. 
12^6,  Pittsburgh  &  West  Virginia  vs.  Fort  Smith  &  Western. 


Protection    of   Delivering    Line   After    Defect    Card 
Is  Issued 

On  April  16,  1921,  the  Atchison,  Toj>eka  &  Santa  Fe 
delivered  SZX  tank  car  No.  77  to  the  Peoples  Tank  Line 
at  Coffeyville,  Kans.  The  car  owner  later  requested  the 
Peoples  Tank  Line  to  forward  the  car  to  the  General  Ameri- 
can Tank  Car  Corporation  at  Sand  Springs,  Okla.,  for  re- 
pairs. The  car  moved  over  the  Missouri,  Kansas  &  Texas, 
and  on  its  receipt  the  General  American  Tank  Car  Corpora- 
tion requested  a  defect  card  for  delivering  line  defects.  The 
Missouri,  Kansas  &  Texas  furnished  a  defect  card  on  May 
17,  covering  several  defects  to  the  jacket  and  tank  head 
caused  by  the  cornering  of  the  car.  This  road  in  turn  re- 
quested protection  from  the  Atchison,  Topeka  &  Santa  Fe, 
under  Interchange  Rule  4,  on  the  ground  that  the  Santa  Fe 
had  acknowledged  that  the  defects  existed  when  the  car  was 
delivered  to  the  Peoples  Tank  Line.  This  request  was  de- 
clined. The  Santa  Fe  stated  that  it  had  received  the  car 
under  load  from  the  Missouri,  Kansas  &  Texas  on  April  8, 
1921,  and  that  the  movement  in  question  followed  the  dis- 
charge of  the  load  at  Augusta,  Kans.  The  Santa  Fe  claimed 
that  the  car  was  in  no  accident  while  on  its  line,  that  it  was 
received  from  the  Missouri,  Kansas  &  Texas  in  the  damaged 
condition,  and  had  been  under  load  since  the  damage  was 
done. 

The  Arbitration  Committee  decided  that  the  Missouri, 
Kansas  &  Texas,  having  issued  its  defect  card,  is  responsible 
for  the  defects  in  question. — Case  No.  123^,  Missouri, 
Kansas  &  Texas  vs.  Atchison,  Topeka  &  Santa  Fe. 


An  Application  of  Rule  32 

Coal  car  No.  5289  of  the  Fort  Smith  &  Western  was 
broken  in  two  while  moving  in  a  train  on  the  Pittsburgh  & 
West  Virginia  on  November  7,  1920,  the  failure  resulting 
from  a  burst  air  hose.  The  car  was  of  wooden  construction, 
equipped  with  metal  draft  arms  and  of  80,000  lb.  capacit}-. 
The  handling  line  claimed  that  the  car  was  not  derailed  but 
that  it  had  to  be  loaded  on  another  car,  over  which  one  end 
of  the  car  body  had  telescoped,  to  be  taken  to  the  shop 
because  it  could  not  be  handled  in  the  train  on  its  own 
wheels.  The  Pittsburgh  &  West  Virginia  i^rst  asked  disposi- 
tion of  the  car  under  Rule  112,  delivering  line  responsibility, 
but  later  changed  its  request  to  come  under  Rule  120,  owner's 
responsibilit}-,  claiming  that  all  longitudinal  sills  had  pre- 
'  viously  been  spliced  and  were  badly  deteriorated.  The  han- 
dling line  claimed  that  the  car  was  not  derailed  at  the  time 
it  was  damaged  but  that  in  moving  the  car  out  of  the  train 
to  a  side  track  it  was  in  such  condition  that  it  would  not 


Does  Rule  113  Apply  to  Relations  Between  Railroads 
and  Industries? 

Fire,  caused  by  lightning,  which  destroyed  the  warehouse 
of  the  Pierce  Oil  Corporation  at  Osceola,  Ark.,  on  July  6, 
1921,  spread  to  and  badly  damaged  the  oil  corporation's  tank 
car  I'OCX  No.  2230,  which  was  unloading  gasoline  at  the 
time.  The  spur  on  which  the  car  was  standing  was  built 
and  is  owned  by  the  St.  Louis-San  Francisco,  but  is  for  the 
sole  use  of  the  oil  company.  The  Pierce  Oil  Corporation 
claims  that  under  the  interchange  rules  the  railroad  company 
is  responsible  for  the  damage  to  the  car,  citing  Rule  113  to 
substantiate  its  claim.  The  oil  company  does  not  ovm  or 
control  trackage  outside  of  its  property  line  and  does  not 
receive  cars  home  for  repairs  except  at  Ft.  Worth,  Tex.; 
Texas  City,  Tex.,  and  Sand  Springs,  Okla.,  and  contends 
that  the  car  was  in  the  possession  of  the  railroad  company 
at  the  time  of  the  fire,  citing  the  fact  that  the  railroad  loaded 
the  tank  and  salvage  of  the  damaged  car  on  two  flat  cars 
and  shipped  them  to  the  oil  corporation  at  Sand  Springs, 
Okla.,  in  violation  of  an  interpretation  of  Rule  120  (1921 
code)  as  evidence  that  the  railroad  recognized  tliis  as  a  fact. 
The  railroad  holds  that  Rule  113  was  framed  solely  for  con- 
venience in  effecting  settlement  between  railways  and  not  for 
establishing  responsibility  between  a  railway  and  the  indus- 
tries which  it  serves,  and  raises  a  question  as  to  whether  the 
rules  of  interchange  apply  to  a  case  of  this  nature. 

The  Arbitration  Committee  rendered  the  following  deci- 
sion: "Rule  113  does  not  apply.  It  is  understood  that  there 
was  no  side  track  agreement  between  the  interested  parties. 
According  to  the  information  furnished  in  agreed  statement 
of  facts,  the  car  was  evidently  in  the  possession  of  the  owner 
when  the  damage  occurred.  It  is  not  evident  that  the  St. 
Louis-San  Francisco  is  responsible  for  damage  to  this  car. — 
Case  No.  I2j8,  Pierce  Vil  Corporation  vs.  St.  Louis-San 
Francisco. 


Application  of  Rules  32  and  43  to  Damage  Caused  in 
Switching 

Cincinnati,  Indianapolis  &  Western  gondola  No.  10032 
was  broken  in  two  in  switching  over  the  hump  in  the  Penn- 
sylvania System  yards  at  Scully,  Pa.,  on  October  11,  1920. 
On  November  1,  1920,  the  Pennsylvania  furnished  the  owner 
an  inspection  certificate  showing  an  estimated  cost  of  repairs 
of  $329.40  for  labor  and  $273.50  for  material.  The  car, 
which  was  of  wood  construction,  had  received  general  repairs 
to  the  extent  of  $600  eight  months  previous  to  its  failure, 
l)ut  they  did  not  include  reinforcement.  The  car  was  neither 
derailed,  cornered  nor  side  swiped.  At  the  time  of  the  acci- 
dent it  was  the  first  of  a  five-car  cut  under  the  protection  of 
one  rider,  and  in  addition  to  the  damage  which  it  received, 
the  steel  end  sill  on  the  first  of  the  standing  cars  was  broken. 
The  owner  contends  that  the  damage  was  caused  by  collision 
or  impact  other  than  that  occurring  in  regular  switchmg, 
making  the  Pennsylvania  responsible.  The  Pennsylvania 
contends  that  under  the  first  interpretation  of  Rule  43,  in  the 
1919  code,  the  responsibility  is  clearly  the  owner's  and  cites 
decisions  Nos.  1157,  1165,  1166  and  1185  as  being  parallel. 

The  Arbitration  Committee  decision  is  as  follows:  "The 
evidence  presented  does  not  show  that  damage  resulted  from 
any  of  the  conditions  enumerated  in  Rule  No.  32.  The  car 
owner  is  responsible." — Case  No.  I2^g,  Cincinnati,  Indian- 
apolis &  Western  i>s.  Pennsylvania  System. 


An  Innovation  in  Locomotive  Terminal  Design 

Rectangular   or   Circular   Enginehouses  with   Inside   Cinder  Pits 

Designed  for  Promptly  Turning  Power  .  , 


AS  the  result  of  extended  studies  of  locomotive 
terminal  operation,  designs  for  engine  terminals 
have  been  developed  by  the  National  Boiler  Washing 
Company,  Chicago,  the  special  features  of  which  are  the 
inclusion  of  the  ash-pit  facilities  at  each  stall  inside 
the  enginehouse.  \\'ith  these  designs,  which  include  the 
adaptation  of  the  inside  cinder  pit  to  enginehouses  of  the 


As  a  part  of  its  studies  of  terminal  design  this  company 
has  also  developed  a  coaling  plant  in  which  the  principal 
fuel  storage  is  contained  in  a  pit  below  the  track  level,  to 
which  coal  is  dumped  directly  from  the  cars  and  from  which 
it  is  elevated  to  the  service  hoppers  by  means  of  a  traveling 
crane. 

As  will  be  seen  from  the  drawings,  the  cinder  pit  in  effect 

/'Coal  detlvertj  to  locomofii^es. 


-B4-0 


Clarhshell^ 


Approximate  capacity  ZIS     I         ^Coal  delivery  to  tocomofifes. 
tons  each  20' of  lengftj.  •" 


lO-spcs  @  eO-0'=  200-0'- 
Top  Plan 


Coal  storage 

Elevation 
National    Coaling    and    Sanding    Station,    Longitudinal    Type 


customary  type  as  well  as  to  houses  of  rectangular  design, 
the  plan  of  operation  contemplates  that  the  locomotive  will 
be  removed  directly  from  the  train  to  its  track  in  the  engine 
house  by  the  road  crew  and  that  on  outbound  movements 
the  road  crew  will  take  the  locomotive  from  the  house  directly 
to  the  train.  This  method  of  operation,  it  is  estimated,  will 
effect  a  saving  of  several  locomotive  hours  consumed  in  in- 
termediate engine  terminal  movements  by  each  locomotive,  a 
reduction  in  the  amount  of  coal  consumed  by  locomotives  in 
the  terminal,  the  elimination  of  hostler  service  and  some 
reduction  in  the  labor  cost  of  cleaning  fires. 


is  a  large  trough,  14  ft.  wide  at  the  top,  located  below  and 
e.xtending  transversely  to  the  enginehouse  tracks,  in  which  a 
stream  of  water,  delivered  at  the  upper  end  of  the  trough, 
is  kept  constantly  flowing  down  the  slope  of  the  trough 
.toward  the  end  of  the  house.  Provisions  are  made  for  wash- 
ing down  the  sides  of  the  trough  at  each  stall  during  the 
time  that  a  fire  is  being  cleaned.  As  ashes  are  dropped  into 
the  pit  they  are  washed  down  to  an  outside  storage  pit  ad- 
joining the  end  of  the  enginehouse,  where  the  cinders  and 
water  accumulate,  the  latter  to  overflow  into  a  sump  from 
which   it  is  pumped  back  into  the  service  pit.     From  the 
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storage  pit,  ashes  are  loaded  into  cars  by  means  of  a  clam 
shell  bucket  operated  from  a  monorail  hoist  or  traveling 
crane,  arranged  to  suit  local  conditions.  The  top  of  the 
trough  is  located  at  the  elevation  of  the  bottom  of  the  engine 
pits  and  when  not  in  use  is  covered  with  a  movable  cast  iron 
plate  so  that  the  continuity  of  the  engine  pit  floor  is  unbroken. 
The  desirability  of  including  cinder  pit  facilities  inside 
the  enginehouse  was  suggested  by  operating  studies  of  vari- 
ous locomotive  terminals,  in  which  all  observations  were 
made  under  good  weather  conditions.  These  observations 
indicate  that  at  the  average  terminal  handling  40  or  more 
locomotives  a  day,  about  .3  hours  10  minutes  is  required  to 
house  a  locomotive  after  it  leaves  the  train.  The  locomotive 
is  first  moved  to  the  inbound  terminal  track  by  the  road 
crew.  This  requires  an  average  of  about  20  minutes,  after 
which  the  locomotive  spends  30  minutes  waiting  for  the 
hostler  or  because  of  yard  congestion   and   similar  causes. 


trip  before  it  leaves  the  enginehouse,  in  the  hands  of  the 
road  crews,  and  this  movement  requires  no  delay  other  than 
the  time  actually  required  for  service  at  the  coal  chute.  An 
allowance  of  30  minutes  time  to  the  crew  is  made  for  com- 
pleting tlie  movement  of  the  locomotive  from  the  enginehouse 
to  the  train. 

Where  terminals  are  unequipped  with  a  hot  water  washing 
and  filling  plant  an  average  time  of  6  hours  is  required  in  the 
roundhouse  to  blow  down  the  boiler  and  cool  it  by  the  cus- 
tomary process  of  gradually  changing  the  water  and  to  re- 
fill and  fire  up  to  100  lb.  steam  pressure.  Of  this  total, 
4  hours  is  required  in  blowing  dovra  and  cooling  dovra  the 
boiler,  30  minutes  in  refilling  and  1  hour  and  30  minutes 
in  firing  up  to  100  lb.  steam  pressure.  This  ordinarily  de- 
termines the  time  required  in  the  roundhouse,  as  the  running 
repairs  generally  can  be  completed  well  within  this  period. 

In  the  design  of  the  National  Consolidated  terminal  the 


Drop  pit  for  driving  wheels 
Vrop  pit  for  fender  wheels 

Cinder  pit 


•Drop  pit  for  driving  wheels 
Drop  pit  for  fender  wheels 
■Blow  off  line 

Wash  out,  line 
■Filling  line 

-Steam  line 


-  Coal  and  sand  station 


National   Consolidated    Locomotive   Terminal    Layout — Cinder   Pit    Inside  of   Round    House 


before  it  is  moved  to  the  coal  chute.  At  the  coal  chute  about 
20  minutes  is  required  to  take  coal,  water  and  sand.  There 
is  then  an  average  delay  of  45  minutes  between  the  coal  chute 
and  the  cmder  pit  and  the  locomotive  spends  another  45 
minutes  on  the  cinder  pit.  It  is  then  moved  to  the  wood  pile 
to  receive  kindling  for  the  new  fire.  This  movement  and 
loading  the  wood  requires  a  total  of  10  minutes.  Moving 
tlie  locomotive  to  and  waiting  for  the  turntable  consumes 
15  minutes  and  5  minutes  are  spent  in  moving  over  the 
turntable  and  into  the  house. 

With  the  National  Consolidated  locomotive  terminal  it  is 
anticipated  that  the  locomotive  may  be  moved  by  the  road 
crew  directly  from  the  train  to  the  enginehouse  without 
intermediate  delays  in  the  same  time  that  is  now  required 
to  deliver  the  locomotive  on  the  inbound  assigned  track  in 
terminals  of  conventional  layout.  On  the  outbound  move- 
ment the  locomotive  stops  at  the  coal  chute  for  coal,  sand 
and  water.    In  all  other  respects,  however,  it  is  ready  for  its 


inclusion  of  a  boiler  washing  plant  is  contemplated,  together 
with  facilities  at  each  pit  for  cleaning  the  exterior  surfaces 
of  tlie  locomotive,  inspecting  the  machinery  and  making  run- 
ning repairs.  This  work  is  all  to  be  performed  without 
moving  the  locomotive  after  it  has  been  spotted  on  the  engine 
pit.  The  facilities  include  jib  cranes  serving  each  two  pits, 
and  suitable  drop  pits  arranged  either  continuously  under  all 
engine  pits  or  under  two  or  more  adjoining  pits,  as  local 
conditions   require. 

With  hot  water  washing  and  filling  facilities  and  with  the 
ash  pit  facilities  located  inside  the  house,  the  time  required 
for  knocking  the  fire,  blowing  down  the  boilers,  filling  it  with 
hot  water  and  firing  up  to  100  lb.  steam  pressure  is  esti- 
mated at  3  hours  45  minutes,  during  which  time  the  locomo- 
tive will  be  cleaned  and  inspected,  and  ordinary  running 
repairs  made.  Comparing  the  two  sets  of  conditions,  the 
total  time  in  the  hands  of  the  mechanical  department  is  re- 
duced from  9  hours  50  minutes  to  4  hours  35  minutes,  thus 
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reducing    the    overall    time    from   trip    to   trip    by    5    hours 
IS  minutes. 

In  estimating  the  possible  savings  in  the  cost  of  turning 
locomotives  through  the  National  Consolidated  locomotive 
terminal  the  field  observations  of  actual  operations  at  a 
number  of  existing  engine  terminals  have  been  reduced  to  a 
basis  of  a  terminal  turning  42  locomotives  a  day,  the  equip- 
ment of  which  is  typical  of  many  comparatively  modern 
engine  terminals.  The  terminal  includes  no  boiler  washing 
plant  and  neither  drop  pits  nor  jib  cranes  are  provided  in 
the  engine  house.  The  coal  chute  is  of  concrete  construc- 
tion and  the  terminal  is  served  by  a  wet  type  cinder  pit 
and  a  motor  tractor  driven  turntable.  The  turning  of  42 
locomotives  per  day  includes  blowing  down  and  filling  the 


the  exception  of  taking  coal,  sand  and  water,  is  done  in  the 
engine  house,  the  labor  costs  of  turning  42  locomotives  a 
day,  under  the  same  conditions  as  are  set  forth  above,  are 
estimated  as  follows: 


Hostler    service    (one-half   hour   allowed    each   engine  crew). 

Freight  enftinemen,    21   hours,  at   $1.16  :n  hour;   freight  firemen. 

21   hours,  at  88  cents  an   liour • 

Coal  Chute  and  Sand   House: 

1    foreman.   8  hours,  at   75   cents  an  hour $6.00 

3  engineers,  8  hours  each,  at  57.25  cents  an  hour i3.75 

3  laborers   (sand   dryer  and  coal  chute),  8  hours  each  at 

43    cents    an    hour 10.32 

Total     

Cinder  Tit: 

8  men,   8  hours  each,  at  45  cents  an  hour 

1   crane  operator,  8  hours,  at  63.5   cents  an   hour.... 


28.80 
5.08 


Total 


$42.84 


30.07 


33.88 


Monorail  ivith  clam  shell  bucket-) 
Cinder  loading  trach~Ji^ 
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-Coaling  and  sanding  station. 
Proposed  Arrangement  of   Rectangular  Engine   House  with   Inside  Cinder  Pit 


boilers  of  14  locomotives  and  washing  out  the  boilers  of  seven 
additional  locomotives.  The  labor  cost  of  operating  this 
terminal,  on  the  basis  of  three  8-hour  shifts,  is  as  follows: 

Hostlers: 

9  men,  8  hours  each,  at  72.9  cents  per  hour $52.49 

Coal  Chute  and  Sand  House: 

I  foreman,  8  hours,  at   75  cents  an  hour $6.00 

3  engineers,  8  hours  each,  at  57.25  cents  an  hour 13.75 

3  laborers   (sand  dryer   and  coal   chute),   8  hours  each,   at 

43    cents    an    hour 10.32 

Total      30.07 

Cinder  Pit: 

II  fire  knockers,  8  hours  each,  at  43  cents  an  hour $39.60 

1   crane  operator,  8  hours,  at  63.5  cents  an  hour 5.08 

Total     44.68 

Wood  Pile: 

3  men,  8  hours  each,  at  43  cents  an  hour 10.32 

Turn  Table  Tractor: 

3  men,  8  hours  each,  at  45  cents  an  hour 10.80 

Blowing  Down  and   Refilling  Boilers: 

6  men,  8  hours  each,  at  52  cents  an  hour 24.96 

Boiler    Washing:  • 

8  men.   8  hours  each,  at  52  cents  an  hour 33.28 

Pire    Builders: 

6  men,    8    hours   each,    at    52    cents    an    hour 24.96 

Total    daily   cost,   turning   42   locomotives $231.56 

Cost  per  locomotive  turned $5.51 

Under  the  method  of  operation  possible  with  a  terminal  of 
the  type  in  which  all  conditioning  of  the  locomotives,  with 


^\'i  od    Handling: 

3  men,   8   hours   each,   at   43   cents  an  hour 10.32 

mowing  Down  and  Refilling  Boilers: 

4  men,  8  hours  each,  at  52  cents  an  hour 16.64 

Boiler    Washing: 

6  men,  8  hours  e.nch.  at  52  cents  an  hour 24.96 

Fire   Builders: 

Four  men,  8  hours  each,  at  43   cents  an  hour 13.76 

Total   daily  costs,  turning  42   locomotives $172.47 

Cost    per   locomotive   turned $4.1 1 

The  reduction  in  the  number  of  fire  cleaners  included  in 
the  estimate  of  the  number  of  fire  cleaners  required  in  the 
National  Consolidated  locomotive  terminal  is  based  on  the 
ability  to  smooth  out  the  peaks  which  occur  at  outside  cinder 
pits  because  of  their  limited  service  capacity.  With  inside 
cinder  pits  a  delay  in  cleaning  the  fire  after  a  locomotive  has 
been  housed  does  not  interfere  with  the  operation  of  the 
terminal. 

In  addition  to  the  reduced  labor  costs  which  is  claimed 
for  the  new  terminal  layout,  a  saving  in  the  cost  of  fuel  and 
water  consumed  in  the  terminal  of  over  53  per  cent  is  esti- 
mated to  be  possible.  This  includes  the  saving  effected  by 
the  use  of  hot  water  for  washing  and  filling  boilers  as  well 
as  that  attributable  to  the  elimination  of  delays  in  the  move- 
ment of  locomotives  through  the  terminal.  Based  on  the 
turning  of  42  locomotives,  washing  seven  and  blowing  down 
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and  filling  14  boilers,  all  of  which  are  fired  up  cold,  the  cost  having  a  capacity  of  18  tons  each.     The  steel  structure  is 

of  coal  in  the  average  terminals  of  conventional  design  is  designed  to  carry  a  crane  which  travels  longitudinally,  with 

shovra  in  the  table  which  follows :  sufficient  clearance  between  the  top  of  the  service  hoppers 

and  the  bottom  of  the  crane  to  permit  the  operation  of  a  clam 

Tons  shell  bucket  for  delivering  coal. 

plr^d^y  ^%fton^°  The  purpose  of  the  development  of  this  type  of  coaling 

42  locomotives.  500  lb.  coal  each  account  delays  between  Station   is  to  facilitate  the  rapid  unloading  of  cars  without 

train  and  train   10-5         $36.75  the  intermediate  switching  movements  required  at  coal  chutes 

^^,2"^lb.^\V^.'f^."':.!'°^^.^".'"^'.'"'"..'°..''.°.''.".■    13            45.50  of  the  ekvator  type,  to  provide  a  ready  means  for  increasing 

21  locomotives  fired  up  cold.    Firing  up,  2,574  lb.  each.  the  Capacity  of  a  coaling  Station  without  the  necessity  for  the 

Coal  for  blower  steam  1.754  lb.  each.    Total 45.4        1^8.90  ^onstruction  of  a  complete  independent  plant  and  tlie  sim- 

Totai  cost  fuel  per  day $24i.is  plification   of   the   design   of   the   structure   itself.     A   high 

Water  degree  of  dependability  is  obtained  by  the  use  of  an  electric 

of^i'ter      af$o!io  traveling  crane  and  in  case  of  emergency  it  is  pointed  out 

per  day    per  M.  gal.  [j^^^j  (.j^g  plant  can  be  operated  by  a  locomotive  crane. 

21  Srs  7m  I.ooo  S:  each!  i !  1 1 '.  i '. ! '. '.  l :".::".:    illfol         10.50  Where  local  conditions  require  a  coaling  station  which  will 

— T^TT^  serve  more  than  two  tracks,  a  design  has  been  worked  out  in 

Total  cost  of  water  per  day ^"''^  „,hich  the  Crane,  instead  of  traveling  longitudinally  over_  a 

Total  cost  of  fuel  and  water  per  day $253.40  single  Storage  pit,  travels  transvcrscly  across  two  storage  pits 

With  the  elimination  of  delays  in  the  new  terminal  lay-  each  60  ft.  in  length  and  each  serving  two  coaling  tracks. 

out  the  fuel  required  to  keep  up  steam  pressure  while  han-  Each  coaling  track  has  access  to  three  service  hoppers  of  18 

dling  the  locomotives  into  and  out  of  the  terminal  is  saved,  tons  capacity  each  and  the  two  pits,  each  58  ft.  wide  and  re- 

The°water  blown  down  from  the  boilers  is  used  for  washing  ceiving  coal  from  two  unloading  tracks  placed  27   ft.  from 

boilers  and  the  steam  blown  off  forms  part  of  the  hot  re-  center  to  center,  have  a  total  storage  capacity  of  2,400  tons, 

filling  water.     Under  these  conditions  the  coal   and  water  Both  types  include  sand  dr\ing  facilities  located  at  a  suf- 

costs'are  estimated  as  follows:  ficient  elevation  to  permit  the  sand  to  fall  into  the  dry  sand 

Co^L                        Tons  storage  by  gravity,   from  which   it   is   distributed  by   com- 

of  coal  Cost  at  $3.50  pressed  air  to  the  various  service  bins. 

.,      ,         .  ,,„„  ;„   v„:i^r    ^  ?'i/"  ^^     ^"  ^"'^  Patcnts  have  bccn  obtained  Or  applied  for  covering  sBvcral 

21  locomotives,    hot    water    and    steam    m    boiler,    1,^55                      .  ,  ,„  ,               .       ,          i                 i-      ,•             e    ^-l.       ■      -j 

lb.  each    13          $45.50  arrangements    of   terminals,   the   application    of   the    mside 

21  'ocomoU«s,^fired^^ug,_^^emieji.^_^Fir,ng^up^                ^^^          77.70  cinder  pit  to  both  rectangular  and  circular  houses,  and  the 

Total  cost  of  fuel  per  day $123.20  coaling   facilities  just   described. 

Water 

Gal.  Cost  

of  water         at  $0.10 

21  boilers    reailed    Ccondensate    and    fresh    water)    2,500^""^      "^";'-  HoW      Do      YoU      Harden      and      Quench 

gal.    fresh   water   each 52.500             $^  High-Specd    StCcl  ? 

Total  cost  of  fuel  and  water  per  day $128.45  ^ 

This  indicated  a  saving  of  $124.95  a  day  in  the  cost  of  Dq  yg^  thoroughly  preheat  it,  or  do  you  put  it  into  the  high 

fuel    and    water    in    favor    of    the    National    Consolidated  jjgat  chamber  while  the  piece  is  cold?   Experience  has  taught 

terminal,  most  of  which  should  be  credited  to  the  inclusion  yg  that  it  is  just  as  harmful  to  put  a  piece  of  cold  high-speed 

of  a  hot  water  boiler  washing  plant.     However,  $36.75  may  g^ggi  jjjto  a  high  heat  chamber  without  preheating  as  it  is 

be  credited  to  the  inclusion  of  the  cinder  pit  inside.  jq  quench  it  suddenly  in  cold  water  from  a  high  heat.     In 

The  drawings  show  the  application  of  the  inside  cinder  (j^g  hardening  of  high-speed  steel  it  has  been  found  impera- 

pit  in  an  engine  terminal  with  the  customary  roundhouse  and  ^j^g  jh^t  parts  of  any  size  be  preheated  to  at  least  1,600  deg. 

turntable  layout  and  in  a  proposed  rectangular  enginehouse  p   before  being  placed  in  the  finishing  heat  of  2,250  deg.  F., 

ser\'ed  by  a  wye  in  place  of  the  turntable.    The  advantages  of  35  the  sudden  shock  of  the  intense  temperature  of  the  high- 

the  latter  arrangement   are   the   saving   in  space   inside  the  speed  furnace  frequently  causes  cracks  which  do  not  show 

building  permitted   by   the  parallel   arrangement  of   tracks,  ^j^tji  after  the  tool  has  been  put  into  use.     E.xperience  again 

the  ability  to  standardize  the  building  design,  so  that  it  may  j^as  taught  us  that  the  intricate  part  or  parts,  having  large 

be  constructed  in  multiples  of  four-stall  units  and  the  lower  ^j^j  s^all  sections,  should,  to  prevent  breakage  or  cracking, 

cost  of  maintenance  of  the  roundhouse  leads  and  wye  track  as  j^g  quenched  in  salts  or  molten  lead  heated  to  a  temperature 

compared  with  the  growing  cost  of  maintaining  turntables  in-  ^f  1  050  deg.  F.;  then  cooled  in  oil  or  in  the  air;  then  drawn 

cident  to  their  increasing  length.     The  greater  vulnerability  to  the  required  temperature.     All  high-speed  steel  should  be 

of  the  turntable  to  accidents  of  a  nature  likely  to  completely  drawn  after  the  hardening  operation  to  temper  and  relieve 

tie  up  the  terminal  is  also  pointed  out  as  favorable  to  the  strains.     The  proper  equipment  for  treating  high-speed  steel 

use  of  the  wye.     The  arrangement  of  the  terminal  with  rec-  consists   of   furnaces   having   a   minimum   of   heat   radiation 

tangular  houses  shown  in  one  of  the  illustrations  is  not  in-  ^jj^j    giving    a   constantly    uniform   temperature    throughout, 

tended  to  represent  a  standard  form  but  is  suggestive  of  what  Furnaces   which  can   be  controlled   accurately   and   held   to 

may  be  done  with  this  type  of  layout.  steady  temperatures  are  essential. — From  a  folder  published 

Coaling  Plant  by  the  Chicago  Flexible  Shaft  Company. 

In  connection  with  this  terminal  design,  a  coaling  plant  

has  also  been  developed  in  which  the  main  storage  is  carried 

in  a  concrete  pit  below  the  unloading  track,  which  is  approxi-  The  Eastern   Rati  w..y  of  France  now  has  more  than  one- 

7^1      \        ^   J     I       .•           A  t,     V  1  aJ;^  «f +1,;=  H^r^o  f^f  quarter   of  its   locomotives   fitted   with   audible   cab   signals.     The 

mately  at  ground  e  evation.     A  tj^ical  design  of  this  t>-pe  of  ^^^^^   ^^^^^^^^   ^^   locomotives   in   service   at   the   present   time   is, 

coaling  station  is  shown  in  one  of  the  drawings.  _  I  his  is  ot  ^^^  passenger  trains,    1,200;   for   freight   trains,   798;   total  2,018. 

the  longitudinal  type  serving  two  engine  tracks,  with  a  single  q^  jj^^j^^  ^28  passenger  engines  and  144  freight  engines  are  fitted 

unloading  track  between  them.     This  plant  is  a  steel  struc-  ^.■^^^   ^^g  signal   apparatus.     Ramps   have   been   installed   at   390 

tare  built  in  multiples  of  standard  units  each  20  ft.  in  length,  distant    signals    and    at    130   home    signals.      The    company    plans 

For  each  20-ft.  bay,  there  is  pit  storage  for  275  tons  of  coal  to  fit  up  1,278  more  locomotives  before  the  end  of  1923,  and  to 

and  two  service  hoppers,  one  delivering  to  each  engine  track,  install  1,560  additional  ramps. 


Can   Modern   Locomotives   Be  Repaired   Lu 
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Lack  of  Modern  Machinery  Handicaps  Railroads 

Net  Earnings  Are  Reduced  by  Need  of  Machinery  to  Repair  Equip- 
ment with  Desired  Speed  and  Economy 

Bv   E.  L.   Woodward 


BROADLY  speaking,  the  machine  equipment  of  railroad 
shops  and  enginehouses  affects  net  earnings  in  two 
ways,  and  is  therefore  of  interest  to  the  highest  execu- 
tive as  wdl  as  mechanical  department  officers.  In  the  first 
place  locomotive  and  car  re- 
pair costs  are  bound  to  be 
excessive  without  sufficient 
heavy  modern  machiner)',  in 
proportion  to  the  increased 
amount  and  size  of  equip- 
ment, to  reduce  labor  costs  to 
a  minimum.  Second,  lack  of 
machine  facilities  delays  re- 
pair operations,  holding 
equipment  out  of  service  in 
shops  and  enginehouses 
longer  than  would  otherwise 
be  necessary  and  cutting 
down  revenue-earning  hours. 
Shop  machiner)'  also  repre- 
sents an  investment  which,  in 
the  present  state  of  railroad 
and     credit, 


net      earnings 

should  be  subject  to  the  closest 

scrutiny    by   mechanical,    purchasing    and    higher   executive 

officers. 

The  vital  importance  of  shop  machinery  is  indicated  by 
the  fact  that  in  almost  even-  railroad  shop  the  output  is 
limited  by  that  of  the  machine  department.  Usually  this 
■department  is  lacking,  in  both  space  and  modern  machinery. 


The  erecting,  boiler  and  blacksmith  shops  can  in  most  cases 
handle  more  locomotive  parts  a  month  by  increasing  the 
force,  but  the  machine  shop  is  equipped  with  a  certain  definite 
number  of  machines  which  absolutely  limits  the  number  of 

rods,  links,  driving  boxes,  or 
wheels  it  can  repair.  True, 
machine  shop  output  can  be 
increased  by  putting  on  extra 
shifts,  but  past  experience  has 
sho\vn  this  practice  to  be 
generally  costly  and  unsatis- 
factory. Attention  has  been 
focused  on  the  deficiency  of 
machines  more  strongly  than 
ever  before,  as  a  result  of  the 
strike  and  present  attempts  to 
secure  greater  shop  output. 
Higher  railroad  officers  are 
coming  to  realize  that  modern 
machinery  is  essential  to 
efficient  shop  operation,  and 
money  spent  for  it  is  more 
than  an  operating  expense. 
It  is  an  investment  which 
often  pays  better  than  equal   investments  in  rolling  stock. 

Modern  machinery  fulfills  the  same  important  function 
for  the  railroad  as  for  other  industries,  and  immense  num- 
bers of  machine  tools  are  used  in  403  locomotive  shops,  568 
car  shops  and  3,271  roundhouses  on  Class  I  roads  in  the 
United   States.     Obviously,   if  any   considerable  proportion 


kRESENT  machine  equipment  in  railroad 
shops  and  enginehouses  averages  20 
years  old.  This  machinery  is  deficient  in 
amount,  size,  power  and  convenience  of  op- 
eration. It  appreciably  increases  maintenance 
of  equipment  costs  which,  in  1921,  were  one 
and  one-quarter  billion  dollars,  or  23  per  cent 
of  railroad  gross  earnings.  This  article  at- 
tempts to  point  out  how  serious  the  machine 
deficiency  has  become,  what  influences  have 
brought  it  about,  and  what  can  be  done  to 
remedy  it. 
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of  these  machines  is  inefficient,  the  total  loss  is  correspond- 
ingly great.  Over  600,000  men  are  employed  in  railroad 
shops  and  roundhouses,  and  in  1921,  the  latest  year  for 
which  figures  are  available,  the  cost  of  maintaining  equip- 
ment was  one  and  one-quarter  billion  dollars,  or  23  per  cent 
of  all  the  money  earned  by  the  railroads.  What  proportion 
of  this  money  could  be  saved  by  scrapping  present  obsolete 
and  worn-out  shop  machinery  and  installing  modern  equip- 
ment would  be  hard  to  say.  If  only  a  fraction  of  one  per 
cent  was  saved,  however,  the  figures  would  still  assume  strik- 
ing proportions.  That  important  savings  are  possible  is  ad- 
mitted by  all  unbiased  observers  familiar  with  actual  shop 
conditions. 

Present  Machine  Facilities  Seriously  Inadequate 

Perhaps  present  railroad  machine  tool  needs  can  best  be 
visualized  by  noting  the  relatively  small  amounts  of  money 
spent  in  recent  years  for  replacing  existing  shop  machiner)' 
and  to  provide  for  increased  needs.  The  facts  of  the  situa- 
tion will  be  evident  from  a  study  of  Table  I,  showing  in 
column  A,  the  total  operating  expenses  of  the  railroads  each 
year  for  five  years;  column  B,  the  money  spent  in  repairing 
and  replacing  present  machine  equipment;  column  C,  the 
ratio  of  B  to  A;  and  column  D,  investments  in  machinery 
purchased  to  make  up  deficiencies  and  fill  increased  needs. 
A  longer  period  is  not  shown  in  this  table  for  the  reason  that 
additions  and  betterments  chargeable  to  capital  account, 
column  D,  were  not  compiled  by  the  Interstate  Commerce 
Commission  previous  to  1917,  and  the  figures  for  1921  and 
1922  are  not  yet  available. 

T.\BLE  I. — Statistics  for  Class  I  Carriers 

(A)                     (B)               (C)  (D) 

Total  Account  302  Per  cent  of  Additions  and 

For  fiscal                   operating                 shop       total  expenses  betterments  to 

year  ending                  expenses            machinery  ^(B)-t-(A)  shop  machinery 

Dec.    31,    1917...      2,829,325,123          14,552,997              .514  6,372,825 

Dec.    31,    1918...      3,948, 1.'2. 200         27,520.000              .696  7,775,692 

Dec.    31,    1919...      4,378,285,227         24,802,814              .569  11,384,145 

Dec.    31,    1920...      5,830,620,492         29,662,306              .509  7,466,414 

Dec.    31,    1921...      4,562,668,302          19,249,027              .422  

The  money  spent  for  shop  machinery,  column  B,  increased 
as   operating   expenses   increased,   reaching   a   maximum   in 
1920   of   almost   thirty  million   dollars.     With   the   drastic 
reduction  in  expenses  during  1921,  it  was  natural  to  econ- 


look  machinery  in  favor  of  what  may  seem  to  be  more  press- 
ing needs.  Our  point  is  that  these  needs  have  been  overlooked 
so  long  on  some  roads  that  there  are  practically  no  needs 
more  pressing. 

Referring  to  column  D,  it  will  be  noted  that  the  money 
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Congested    Heavy    Machinery    Bay — The   Average    Railroad    Machine 

Shop    Is   Lacking   in   Both  Space  and   Modern 

Labor-Saving   Machinery 


spent  for  additional  machine  facilities,  chargeable  to  capital 
account,  varied  from  over  six  million  in  1917  to  a  maximum 
of  eleven  million  dollars  in  1919,  then  falling  off.  During 
1921  and  the  early  months  of  1922,  the  retrenchments  in 
operating  expenses  delayed  betterment  programs  so  that  rela- 
tively few  machines  chargeable  to  additions  and  betterments 
were  bought. 

In  connection  with  the  eleven  million  dollars  spent  in 
1919,  it  should  be  remembered  that  this  unusually  large 
amount  does  not  properly  represent  a  proportionate  increase 
in  machine  tool  facilities.     Machine  prices  were  then  near 


While  capable  of  many  years 
more  service,  this  tiiachine  is  so  in- 
ferior in  productive  capacity  to  the 
modern  engine  lathe  th<it  it  can  be 
used  economically  only  in  small 
shops  a>ui  enginehouses  having 
fciu  turning  operations  daily. 
Other  standard  tools,  like  drills, 
planers  and  milling  machines,  20 
years  old,  are  even  more  inefficient 
compared  to   modern  tools. 


Common  Type   of  20-ln.   Cone-Driven,    Bacl<-Geared    Engine    Lathe.    Built   About   1902 


omize  as  far  as  possible  on  shop  expense  and  Account  302 
was  reduced  ten  million  dollars,  or  practically  one-third.  It 
was  not  only  reduced  but  its  proportion  to  the  total  operating 
expenses  reached  the  record  low  point  of  .422,  as  shown  in 
column  C.  This  economy  in  shop  machinery  maintenance 
may  have  been,  and  probably  was,  necessary  at  the  time,  but 
it  is  merely  a  deferred  expense  which  must  be  made  up  in 
the  future.     It  is  indicative  of  the  general  tendency  to  over- 


their  high  peak  and  probably  the  number  of  machines 
actually  secured  did  not  greatly  exceed  those  bought  in  1917 
for  about  one-half  the  price.  It  is  certain  that  railroad 
investments  in  machinery  in  recent  years  have  been  insuffi- 
cient to  much  more  than  maintain  existing  facilities,  let  alone 
make  up  past  deficiencies,  or  provide  normal  expansion  to 
care  for  the  increasing  number  of  heavier  cars  and 
locomotives. 
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The  poor  condition  on  many  railroads  as  regards  shop 
machinerj'  is  also  indicated  by  the  number  of  machine  tool 
programs  which  have  been  entirely  cancelled  or  carried  out 
only  partially.  Attention  was  recently  directed  in  the  columns 
of  the  Railway  Age  (page  826,  November  4  issue)  to  a 
definite  case  where  a  railroad  having  four  moderate-sized 
repair  shops  made  an  exhaustive  study  of  its  machine  tool 
needs,  and  outlined  a  program  calling  for  an  expenditure 
of    $275,000    a    year    for    ten    years.     This    program    was 


Side    Rod    Bushing    Hoie    Roughed   Out    in    23    iVlinutes   on    a    IVlodern 

Radial  Drili.     What  IVlanufacturer  20  Years  Ago  Would  Have 

Dreamed  of  Attempting   Such  a  Job? 

initiated  over  two  years  ago  and,  owing  to  financial  limita- 
tions, three  machines  only  have  been  purchased  in  the  interim. 
There  are  men  who  say  by  inference,  if  not  in  so  many 
words,  that  railroad  shops  do  not  need  the  highest  type  of 
modern  machine  tools;  that  railroads  always  have  got  along 


enable  them  to   effect   savings   which   will   more   than  pay 
carrying  charges  on  the  additional  investment. 

Machines    20    Years    Old    Cannot    Push    High-Speed 
Tools  to  Capacity 

The  condition  of  present  machinery  can  also  \x  appre- 
ciated from  tlie  fact  that  the  average  age  of  machine  tools 
in  the  largest  shop  of  an  eastern  railroad  is  15  years.  On 
two  southern  roads  the  machines  average  over  19  years  old 
in  each  case.  Unquestionably,  even  the  simplest  types  of 
standard  machines,  such  as  lathes,  planers,  shapers,  milling 
machines,  drills,  etc.,  have  been  improved  so  much  in  design 
during  that  period  that  railroads  cannot  afford  to  operate 
the  older  machines,  except  possibly  at  small  isolated  points 
where  they  will  be  used  only  two  or  three  times  a  day. 

Not  only  is  the  old  machinery  inadequate  in  amount, 
power  and  convenience  of  operation,  but  also  in  size,  being 
totally  unsuited  to  handle  the  heavy  parts  entering  into 
modern  locomotive  and  car  construction.  During  the  past 
ten  years  alone  cars  have  increased  11  per  cent  in  number; 
locomotives  have  increased  40  per  cent  in  number  and  50  per 
cent  in  tractive  power.  Have  machine  facilities  been  in- 
creased proportionately? 

In  many  shops  the  tremendous  possibilities  of  high-speed 
slecl  in  cutting  the  cost  of  machine  operations  cannot  be 
realized  because  the  machinery  lacks  sufficient  power  to 
work  these  tools.  In  a  recent  specific  case,  a  new  high-speed 
tool  was  being  tried  out  in  a  shop  of  one  of  the  most  pros- 
perous roads  in  this  country.  Except  for  the  wheel  lathes,  no 
machine  was  found  in  the  shop  capable  of  pushing 
this  tool  to  anywhere  near  its  capacity.  The  tool 
was  adaptable  to  use  on  lathes,  planers,  shapers,  or  slotters, 
and  was  first  tried  on  a  small  planer  of  ancient  design, 
machining  a  driving  box  wedge.  The  lack  of  rigidity  of 
the  planer  drive  was  such  that  the  speed  or  feed  could  not 
be  increased  without  violent  chattering.  The  tool  head  had 
at  least  3/32  in.  lost  motion  back  and  forth  on  the  cross 
feed  screw,  and  was  observed  to  spring  back  that  amount 
after  the  completion  of  each  cut.  Sometimes  considerable 
material  has  to  be  removed  from  the  faces  of  shoes  and 
wedges,  and,  with  a  planer  of  this  type  and   present  high 


This  modern  lathe  ii.'iU  tvork 
high  speed  steel  tools  to  the  limit; 
taking  heavy  cuts  with  acciirncv 
and  speed.  Selective  speed  and 
feed  changes  are  almost  instantly 
obtainable.  The  main  spindle  can 
be  started,  stopped  or  reversed  by 
either  of  tzvo  easily-reached  Ici-ers. 
.Wherever  sufficient  ivork  is  az'ail- 
able  this  machine  zi'ill  shojs)  im- 
portant savings  over  older  types 
of   lathes. 


1922  Model,  20-ln.   Motor-Driven    Engine   Lathe— a  Compact.   Powerful,   High-Production   Tool 


with  more  or  less  inferior  tools,  and  always  can.  There  is 
just  enough  truth  in  these  statements  so  that  they  cannot  be 
branded  as  absolutely  false.  For  the  majority  of  machining 
operations,  highly  specialized  productive  tools  are  not  needed. 
That  does  not  mean,  however,  that  so  simple  a  tool  as  a 
lathe  should  not  have  ample  power,  rigidity  and  ease  of 
operation.  Modem  lathes  are  sufficiently  superior  in  these 
respects  to  many  of  the  lathes  now  used  in  railroad  shops  to 


machinist's  wages,  the  cost  of  the  operation  is  excessive. 
The  tool  was  next  tested  on  a  lathe  which  apparently  was 
far  older  than  the  shop  in  which  it  was  installed.  This 
lathe  was  driven  from  a  countershaft  and  pulley,  on  which 
the  belt  slipped  every  time  an  attempt  was  made  to  increase 
the  feed  or  speed.  The  back  gear  shaft  on  this  lathe  was 
observed  to  have  fully  y&  in.  play  in  its  bearings  and  the 
result    on    power   delivered    at   low    speed    can    readily    be 
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imagined.  Unfortunately,  such  machines  are  not  the  excep- 
tion but  can  be  found  in  large  or  small  numbers  in  almost 
ever}'  railroad  shop  in  the  countiy. 

Reasons  Underlying  Present   Machine  Deficiency 

As  has  licen  pointed  out  in  these  columns  before,  the 
small  annual  net  earnings  of  the  railroads  in  recent  years 
has  discouraged  investors,  so  tliat  capital  needed  to  expand 
the  railroad  plant  in  proportion  to  the  normal  expansion  of 
business  could  not  ho  obtained.  It  has  been  difficult  to  get 
new  equi[iment  and  even  more  difficult  to  secure  the  repair 
facilities  needed  to  maintain  new  equipment.  This  explains 
why  in  many  cases  railroad  shops  and  enginehouses  are 
equipped  as  at  present  with  so  many  machines  which  are 
antiquated,   inefficient  and  costly  to  operate. 

Another  important  reason  is  that  mechanical  department 
men  have  taken  old  machinery  too  much  for  granted,  either 
entirely  failing  to  show  the  managements  how  much  money 
could  be  saved  l)y  the  installation  of  modern  equipment  or 
else  becoming  discouraged  after  once  pointing  out  the  needs 
and  getting  no  action.  Many  progressive  mechanical  de- 
partment men  on  the  other  hand  do  realize  the  savings 
possible  by  new  equipment,  but  their  hands  are  completely 
tied  by  the  financial  inability  of  tlie  railroads  to  provide  the 
appropriations  needed. 

The  comparative  ease  of  getting  money  for  new  rolling 
stock  as  against  new  machinery  has  also  operated  to  the 
disadvantage  of  the  latter.  In  fact  the  difficulty  in  getting 
even  small  api)ropriatians  for  macliine  tools  has  been  so  great 
that  railroad  men  will  patch,  repair,  weld  in  gear  teeth,  and 
frequently  manufacture  complete  new  tools  in  the  shops, 
charging  them  to  operating  expense.  Some  shopmen  take  an 
almost  unholy  pride  in  their  ability  to  devise  ingenious 
makeshifts  for  some  standard  machine  which  could  more 
profitably  be  bought.  The  expense  of  constructing  these 
makeshifts  in  railroad  shops  is  excessive  and  they  are  rela- 
tively unsatisfactory'  in  operation. 

Effect  of  Modern  High  Labor  Costs 

Another  explanation  of  the  generally  poor  condition  of 
railroad  shop  machinen,-  is  that  no  longer  than  ten  years 
ago,  labor  co.sts  were  fully  SO  per  cent  less  than  now,  and 
it  was  not  relatively  of  as  great  importance  to  utilize  labor- 
saving  machinery.  At  the  present  time  labor  costs  so  much 
that  many  operations  should  now  be  done  by  machiner>' 
which  formerly  could  profitably  be  performed  by  hand.  In 
the  days  of  cheap  labor  was  born  the  pernicious  idea  that 
any  old  machine  is  good  enough  for  a  railroad  shop,  and- if 
machines  are  not  available,  brawn  and  muscle  will  do  about 
as  well. 

It  is  hardly  necessary  to  defend  the  need  of  railroad  shops 
for  more  and'  better  machine  tools,  and  such  a  defense  would 
be  absolutely  unnecessary  were  it  not  that  some  railroad  men 
of  the  old  school  have  always  got  along  with  the  old  equip- 
ment and  seem  satisfied  to  continue  the  effort  indefinitely. 
They  forget,  or  at  least  are  indifferent  to,  the  fact  that  ade- 
quate modern  machinery  would  make  their  own  work  easier 
as  well  as  reduce  railroad  labor  costs.  One  of  these  men 
recently  said  that  managements  are  not  justified  in  makmg 
large  expenditures  for  facilities  because  in  the  past,  peak 
loads  have  always  been  handled  with  existing  equipment. 
True,  each  peak  was  handled  after  a  fashion,  but  it  is  a 
question  how  successfully  and  how  economically  it  was 
handled.  In  practically  ever)'  case  revenue  was  lost,  perish- 
ables damaged  while  waiting  shipment  and,  in  the  rush  to 
get  equipment  through  repair  shops,  costs  were  excessive. 

There  may  be  no  justification  for  a  plant  and  equipment 
able  to  handle  with  ease  the  peak  load  in  any  business.  The 
plant  should  be  available,  however,  to  handle  peak  loads 
with  a  reasonable  degree  of  efficiency  and  economy.  That 
railroad  equipment  is  not  now  in  the  latter  happy  condition 


is  indicated  by  Secretary  Hoover's  recent  statement  that  car 
shortage  each  year  costs  the  general  public  (and  the  rail- 
roads) as  much  as  the  entire  annual  cost  of  administering 
the  aft"airs  of  the  federal  government.  One  important  reason 
for  car  shortages  is  lack  of  machinery  and  equipment  for 
rapidly  repairing  cars,  particularly  steel  cars. 

It  is  not  maintained  that  everv'  railroad  shop  should  be 
equipped  with  the  latest  types  of  modern  productive  ma- 
chinery, but  these  machines  should  be  installed  wherever  the 
volume  of  work  warrants.  Rugged  standard  tj-pes  are  needed 
elsewhere,  and  the  best  place  for  obsolete  models,  which 
waste  valuable  space  and  operator's  time,  is  undoubtedly 
the  scrap  pile. 

Machine   Tool   Budgets   Should   Be   Prepared 

If  it  is  admitted  tliat  railroads  cannot  repair  equipment 
satisfactorily  with  ]iresent  machine  tool  facilities,  the  ques- 
tion is,  what  can  be  done  about  it?  Plainly,  one  important 
thing  is  for  the  mechanical  departments  to  prepare  construc- 


1902  Model  Planer.     Many  Planers  in  Railroad  Shops  Are  Older  Than- 

This    Machine.      They     Lactc    the    Power,     Rigidity    and 

Flexibility  of  Modern  Planers  and  Are  Costly 

to  Operate  on   Production   Work 

tive  machine  tool  programs,  or  budgets,  based  on  accurate- 
figures  showing  the  cost  of  new  machiner)-,  the  volume  of 
work  to  be  handled,  and  anticipated  savings. 

In  establishing  a  budget  for  a  certain  road  it  was  esti- 
mated recently  that  twent}'  thousand  dollars  per  thousand 
miles  of  track  should  be  spent  annually  for  shop  machinery. 
It  seems  more  logical,  however,  to  base  machinery  purchases 
on  locomotive  equipment  rather  than  mileage.  This  road  is 
approximatelv  8,000  miles  long,  with  1,600  locomotives,  and' 
shop  machinerv  having  a  present  replacement  value  'of 
$.3,200,000.  From  a  basis  of  normal  deterioration  and 
obsolescence,  this  machinery  cannot  be  considered  to  have 
a  useful  life  greater  than  20  years  and  in  order  to  maintain 
the  plant,  let  alone  care  for  increasing  needs,  5  per  cent 
should  be  retired  and  replaced  annually.  This  means  an 
expenditure  of  $160,000  per  year,  or  $100  per  locomotive 
per  year.  As  a  matter  of  fact,  this  road  spent  $400,000  in 
1920  for  machinery  when  prices  were  high.  Had  a  scientificr 
budget  previously  been  in  force,  the  railroad  would  have 
saved  considerable  money,  inasmuch  as  it  would  not  have 
boen  necessary  to  buy  so  much  machinery  at  the  prevailing 
high  prices. 

Improved  Purchasing  Methods  Needed 

There  is  opportunity  for  a  great  improvement  in  railroad 
methods  of  purchasing  machine  tools,  and  timely  editorials 
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on  this,  and  general  machine  tool  subjects,  have  been  printed 
during  the  past  year  in  the  Railway  Mechanical  Engineer  as 
shown  in  the  following  table: 

Machine   Tool    Editorials    in    the    Railway    Mechanical    Engineer 

An   Old   Fallacy March,  1922 

B  lymg    vs.    Making April,  1922 

Another   Comment   on    Price    Buying May,  1922 

Drill    Grinders   Needed May.  1922 

Why  Grind   Piston   Rods lime,  1922 

Why  Continue  to   Use   Obsolete   Machinery July,  1922 

Grinding  Car  Journals July,  1922 

More  Drop-Forgin5   Work   Needed Aug.,  1922 

,*^oroe   Comments  on   Internal   Grindine Aug.,  1922 

Meaning  of  the  Term  "Wood  Butcher" Sept..  1922 

Machine   Tool    Prices  Advance Oct.,  1922 

Whv  Not  Grind  Air  Compressor  Cylinders Nov.  1922 

A    Short-sighted    Policy Nmv.  1922 

Second-hand    Machine    Tools Dec.  1922 

Enjnne  Terminal    Machine   Equipment Jan..  1923 

Railroad  methods  of  purchasing  machine  tools  have  been 
criticized  in  three  ways  and  with  some  justification.  These 
include  lump  buying,  the  tliree-machine  option  and  placing 
too  much  emphasis  on  price  as  opposed  to  quality.  A  rail- 
road machine  tool  is  an  investment  in  which  first  cost  is 
entirely  secondarj-  to  the  amount  and  kind  of  service  rendered. 
With  the  present  competition  in  the  machine  tool  industry, 
price  is  a  fairly  accurate  measure  of  serviceability  and,  since 
machine  tools  are  used  15  or  20  years  or  more,  productive 
capacity  is  far  more  important  than  first  cost.  The  present 
practice  of  placing  big  shop  equipment  orders  with  one  large 
manufacturer  or  dealer  is  objectionable  because  no  one  dealer 
represents  all  the  best  lines  in  the  country  and,  in  order  to 
quote  a  lump  sum  lower  than  the  total  aggregate  bid,  he 
must  include  some  machines  not  of  the  first  quality.  Con- 
sidering machine  tools  as  an  investment,  each  one  should 
receive  separate  consideration  and  be  purchased  in  accordance 
with  the  individual  needs. 

Regarding  the  common  practice  of  requiring  the  mechani- 
cal department  to  specify  at  least  three  makes  of  each  type 
of  machine  tool  desired,  the  objection  to  this  practice  is  that 
any  tool  with  outstanding  features,  or  superior  quality,  is 
apt  to  have  a  somewhat  higher  price.  Although  the  dif- 
ference in  performance  may  pay  many  times  over  for  the 
comparatively  slight  difference  of  first  cost,  the  purchasing 
department  has  no  means  of  gaging  the  value  of  such  dif- 
ferences and  so  places  the  order  for  the  cheapest  of  the  three 
tools  pronounced  acceptable.  Unless  mechanical  departments 
have  the  privilege  of  specifying  a  particular  make  of  tool, 
provided  the  difference  of  price  is  no  more  than  a  fair 
differential  over  the  next  best  machine  in  the  class,  the  rail- 
roads will  rarely  get  the  most  efficient  tools  but  will  receive 
only  the  second  or  third  best.  Furthermore,  they  are  apt  to 
pay  more  than  the  inferioi  tools  are  really  worth. 

In  large  repair  shops  and  enginehouses  where  productive 
capacity  is  of  first  importance,  the  high-duty  machine  is  a 
paying  investment  at  any  price  within  reason.  It  is  not 
maintained  that  in  relatively  small  shops  and  terminals 
modern  machines  of  the  most  improved  t>'pe  are  needed.  The 
solution  of  the  problem  is  to  leave  the  selection  of  machines 
in  the  hands  of  the  mechanical  department.  Knowing  the 
appropriations  available  and  being  responsible  for  main- 
tenance of  equipment  costs,  the  mechanical  department 
should  not  be  debarred  from  specifying  the  best  machine  of 
a  given  ts-pe  on  the  market  if  it  feels  that  conditions  warrant 
such  action. 

The  arguments  presented  above  hold  also  for  the  purchase 
of  second-hand  machines.  The  objections  to  second-hand 
machinery  are  that  the  first  and  best  use  has  generally  been 
obtained,  and  it  is  difficult  to  detect  worn  or  defective  parts. 
The  railroads  already  have  enough  worn-out  machinery  in 
repair  shops  and  enginehouses  without  installing  machines 
which  have  already  given  their  best  service.  Second-hand 
machinery  should  be  purchased  only  with  the  greatest  care, 
after  a  thorough  detailed  inspection. 

It  is  vital  that  railroad  executives  and  mechanical  officers 
should  appreciate  more  fully  the  present  deficiency  of  shop 


machinery.  Comprehensive  machine  tool  programs,  based 
on  accurate  cost  figures  and  taking  into  account  all  overhead 
charges,  should  be  prepared  and  presented  to  the  m;inage- 
niints  in  a  concrete,  readily  understood  fonn.  With  per- 
sistent effort  along  this  line,  the  results  in  improved  machine 
equipment  of  railroad  shops  will  soon  be  evident,  resulting 
in   important   reductions  of  niaintenance-of-equipment  costs. 


Power  Application  of  Valve 
Chamber  Bushings 

/^ME  of  the  erecting  shop  jobs  which  involves  the  expen- 
^^  diture  of  considerable  time  and  physical  effort  is  the 
application  of  new  valve  chamber  liushings,  unless  some 
power-driven  apparatus  is  available  to  perform  this  opera- 
tion. The  usual  method  is  to  employ  a  long  screw  through 
suitable  circular  plates  to  fit  the  bushings,  and  with  nuts 
outside  of  these  plates.  Some  form  of  ratchet  wrench  or 
device  is  then  applied  to  the  nuts  and  the  bushings  pulled 
into  place  by  sheer  brute  strength.  The  operation  takes  con- 
siderable time  and  effort,  es])ecially  when  the  bushings  do 
not  happen  to  be  machined  with  the  correct  allowance  for  a 
force  fit.     It   not   infrequently   hapjx'ns   that   three  or  more 


Valve    Chamber    Bushings    are    Rapidly     Pulled     into     Place 

men  are  required  on  the  end  of  a  long  ratchet  wrench  to  pull 
the  bushings  into  place,  four  hours  being  needed  to  apply 
the  bushings  on  both  sides  of  a  locomotive. 

The  device  illustrated  performs  this  operation  by  means 
of  a  pneumatic  motor,  and  in  the  shop  where  it  is  used,  the 
men  wonder  how  they  managed  to  get  along  without  it  so 
many  years.  It  takes  about  15  minutes  to  set  up  the  device 
and  id  minutes  to  dismount  it.  Bushings  can  be  pulled  into 
place  on  each  side  of  a  locomotive  in  from  IS  to  20  min., 
the  total  time  assuming  the  longer  period,  therefore  being 
90  min.  This  is  a  considerable  saving  over  the  four  hours 
formerly  required. 

The  power  unit  is  the  ordinary  motor-driven  flue  cutter 
and  gearing,  used  in  cutting  flues  in  the  front  ends  of  boilers. 
This"  gearing  drives  a  right  and  left  long  screw  of  large 
proportions  suitably  connected  to  the  bushings  by  means  of 
circular  plates  and  heavy  hexagon  nuts.  A  ball  thrust  bear- 
ing is  provided  which  reduces  the  friction  to  a  minimum. 
After  this  device  has  been  set  up,  the  most  obstinate  bushings 
are  pulled  rapidly  into  place,  one  advancing  sometimes  ahead 
of  and  sometimes  behind  the  other,  depending  upon  the  rela- 
tive friction.  Both  bushings  eventually  come  solidly  up 
aoainst  the  shoulders  and  the  job  is  done. 
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Welding  Practice  on  the  Southern  Pacific 

How  Electric  Arc  and  Gas  Welding  is  Used  in   the  Sacramento 
General  Locomotive  and  Car  Repair  Shops 


A 


LTHOUGH  much  has  been  written  eoiuerning  the 
application  of  electric  arc  and  oxyacet_vlene  welding 
we  have  yet  much  to  look  forward  to,  as  during  the 
last  few  years  an  unusually  rapid  advance  has  been  made 
in  both  of  these  methods  of  welding  and  they  have  now  be- 
come recognized  as  an  art  very  essential  to  many  industries — 
particularly  the  railway  industry. 

One  instance  is  the  making  of  car  end  sills  for  repairs  to 
steel  cars.  These  have  deep  flanges  and  are  of  irregular 
shape.  It  would  be  a  difficult  and  expensive  operation  to 
flange  these  sills  by  hand.  Me  therefore  cut  out  a  vec  in  the 
flanges  with  the  cutting  torch.  The  first  or  straight  bend  is 
made  with  the  rolls;  then  the  short  bends  are  made,  causing 
the  flange  to  close  up  where  it  had  been  cut  out.  It  is  then 
welded  either  by  the  electric  arc  or  oxyacetylene  process,  mak- 
ing a  substantial  and  economical  job.  This  is  shown  in 
Fig.  1. 

Reclaiming     Boiler  Tubes  and  Flues 

In  the  tube  shop  every  day  hundreds  of  various  sizes  and 
lengths  of  boiler  tubes  are  repaired.  Autogenous  welding 
makes  it  possible  to  reclaim  many  tubes  which  otherwise, 
on  account  of  the  deep  pitting,  would  have  to  be  scrapped. 
These  are  reclaimed  by  filling  in  these  pits  by  welding  with 
either  the  oxyacetylene  or  electric  arc;  this  operation  restores 
them  to  serviceable  condition,  making  them  practically  as 
good  as  new  tubes.  A  number  of  superheater  flues  reclaimed 
in  this  way  are  sho\Mi  in  Fig.  2.  Many  of  the  larger  size 
flues,  from  4  in.  to  5^-2  in.  in  diameter,  that  are  beyond  re- 
pair due  to  excessive  pitting  are  split  full  length  of  tulae  with 
the  o.xyacetylene  torch  and  flattened  out.  The  plate  thus 
obtained  from  the  tube  is  used  for  various  purposes.  Prac- 
tically all  the  larger  tubes  scrapped  are  reclaimed  in  this 
manner. 

Oil  drums  come  in  for  repairs  and  we  often  find  them 
badly  damaged,  caused  by  coming  in  contact  with  heavy 
bodies  resulting  in  deep  dents  in  the  drums.  Some  of  these 
dents  are  so  deep  that  it  is  impossible  to  straighten  them  with 
internal  hydraulic  pressure.  It  is  therefore  necessary  to  cut 
off  one  end  of  the  dnun  with  the  oxyacetylene  torch  and 
straighten  the  drum  by  physical  effort.  After  the  drum  is 
straightened,  the  end  is  fitted  back  to  its  original  position  and 
welded  with  either  the  oxyacetylene  or  electric  process.  This 
makes  a  strong  durable  job,  and  the  cost  is  well  within  the 
limits  of  the  original  price  of  the  drum.  One  partly,  and  one 
completely,  repaired  drum  are  shown  in  Fig.  3. 

In  making  repairs  to  metal  pilots  the  cutting  torch  is 
employed  extensively  in  separating  the  structure,  for  if  the 
rivets  are  cut  oft"  with  sledge  and  chisel,  on  account  of  the 
light  material,  a  decided  loss  would  ensue  through  damage 
caused  in  cutting  oft"  and  backing  out  rivets.  Fig.  4  shows 
a  Dilot,  on  which  the  rivets  have  been  cut  off,  ready  to  be 
dismantled  and  straightened.  We  also  manufacture  in  this 
department  tanks,  foundry  ladles,  structural  shapes,  etc. 
AVelding  is  employed  wherever  possible  instead  of  riveting 
and  other  methods  of  joining  the  metal  parts.  One  or  more 
welding  outfits  are  in  constant  use  in  this  shop. 

General  Boiler  Welding 

Boiler  work  develops  an  extensive  field  for  both  the  oxy- 
acet}dene  and  arc  welding  processes.     When  the  inside  fire- 

•Abstract  of  a  paper  presented  before  the  San  Francisco  section  of  the 
American  Welding  Society,  by  H.  J.  McCracken  and  F.  J.  Hickey. 


ijox  must  be  removed,  instead  of  cutting  it  out  as  we  were 
formerly  forced  to  do  with  drills,  hammers  and  chisels,  the 
oxvacet\lene  process  is  now  employed.  The  work  is  per- 
formed'not  only  quicker  and  cheaper  but  with  less  hard  labor 
and  with  more  satisfactory  results.  In  fabricating  the  new 
firebox  to  re])lace  the  old  one  renioved,  we  find  that  numerous 
irregular  shapes  are  needed.  Formerly  the  trimming  of  the.se 
sheets  was  performed  under  the  power  punch.  They  are  now 
cut  with  the  oxyacetylene  torch  which  reduces  the  cost  and 
saves  considerable  time. 

The  ciuestion  of  whether  the  welding  together  of  all  the 
sheets  in  the  firebox  is  better  than  tlie  riveted  process  is 
now  under  consideration.  We  have  partly  welded  fireboxes 
now  in  service  and  their  perfonnance  so  far  is  all  that  could 
be  expected  and  we  believe  that  by  employing  the  long  flange 
so  that  the  weld  is  made  betw-een  two  rows  of  staybolts,  almost 
perfect  results  can  be  obtained.  The  welding  of  these  seams 
can  be  performed  with  either  the  oxyacetylene  or  electric  arc 
process. 

In  removing  the  mudring  from  the  boiler  we  very  often    . 
find  the  bottom  of  the  ring  in  poor  condition  due  to  corrosion. 
The  sharp  corner  of  the  mudring  in  many  instances  is  eaten 
away.  We  build  up  the  corners  and  all  flat  surfaces  where 
corrosion  has  taken  place.     Such  a  job  is  shown  in  Fig.  5. 

After  the  inside  firebox  is  removed  from  the  boiler  the 
staybolts  still  remain  in  the  outside  wTapper  sheet.  To  re- 
move these  bolts  the  oxvacetylene  torch  is  employed  to  turn 
the  bolt  half  way  through  the  sheet;  the  bolt  is  then  hot 
enough  in  the  sheet  so  that  it  can  be  worked  out  by  a  helper 
who^ises  a  short  length  of  pipe  for  this  puqiose.  This 
method  of  removing  staybolts  from  side  sheets  is  fast  and  is 
an  improvement  over  the  old  method  of  drilling  them  out. 
.Application  of  Flexible  Staybolts 
\\'e  apply  a  great  many  flexible  staybolts  to  locomotive 
boilers.  The  sleeves  were  formerly  screwed  into  the  outside 
wrapper  sheet  but  this  is  relatively  an  expensive  operation. 
The  new-  st}-le  sleeve  is  ball  seated  and  welded  to  the  wrapper 
sheet  by  tlie  electric  arc  process.  The  oxyacetylene  process 
could  not  be  employed  on  this  class  of  work  as  on  account 
of  the  diffused  heat,  the  sleeve  and  sheet  would  have  a  ten- 
dency to  warp.  A  particularly  advantageous  feature  of  the 
electric  arc  weld  is  aft'orded  through  tlie  concentration  of  the 
intense  heat  in  a  small  area  enabling  it  to  be  applied  just 
where  it  is  needed  without  heating  up  so  much  of  the  adja- 
cent material. 

In  welding  firedoor  seams  the  practice  of  some  roads  is  to 
prepare  the  "door  hole  seam  as  ordinarily  done  for  plugs  or 
rivets  and  then  lap  weld  the  flange  to  the  back  head.  The 
method  followed  by  the  Southern  Pacific  is  to  butt  the  flanges 
of  the  back  head  and  door  sheet,  and  weld  with  either  the 
electric  arc  or  oxyacetylene  process.  We  have  been  follow- 
ing this  process  for  several  years  and  have  never  experienced 
anv  trouble  with  this  method  of  welding  door  holes. 

When  the  bottom  of  the  tube  sheet  is  badly  corroded  and 
cracked  it  can  be  repaired.  If  the  welding  process  was  not 
available  we  would  find  it  necessarj-  to  remove  tne  entire 
sheet,  which  would  cause  considerable  delay  and  add  greatly 
to  the  cost  of  making  repairs  to  tliis  boiler.  The  rejiairs  are 
made  by  cutting  out  the  lower  section  of  the  sheet,  leaving 
the  dn-  pipe  and  header  in  place  and  welding  in  a  new 
section.  .  , 

Defects  that  develop  in  the  firebox  sheets  are  repaired  with 
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both  oxyacet\'lene  and  electric  arc  processes  where  new  half 
side  or  tube  sheets  are  ap])lied.  The  defective  parts  are  cut 
out  with  the  oxyacetx'lene  tcrch  and  tlie  electric  arc  is  em- 
ployed almos,  exclusively  in  welding  in  the  sheets. 

Another  operation  in  which  the  electric  arc  has  Ixen  em- 
ployed to  great  advantage  in  railroad  shops  is  in  the  main- 
tenance of  boiler  tubes.  Tubes  are  applied  in  the  boiler  in 
the  usual  manner  and  placed  in  service.  After  they  have 
been  in  service  a  certain  period  or  when  they  show  signs  of 
leaking  the  locomotive  is  held  and  the  tubes  are  given  a 
thorough  working,  then  the  sheets  are  roughened  or  sand 
l>lastcd  and  the  tubes  welded  to  the  sheet.  \\'e  find  this 
method  has  given  excellent  results. 

There  are  many  other  articles  repaired  in  the  boiler  shop 
by  the  electric  arc  and  oxyacetylene  processes.  An  example 
is  a  bail  for  a  dragline  bucket.  This  bail  came  in  the  boiler 
shop  broken  in  several  places.  We  applied  a  1-in.  reinforc- 
ing plate  on  the  bottom  side  and  welded  it  all  around  on 
inside  and  outside  edges  with  the  electric  arc  process,  thus 
insuring  a  strong  durable  job  which  will  stand  up  to  the 
heavy  service  imposed  upon  it. 

Machine  Shop  Welding 

.\mong  the  many  parts  repaired  in  the  machine  shop  are 
trailer  truck  equalizers,  transmission  bars,  eccentric  cranks, 
cross  heads,  coupler  supports,  truck  frames,  draw  bar  yokes, 
chafing  iron  castings,  radius  bars,  truck  spring  hanger  pins, 
eccentric  blades,  links,  guide  yokes,  ends  of  axles,  swing 
hangers  for  pony  trucks,  center  castings,  end  sills  for  tender 
frames,  cylinder  head  castings,  injectors,  piston  rods,  cylin- 
der heads,  superheater  units,  reverse  shafts,  dope  cups  on 
rods,  cylinders,  piston  heads  and  axle  collars. 

Reclaiming  Castings  in  the  Foundry 

In  the  steel  foundry  where  many  castings  are  manufac- 
tured every  day,  broken  and  defective  castings  can  be  re- 
claimed by  welding  those  that  are  found  defective  from  sand 
sf)ots,  blow  holes  or  shrinkage  cracks.  These  welds  when 
properly  made  are  as  readily  machined  as  any  other  part  of 
the  work.  Risers  and  sink  heads  can  be  cut  off  quickly  and 
more  cheaply  than  by  any  other  method. 

Fig.  6  shows  a  method  of  welding  high  speed  steel  points 
on  carbon  steel  lathe  tools,  which  gives  very  good  results  and 
saves  making  the  whole  tool  out  of  expensive  high  speed 
steel. 

Figs.  7  and  8  shows  a  worn  outer  collar  of  car  axle  before 
and  after  reclaiming  with  the  electric  welding  process.  By 
machining  the  collar  to  the  original  thickness  the  axle  is 
ready  for  use  again.     It  would  otherwise  have  to  be  scrapped. 

A  locomotive  frame  that  had  broken  and  was  welded  with 
electricity  is  shown  in  Fig.  9.  This  is  a  ver\-  good  illustra- 
tion of  the  saving  that  can  be  made  by  using  the  o.xyacetylene 
or  electric  welding  processes.  Formerly  with  a  break  of  this 
kind  it  was  necessary  to  drop  the  wheels  and  do  considerable 
stripping  before  the  frame  could  be  welded.  This  weld  was 
made  with  the  arc  without  doing  any  stripping  or  disturbing 
the  driving  wheels.  We  have  had  very  good  success  with 
welds  made  in  this  manner.  The  material  is  cut  out  with 
an  oxyacetv'lene  cutting  torch,  trimmed  up  by  hand  and  then 
electric  welded;  either  solid  weld  or  laminated  process. 

A  grease  cup  welded  on  a  locomotive  main  rod  is  shown 
in  Fig.  10.  The  cup  is  finished  in  a  turret  lathe  and  set 
over  the  hole  in  the  rod,  welded  and  then  smoothed  up  with  a 
hollow  mill.  After  finishing  the  cup  has  the  appearance  of 
having  been  made  integral  with  the  rod.  An  electric  weld- 
ing job  on  a  cracked  locomotive  cylinder  is  shown  in  Fig. 
1 1.  The  break  is  veed  out  and  studs  applied  in  sides  of 
crack  and  then  iilled  up  solidly  vvdth  the  electric  welder. 

Patches  in  boilers  now  welded  in  place  were  formerly 
applied  v^'ith  rivets  or  plugs  and  the  joints  very  often  inter- 
fered with  other  parts  of  the  machiner}-.     The  welded  joint 


overcomes  that  difficulty,  the  seams  being  practically  the 
same  thickness  as  the  sheet. 

Fig.  12  shows  the  [)reparation  and  method  of  holding 
sleeves  while  welding,  and  Fig.  13  siiows  flexible  siaybolt 
sleeves  welded  on  a  locomotive  ijoiler.  After  the  holes  are 
drilled  and  countersunk  to  suit  sleeves  the  surface  surround- 
ing the  lioles  is  cleaned  and  roughened,  which  Ijreaks  away 
all  scale  and  dirt  on  the  sheet  and  gives  the  welder  a  chance 
to  do  a  much  better  jol>  than  would  be  possible  if  roughing 
was  not  done. 

Both  '■■uperhealer  ;ind  small  llues  are  electric  welded  around 
the  beads,  which  method  we  have  been  following  in  all  our 
shops  for  some  time  with  very  satisfactory  results.  There 
has  been  little  basic  improvement  made  in  the  method  of 
applying  and  setting  Hues  for  tlie  past  ,30  years  or  more, 
and  tlues  will  leak,  ver\'  often  causing  delay  to  a  train. 

Welds  across  the  center  of  front  flue  sheet  on  2-10-2  chiss 
locomotives  are  shown  in  Fig.  14,  the  lower  portion  of  the 
sheet  being  new. 

A  method  of  applying  a  patch  to  the  top  of  a  door  sheet 
is  shown  in  Fig.  IS.  The  patch  was  necessary  on  account 
of  lap  cracks  and  because  the  sheet  was  pitted  in  the  knuckle. 
This  patch  as  shown  has  been  tack  welded  in  several  places 
m  order  that  bolts  and  clamps  may  be  removed.  The  same 
door  sheet  after  welding  is  shown  in  Fig.  16. 

Welding  at  the  Reclamation  Dock 

Many  parts  are  reclaimed  on  the  reclamation  dock  with 
oxyacetylene  welding,  such  as  switch  points,  frogs,  couplers  of 
all  sizes  and  types,  coupler  knuckles  of  all  types,  continuous 
rail  joints,  track  drills,  switch  stands,  oil  cups,  water  strain- 
ers, spring  plates,  steam  hose  couplings,  pipe  cutters,  monkey 
wrenches,  oil  drums,  ballast  forks,  body  bolsters,  truck  bol- 
sters, journal  boxes,  track  jacks,  brake  heads,  etc. 

The  most  successful  applications  of  welding  undoubtedly 
have  iieen  in  places  where  thorough  supervision  and  training 
of  welders  have  been  carried  on.  No  matter  what  kind  of 
material  is  to  be  welded,  or  what  the  type  of  welding  is, 
the  reliability  of  the  weld  rests  in  a  large  degree  with  the 
operator. 

Careful  examination  and  inspection  of  the  welded  joint  is 
of  the  utmost  importance.  There  are  certain  factors  which  de- 
termine the  physical  characteristics  of  the  weld :  First — exam- 
ination of  the  weld  by  visual  means;  second — the  edges  of 
the  deposited  metal  should  be  chipped  with  a  cold  chisel  or 
tried  with  a  calking  tool  to  determine  the  relative  adhesion 
of  deposit;  third — jjulling  apart  welded  sections  cut  from  the 
finished  product;  fourth — the  bending  or  breaking  test. 


Condition  of  Power  Hammers 
Important' 

'T'HE  variations  in  steam  consumption  for  a  given  size 
of  steam  power  hammer  depend  entirely  upon  the  con- 
dition of  the  hammer,  relative  to  its  state  of  repair  and 
valve  adjustment.  In  order  to  get  the  most  economical  op- 
eration, all  valve  rigging  should  be  in  the  best  mechanical 
condition.  In  order  to  obtain  this,  special  attention  must 
frequently  be  given  to  all  bushings  and  bolts  to  keep  them 
tight.  Valves  must  have  a  good  fit  in  the  valve  cases,  but 
must  not  be  too  tight  to  hinder  operation  of  the  hammer. 

Another  very  imj)ortant  item  is  the  condition  of  the 
cylinder  and  piston  rings.  It  takes  a  very  short  time  for  a 
cylinder  to  become  larger  in  the  center  than  at  either  end, 
particularly  if  lubrication  is  not  the  best.  In  our  plant  we 
obtain  very  good   results  by  using   a   packing   ring  rather 

*From  an  article  by  R.  E.  Waldron,  chief  engineer.  Dominion  ForRe  & 
Stamping  Company,  Walkerville,  Ontario,  published  in  October,  1922,  I^org- 
ing   and    Heat  Treating. 
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than  a  metallic  ring.  We  have  used  steel  and  bronze  rings, 
but  finally  came  to  the  packing  ring,  which  has  given  us  en- 
tire satisfaction  and  we  use  it  on  every  hammer  in  the  shop, 
with  the  result  that  we  have  not  had  to  touch  a  cylinder  for 
over  three  years.  The  method  of  installing  these  rings  per- 
mits at  all  times  a  very  good  contact  throughout  the  circum- 
ference of  the  cylinder,  thus  eliminating  to  a  great  extent 
leakage  of  steam  past  the  piston.  You  are  probably  all 
familiar  with  this  piston  ring;  however,  there  are  several 
on  the  market,  and  we  find  some  which  give  much  better 
service  than  others. 

The  correct  adjustment  of  the  main  valve  is  a  ver)-  im- 
portant point  for  the  master  mechanic  or  repair  man  to  keep 
in  mind  at  all  times,  as  it  is  quite  possible  to  have  the  valve 
set  in  such  a  way  that  the  hammer  will  operate  very  satis- 
factor)',  but  with  the  operation  far  from  economical.  The 
valve  setting  question  is  one  which  is  handled  by  every 
master  mechanic  in  his  own  way  and  which  is  really  a  dif- 
ficult point  to  keep  checked  up.  However,  you  can  tell 
a  great  deal  about  the  setting  and  condition  of  steam  hammer 
valves  and  rings  by  studying  the  exhaust  and  by  watching 
for  a  good  sharp  cut  off. 

Steam  Consumption  Per  Hour  for  Various  Sizes 
of  Hammers 

Four  curves  to  show  steam  consumption  per  hour  for 
various  size  hammers  from  1,000  to  8,000  pounds  are  given 
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Steam  Consumption  of  Steam   Drop  Hammers.     Curves  Plotted  from 

the    Results   of   Four   Sets  of  Tests  to   Show   the   Steam 

Consumption   Per  Hour  for  Various  Size   Hammers 

in  the  illustration.  You  will  see  that  there  is  quite  a  dif- 
ference between  the  results  of  these  various  tests.  The  two 
full  dotted  curves  were  taken  from  Messrs.  Craig  and 
Thompson's  article  in  the  Iron  Age  of  June  9,  1921,  show- 
ing consumption  of  hammers  in  good  repair  and  the  same 
hammers  before  putting  them  in  good  condition.  The  great 
importance  of  keeping  hammers  in  good  repair  is  evident. 
The  third  curve  is  plotted  from  figures  which  were  obtained 
by  a  series  of  tests  run  by  another  forge  shop  which  has 
done  considerable  work  upvon  this  problem.  The  fourth 
curve  is  one  which  was  plotted  from  figures  obtairfed  from 
actual  tests  in  our  own  shop.  These  tests  were  all  made  by 
actually  condensing  the  steam  from  exhaust  and  weighing  the 
condensate.  You  will  see  that  they  varj-  considerably,  but 
as  I  stated  before,  this  depends  entirely  upon  the  condition 
of  the  hammer. 


Sand  Valve  and  Telescope  Pipe 
for  Sanding  Locomotives 

pRACTIC.\LLY  every  coal  dock  and  enginehouse  is 
equipped  with  a  sand  box  filling  device,  but  some  of 
these  give  trouble.  The  one  shown  in  the  illustration  has 
proved  unusually  efficient  for  sanding  locomotives  quickly 
and  to  date  has  required  no  expenditure  for  maintenance. 
The  telescope  arrangement  permits  large  and  small  locomo- 
tives to  be  sanded  without  spilling  sand  over  the  jacket, 
allowing  this  sand  to  find  its  way  into  the  machinery,  where 
it  causes  endless  trouble.    This  device  has  been  in  service 


yhjfteys.iOrvore 


-S'lJankHose 
A    Cheaply-Made    and    Efficient    Locomotive    Sanding    Device 

over  18  months  and  has  given  no  trouble  whatever  during 
that  period. 

Sanders  of  the  tj'pe  illustrated  are  elevated  on  the  coal 
dock,  one  being  provided  over  the  center  line  of  each  track, 
just  high  enough  to  give  a  little  clearance  over  the  largest 
locomotive.  Each  sander  is  applied  to  a  4-in.  pipe  extension 
from  the  sand  storage  tank,  usually  elevated  in  some  high 
portion  of  the  coal  dock,  so  that  the  sand  can  work  down 
by  gravity. 

Mechanical    Construction 

This  sanding  device  consists  of  a  4-in.  extra  heav7  butter- 
fly valve  A,  provided  with  a  1-in.  valve  stem  and  operated 
by  a  counterbalanced  lever  B  which  makes  the  valve  self- 
closing.  A  3J/2-in.  tank  hose  C  about  3  ft.  10  in.  long,  is 
clamped  to  a  3-in.  pipe  nipple  and  applied  to  the  bottom 
of  the  sand  valve  A.  A  galvanized  iron  pipe  D  is  suspended 
over  two  pulleys  and  counterweigh  ted,  safety  cables  being 
provided  as  shown.  Details  of  the  arrangement  for  support- 
ing the  pulleys  are  shown  in  section  ,4.4  and  the  proportions 
and  length  of  cable  are  such  that  pipe  D  has  a  34-in.  adjust- 
ment over  tank  hose  C.  Two  handles  on  pipe  D  provide  for 
its  easy  handling.  .\  copper  sash  chain  with  a  suitable 
handle  serves  as  an  extension  to  operating  valve  handle  B. 
A  large  sheet  metal  hood  E  is  welded  to  the  4-in.  pipe  above 
the  sand  valve  to  protect  the  device  as  much  as  possible 
from  weather  conditions. 

It  is  not  necessary  to  spot  locomotives  on  the  center  line 
of  this  arrangement,  as  the  sheet  iron  pipe  D  jjermits  a  24-in. 
adjustment  in  all  directions  from  the  center  line.  With 
proper  care  in  constructing  and  assembling  parts,  this  device 
will  operate  successfully  for  an  extensive  period  vv'ithout  need 
of  repair. 


Mounting  and  Demounting  Car  Wheel  Press 


SIMPLICITY,  ease  of  control  and  speed  of  operation  are 
predominating  features  of  the  new  No.  476  Chambers- 
burg  wlieel  press  illustrated.  This  press  is  designed 
for  mounting  and  demounting  car  wheels,  being  notable  for 
few  moving  parts,  stationary  beams  and  single  motor  drive. 
The  press  is  built  in  two  sizes,  one  having  a  capacity  of  200 
tons  for  mounting  and  400  tons  for  demounting;  the  other 
size  provides  300  tons  for  mounting  and  600  tons  for 
demounting. 

With  this  press,  both  wheels  can  be  pressed  on  or  off  an 


ing  head  and  is  recessed  to  [jerniit  long  shafts  to  be  readily 
handled  in  the  machine. 

Two  independent  pumps  mounted  in  one  body  are  attached 
to  the  right  end  beam.  The  eccentric  drive  shaft  and  plungers 
are  run  continuously  from  the  motor  mounted  on  the  press. 
When  the  conveniently-located  operating  valves  on  the  front 
of  the  press  are  open,  the  discharged  water  is  bi-passed  to 
the  supply  tank.  When  either  of  these  valves  is  closed  the 
water  is  forced  to  the  operating  cylinders.  The  large  plungers 
on  each  side  of  the  pump  have  a  release  valve  so  that  when 


Simplicity,    Ease  of  Control  and  Speed   of  Operation   are   Features  of  this   New   No.  476  Chambersburg   Wheel   Press 


axle  simultaneously  or  one  at  a  time.  The  press  is  automatic 
in  operation,  being  designed  for  severe  duty  and  the  reduc- 
tion of  maintenance  and  repair  to  a  minimum.  All  beams 
are  stationary  and  have  large  bases,  enabling  the  press  to 
be  bolted  directly  to  a  concrete  foundation.  All  necessary 
adjustments  for  pressing  on  or  off  wheels  are  made  by  means 
of  small  light  forcing  blocks  and  sleeves  suspended  from  a 
trolley.  The  cylinder  beam  at  the  right-hand  end  contains 
the  ram  for  pressing  wheels  on  their  axles.  The  center  beam 
is  used  for  pressing  wheels  off.  The  rams  have  a  long  bear- 
ing in  the  beam  and  are  provided  with  safety  valves  so  that 
when  the  plungers  reach  an  outward  stroke  of  12  in.,  the 
valves  blow  off,  preventing  over  travel.  The  resistance  beam 
at  the  left-hand  end  is  provided  with  a  removable  steel  fac- 


a  pressure  corresponding  to  about  100  tons  on  the  rams  is 
applied,  these  release  valves  open  and  bi-pass  water  from 
the  large  plungers.  The  small  plungers  continue  pumping 
until  the  maximum  tonnage  is  reached,  when  a  second  set 
of  release  valves  opens  preventing  an  excessive  pressure. 
Valve  trips  are  provided  on  the  pumps  so  that  a  variety  of 
speeds  can  be  obtained  on  the  rams. 

The  rams  are  of  modern  construction  throughout  so  ar- 
ranged that  they  return  rapidly  after  each  stroke  and  with- 
out the  loss  of  water.  This  press  can  be  arranged  for  either 
belt  or  motor  drive  as  desired.  A  20-hp.  motor,  running  at 
900  r.p.m.,  is  required  for  the  200-400-ton  press;  a  oO-hp. 
motor  for  the  400-600-ton  machine. 

In     addition     to    the    complete    press,     two    assembling 
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trucks  on  a  track  and  a  screw  jack  are  furnished.  These 
assembling  parts  should  be  located  a  convenient  distance 
from  the  front  of  the  machine,  the  truck  grooves  being  set 
level  with  the  floor.  One  set  of  forcing  blocks  and  sleeves 
is  supplied,  carried  on  trolk'ys  furnished  with  the  machine. 
Two  trucks  are  provided  for  supporting  the  wheels  and  ad- 


justing them  longitudinally  in  the  press.  These  trucks  serve 
to  line  up  the  wheels  and  axles  and  are  equipped  with 
grooved  caps  spaced  to  suit  33  in.,  36  in.  and  38  in.  wheels. 
The  pressure  gage  is  graduated  to  show  tons  pressure  on  the 
rams  and  lb.  per  sq.  in.  This  press  is  made  by  the  Cham- 
Ijersburg  Engineering  Company,  Chambersburg,  Pa. 


Cutting -Off  Machine  Provided  With  Roller 


Feed 


THE  machine  for  cutting  off  pipe,  tubing  and  solid  bars, 
made  by  the  Modern  Machine  Tool  Company,  Jack- 
son, Mich.,  has  recently  been  provided  with  a  double 
live  roller  feed.  This  arrangement,  applicable  to  2-in.  and 
3-in.  machines,  feeds  the  stock  through  the  spindle  against 
an  automatic  stop  for  gaging  the  length  of  pieces  to  be  cut 
off.  The  automatic  stock  stop  is  of  the  same  general  design 
as  the  old  one,  but  is  operated  from  the  tube  block.  A  plate, 
adjustable  to  take  care  of  the  tool  setting  for  different  sizes 
of  stock,  is  attached  to  the  right-hand  side  of  the  tool  block 
and  arranged  with  a  lug  to  catch  and  rock  the  rocker  block 
shown  between  the  tool  block  and  frame.  As  the  tool  block 
is  moved  out,  removing  the  tool  from  the  cut,  the  last  J/s  in. 
movement,  the  lug  catches  the  rocker  shaft  and,  through  the 
lever  and  cam,  rotates  the  stock  stop  throwing  it  out  3/16  in. 
As  soon  as  the  tool  block  is  fed  in  to  start  the  cut,  the  spring 
brings  the  stop  back  to  place  clear  of  the  work  so  that  it 
will  not  wear  and  the  work  can  drop  away  from  the  tool. 

The  double  live  roller  feed  for  feeding  stock  through  the 
spindle  is  driven  through  worm  and  gears  from  the  cone 
pulley  shaft.  As  the  machine  is  slowed  for  large  stock,  it 
also  slows  up  the  speed  of  tlie  feed.  The  feed  rolls  run 
continuously.  They  are  so  trunnioned  and  connected  with  the 
collet  control  lever  shaft  that  the  in-movements  of  the  collet 
control  lever  opens  the  collet  and  brings  the  roll  simultane- 
ously up  to  the  stock.  A  slight  further  pressure  on  the  collet 
control  lever  feeds  the  stock  through  the  spindle  against  the 
stop.  The  back  movement  of  the  collet  lever  throw^s  the 
rolls  clear  of  the  stock  and  closes  the  collet. 

The  collet  control  has  been  changed  by  placing  the  control 
lever  in  a  vertical  j>osition,  with  a  toggle  action  applied  in 
such  a  way  as  to  do  away  with  the  greater  part  of  the  fric- 


tion encountered  on  the  old  machine.  The  collet  control 
lever  operates  a  great  deal  easier  than  on  the  old  machine 
even  with  the  added  work  of  controlling  the  feed.  Moreover, 
the   operator   is  saved   three   or  four  motions   and   one   step 


Modern  Machine  for  Cutting  Off  Pipe,  Tubing  and  Bar  Stock 

for  every  piece  he  cuts  oft".  This  is  evidently  an  important 
factor  in  working  up  large  amounts  of  piping  or  bar  stock 
as  frequently  is  necessary  in  large  railroad  shops  and  par- 
ticularly production  departments. 


Safety  Lock  Nut  Positive  in  Action 


T 


HE  problem  of  lost  nuts  is  one  of  considerable  magni- 
tude to  the  railroads  and  represents  a  large  item  of 
expense  for  replacement  and  damage  to  other  parts 


Rose-Atbin   Safety   Lock    Nut 

of  the  equipment  due  to  nuts  working  off  in  service.    Several 
notable  features  are  evident  in  the  design  of  the  safetv  lock 


nut  illustrated.  The  nut  is  positively  locked  in  any  position 
desired  on  the  bolt  and  cannot  get  loose  from  vibration, 
remaining  firmly  in  place  until  removed  by  hand.  The  nut 
is  easy  to  put  on  and  take  off  and  the  threads  of  the  bolt  or 
nut  are  not  destroyed  unless  it  is  attempted  to  remove  the 
nut  without  first  unlocking  the  patented  pin.  As  shown  in 
the  illustration,  the  face  of  the  nut  is  milled  to  receive  the 
patented  pin  which  has  two  points  fitting  around  the  bolt. 
There  is  a  shoulder  on  each  of  these  points  and  a  small 
hole  in  the  body  of  the  pin. 

In  putting  this  nut  on,  it  is  turned  down  as  far  as  it  will 
go.  The  patented  pin  is  driven  in  the  slot  in  the  nut  as  far 
as  it  will  go  until  the  butt  end  is  flush  with  the  side  of  the 
nut.  The  points  are  then  pulled  together  as  illustrated  at  the 
left  in  the  illustration.  The  success  of  this  nut  depends  upon 
the  two  shoulders  of  the  patented  pin  digging  into  the  thread 
of  the  bolt  just  enough  to  nick  it.  This  does  not  destroy  the 
threads  unless  a  w-rench  is  used  to  turn  off  the  nut  before 
first  unlocking  the  patented  pin.  In  removing  the  lock  it  is 
simply  necessary  to  straighten  the  p>oints  of  the  pin  and  use 
a  punch  in  the  small  hole  indicated.  This  patented  nut  can 
be  locked  in  any  position  on  any  thread.  It  is  made  by  the 
Rose-.'Vlbin   Safety   Lock   Nut    Company,   Brooklyn,   N.   Y. 
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Grease  Cup  for  Locomotive  Connecting  Rods 


AdREASE  CUP  for  locomotive  connecting  rods,  so  ar- 
ranged that  it  is  not  easily  lost  nor  the  threads 
stripped  or  crossed,  is  shown  in  the  illustration. 
Grease  cups  sometimes  are  arranged  with  an  extension 
threaded  to  turn  into  a  suitable  hole  in  the  rod,  but  in  this 


New    Grease     Cup     with     Several     Meritorious     Features 

case  the  boss  B  is  forged  integral  with  the  rod  R.  The  grease 
cup  C,  provided  with  an  integral  nut  portion  at  the  top  for 
application  and  removal,  consists  essentially  of  a  cylinder  in 
which  plunger  P  is  oj:)erated  by  screw  5.  It  will  be  noted 
that  the  oil  cup  has  a  long  threaded  bearing  in  boss  B  and 


a  considerable  extension  at  the  lower  end,  of  the  same 
diameter  as  the  root  thread  diameter.  This  assists  in  start- 
ing the  cup  on  ap{>lication  and  practically  prevents  all  pos- 
sibility of  cross  threading.  Two  recesses  A'  are  shown  in 
plunger  P.  These  act  as  keys  for  the  grease  and  tend  to  pre- 
vent accidental  turning  of  the  plunger.  A  small  hole  H 
is  drilled  near  the  bottom  of  the  grease  cup  but  above  a  few 
threads  to  allow  hot  gases,  if  such  are  formed,  to  escape 
before  the  plug  is  completely  removed.  This  prevents  boil- 
ing hot  grease  from  being  blown  around  as  sometimes  hap- 
pens with  solid  plugs. 

In  operation,  this  grease  cup  is  unscrewed  from  the  rod 
and  the  plunger  turned  to  its  upper  position.  The  cylinder 
is  tilled  with  grease  and  the  cup  re-aj)plied  to  the  rod.  Turn- 
ing the  screw  S  then  forces  grease  into  the  bearing  as  desired. 
The  boss  itself  does  not  receive  grease  so  that  threads  in  the 
boss  are  never  clogged,  another  fact  which  decreases  the  pos- 
sibility of  crossing  and  stripping  the  threads.  No  lock- 
ing nut  is  needed  because  the  shoulder  on  the  cup  contacts 
with  the  top  of  the  boss  and  locks  the  cup  in  jxjsition  when 
it  is  screwed  down  tight.  As  the  cup  is  threaded  over  the 
major  portion  of  its  length  there  are  sufficient  threads  so 
that  the  cup  may  be  screwed  down  tight  into  place  without 
danger  of  stripping  the  threads. 

The  advantages  of  this  fonn  of  grease  cup  construction 
over  that  commonly  used  will  be  apparent  at  a  glance.  The 
cup  has  been  given  a  severe  test  by  several  western  roads 
under  adverse  service  conditions  and  proved  satisfactory.  It 
is  said  that  an  engine  in  passenger  service  equipped  with 
these  cups  ran  2,000  miles  with  one  filling.  J.  W.  Warden, 
.Autocall  Company,  Shelby,  Ohio,  controls  the  patent. 


Induction  Motor  with  One -Piece  Rotor  Winding 

ANEW  induction  motor,  designated  as  L-A  type  H.  D.,      is  silver  welded,  after  which  the  metal  at  both  connections 
and  having  a  one-piece  rotor  winding,  has  recently     is  processed  by  means  of  a   contracting  operation   that  re- 
been    marketed    by   the   Louis   Allis    Company,    Mil-     hardens  tlie  copper  at  the  point  where  the  heat,  applied  dur- 
waukee,  Wis.     The  entire  winding  of  the  motor  consists  of     ing  the  welding,   softened   it.     This   treatment  results   in   a 

lapped,  silver-welded  joint  of'  high  strength. 

The    rotor    winding    is    faliricated    of    comparatively    thin 


Louis  Allis  L-A  Type   H.   D.   Induction   Motor 

an  integral  sheet  of  copper,  punched  and  formed  by  a  spe- 
cial   mechanical   process.      This   one-piece   winding    is   ma- 
chine-wrapped around  the  rotor  core,  the  copper  bars  being 
expanded  into  the  core  slots  by  swaging. 
-  The  single  joint  which  extends  through  the  two  end  rings 


Rotor  Winding  Made  of  One  Piece  of  Thin  Copper  Stoctc 

copper  stock,  which  has  a  high  thermal  conductivity  and 
which  conducts  the  heat  generated  in  it  toward  the  ends  of 
the  rotor  bars  where  this  heat  is  dissipated  through  the 
action  of  the  malleable  iron  fans.  The  rotor  bars  themselves 
also  constitute  an  efficient  blower,  thus  materially  increas- 
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ing  the  ventilation.  The  rotor  core  is  a  self-contained  unit 
and  may  be  pressed  on  and  off  the  shaft  readily,  as  it  has 
a  straight  keyway. 

In  other  respects  the  motor  is  largely  conventional  except 
that  it  employs  open  slots  without  the  usual  overhanging 
tooth  tips.  The  manufacturer's  experience  has  shown  that 
so  long  as  a  suitable  relation  is  maintained  between  the  air 
gap  and  slot  width,  the  performance  does  not  suffer  as  re- 
gards power  factor  and  efficiency,  and  that  a  rotor  core  of 
this  construction,  with  a  suitable  winding  results  in  excep- 
tionally   high    starting    and    running    torques.      These    ab- 


normally heavy  starting  and  running  torques  have  led  the 
manufacturers  to  increase  the  shaft  size  over  and  above  the 
usual  practice  for  a  given  rating  which,  in  combination  with 
the  liberal  bearings,  fabricated  from  a  phosphor  bronze, 
should  insure  long  life  in  ser\^ice. 

All  motors  are  guaranteed  to  carry  their  full  rated  load 
continuously  with  a  temperature  rise  not  exceeding  40  deg. 
C,  and  after  their  ultimate  temperature  has  been  reached, 
to  carr}'  25  per  cent  overload  for  two  hours  with  a  tempera- 
ture rise  not  exceeding  55  deg.  C.  The  motors  are  made 
in  standard  industrial  sizes,  voltages  and  frecjuencies. 


Rugged  Shaper  With  Thirty  -Two  Inch  Stroke 


A  RUGGED  shaper,  known  as  the  Dreadnaught,  has 
recently  been  developed  by  The  Ohio  ^lachine  Tool 
Company,  Kenton,  Ohio.  The  column,  rail,  ram  and 
in  fact  all  of  the  important  parts  of  this  shaper  have  been 
designed  with  generous  proportions  in  order  to  meet  the  re- 
quirements of  large  plants  where  the  work  is  particularly 
severe  and  where  the  shaper  is  not  only  required  to  remove 
metal  rapidly  and  accurately,  but  to  take  a  maximum  cut  at 
each  stroke  without  stalling. 

The  Dreadnaught  shaper  has  a  stroke  of  32  in.  and  is 
equipped  with  a  large  diameter  pulley,  having  a  wide  face, 
which  will  efficiently  transmit  all  the  power  required.  The 
single  and  back  gear  ratios,  as  they  denote  the  relation  be- 
tween the  revolutions  of  the  drive  pulley  and  stroke  of  the 
ram,  furnish  further  evidence  of  the  power  the  machine  can 
deliver,  everything  else  being  equal.  The  back  gear  ratio 
of  this  machine  is  28  to  1,  unusually  high  for  a  machine  of 
this  character. 

The  power  in  a  crank  shaper  is  transmitted  from  the  gear- 
ing to  the  crank  arm  and  thence  to  the  ram  and  cutting  tool : 
the  higher  above  the  center  of  the  crank  arm  the  center  of 
the  bullgear  can  be  located,  the  greater  the  power  delivered 
on  account  of  the  increased  leverage.  It  is,  therefore,  advis- 
able that  the  crank  arm^  be  as  long  as  possible  consistent 
with  correct  design  and  in  the  Dreadnaught  shaper  it  is 
42^  in.  long.  This,  coupled  with  the  high  back  gear  ratios 
and  large  driving  pulley,  make  this  shaper  especially  desir- 
able for  "hogging"  work.  The  ram  bearing  cannot  wedge 
into  the  column  bearing  because  it  is  square,  flat  and  suffi- 
ciently high  to  resist  the  pressure  exerted.  This  bearing  is 
2J/2  in.  high  and  the  width  of  the  ram  is  13  in.  while  the 


length  of  the  ram  is  62  in.  not  including  the  tool  box.  The 
outside  diameter  of  the  front  end  of  the  ram  is  11  in.  Pro- 
vision is  made  so  that  even  on  extreme  strokes  a  great  propor- 
tion of  the  ram  remains  in  contact  with  the  column  bearing, 
.\11  the  control  levers  are  located  on  the  operator's  side  of 
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Ohio    Dreadnaught   Shaper    Designed    for    Heavy    Duty 

the  shaper,  thus  permitting  quick  .setup  and  adjustment  while 
the  shaper  is  in  operation.  The  shaper  can  be  arranged  for 
single  pulley  belt  drive  or  motor  drive.  Power  down  feed 
is  provided  as  an  extra  attachment. 


Recorder  Determines  Steam  Turbine  Economy 


THE  Uehling  Instrument  Company,  Paterson,  New  Jer- 
sey, has  just  developed  and  placed  on  the  market  a 
new  combined  barometer  and  vacuum  recorder  pri- 
marily for  determining  (1)  the  absolute  back  pressure  in 
steam  turbine  and  condensing  plants,  (2)  the  barometric 
pressure,  (3)  the  condenser  vacuum,  (4)  the  existence  of  air 
leakage  into  the  condenser,  etc.,  and  (5)  the  ability  of  the 
condenser  to  handle  the  load. 

High  back  pressure  is  caused  by  air  infiltration  through 
condenser  shells,  exhaust  piping,  turbine  casings,  and  by 
infiltration  through  engine  piston  packings  and  engine  valve 
packings. 

The  existence  of  an  unnecessarily  high  back  pressure  rep- 
resents a  waste  in  turbine  steam  consumption  that  is  aston- 
ishing. In  fact  this  waste  is  ordinarily  larger  than  all  the 
other  power  plant  losses  combined,  with  the  exception  of  the 
heat  lost  up  the  chimney  due  to  low  CO,  in  the  products  of 
combustion.  For  example,  for  a  high  pressure  turbine,  the 
relative  steam  consumption  of  the  turbine  per  kw.  hr.  in- 
creases 16  per  cent  as  the  absolute  back  pressure  increases 


from  1  to  4  in.  of  mercury  (corresponding  to  a  diminution 
in  vacuum  referred  to  a  30  in.  barometer  of  from  29  in.  to 
26  in,).  For  low  pressure  turbines  the  correspvonding  increase 
in  steam  consumed  per  kw.  hr.  is  50  per  cent.  Absolute 
back  pressure  is  indeed  one  of  the  most  important  factors 
affecting  steam  turbine  economy. 

The  Uehling  combined  barometer  and  vacuum  recorder 
consists  merely  of  two  float  chambers,  one  of  which  is  con- 
nected with  a  barometric  mercury  column,  and  the  other  with 
a  mercury  column  in  communication  with  the  condenser. 
These  columns  and  float  chambers  are  secured  to  a  recorder 
case,  with  pens  actuated  by  means  of  floats  resting  on  the 
mercur}-  in  the  two  chambers.  The  movements  of  the  floats 
correspond  exactly  to  the  changes  in  barometric  pressure  and 
in  vacuum. 

The  recorder  draws  automatically  and  continuously  the 
barometer  and  vacuum  records  on  the  same  chart.  If 
the  vacuum  falls  when  the  barometer  remains  constant,  either 
considerable  air  is  leaking  into  the  condenser,  or  the  con- 
denser is  not  able  to  handle  the  load. 
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Advantages  of  Baush  Metal  Duralumin 


MECHANICAL  engineers  arc  watching  with  a  great 
deal  i)f  interest  the  development  of  a  new  aluminum 
alloy  known  as  Duralumin.  This  alloy  is  now  being 
manufactured  by  the  Baush  Machine  Tool  Company,  Si)ring- 
field,  Mass.,  under  a  license  from  the  Chemical  Foundation. 
The  advantages  claimed  for  Duralumin  are  high  resistance 
to  corrosion  under  adverse  weather  conditions  and  an  unusual 
combination  of  strength  and  lightness.  The  alloy  has  a  ten- 
sile strength  and  physical  properties  approaching  those  of 
mild  steel  but  weighs  only  about  one-third  as  much  as  steel 
sections  of  the  same  size.  At  the  Baush  Machine  Tool  plant, 
this  new  allov  is  rolled  into  sheets,  forged,  fabricated  and 
heat  treated  the  same  as  steel,  being  used  for  a  large  variety 


of  purposes.  .\p])lications  have  been  found  for  its  use  in 
over  100  industries  including  the  railroad  industry.  It  is 
understood  that  at  least  one  prominent  western  road  is  ex- 
perimenting with  this  material  for  car  doors  and  if  used  for 
locomotive  motion  work  there  should  result  an  api>reciable 
decrease  in  dynamic  augment.  The  cost  of  manufacturing  it 
as  now  produced  is  so  high  as  to  confine  it  practically  to  the 
automotive  field  in  which  high  premiums  are  paid  for  the 
combination  of  light  weight,  strength  and  resistance  to  at- 
mospheric action.  As  the  methods  of  production  are  im- 
]iroved,  however,  it  is  quite  possible  that  the  co.st  may  be 
decreased  so  that  it  will  he  economical  to  use  Duralumin  in 
the  construction  of  certain  parts  of  cars  and  locomotives. 


Combination  Drill  Table  and  Vise 


ARR.\XGKD  to  fit  any  drill  press,  the  combination  drill 
table   and    vise   illustrated   has   been   placed   on   the 
market    Ijy    the    Modern    Machine    Tool    Company, 
Jackson,   ^lich.     This  vise   is  now   made   in  two  sizes,   the 


Modern    Drill   Table  and   Vise  Saves  Time.   Drills  and   Spoiled   Work 

diameter  of  the  taljle  closed  being  16  in.  and  19  in.  respec- 
tivelv.    The  latter  size  is  made  for  use  on  20-in.,  21 -in.  and 


24-in.  drill  presses.  The  16-in.  vise  opens  at  the  jaws  8  in. 
and  the  19-in.  vise  10  in.  Either  vise  fits  in  the  regular 
drill  table  socket  and  swivels  the  same  as  the  regular  table. 
It  will  turn  over  -y^  of  a  revolution  and  when  opened  forms 
a  large  handy  vise.  The  vise  jaws  are  faced  with  machine 
steel  (hardened  if  desired)  and  are  made  interchangeable 
so  thev  can  be  replaced  at  any  time  without  trouble  in  fitting. 
The  vise  screw  is  of  ample  proportions  and  runs  in  a  bronze 
nut.  The  ways  are  carefully  machined.  The  table  has  four 
T-slots  and  is  machined  for  accurate  work. 

The  advantages  of  this  device  are  the  saving  of  time, 
drills,  material  and  the  prevention  of  accidents.  The  oper- 
ator wastes  no  time  hunting  up  a  vise  or  bolt,  bolting  the 
vise  to  the  table  and  removing  it  from  the  table  when  the 
job  is  finished.  Drills  are  not  broken  due  to  the  work  slip- 
ping, as  frequently  happens  with  clumsy  clamping  devices. 
The  combination  drill  table  and  vise  clamps  each  piece  se- 
curely and  instantly  into  the  proper  position  for  drilling, 
thus  tending  to  eliminate  spoiled  work  and  also  prevent 
accidents.  The  vise  opened  forms  a  split  table  where  work 
with  projections  can  be  drilled  without  the  use  of  parallels. 
With  the  vi.se  opened  a  small  amount,  a  vee  is  formed, 
enabling  ,=hafts  and  round  work  to  l)e  drilled  readily. 


Simplicity  Features  New  Valve  Design 


ANEW  t\'pe  valve,  known  as  the  "Flatplug"  valve,  is 
being  manufactured  Ijy  the  Everlasting  Valve  Com- 
pany, Jersey  City,  N.  J.,  and  distributed  by  the 
Scully  Steel  and  Iron  Company,  Chicago,  111.  The  valve 
includes  all  the  more  important  features  of  the  "Everlasting" 
type  and,  in  addition,  has  advantages  not  incorporated  in 
former  types. 

The  valve  seat,  which  is  rectangular  in  shape,  fits  into  the 
bottom  bonnet  on  a  circular  gasket  joint.  It  is  held  in  place 
here,  as  may  be  seen  from  the  accompanying  illustration,  by 
the  pressure  and  a  stiff  spring.  The  disk,  w'hich  is  cup- 
shaped,  has  a  sliding  contact  with  the  seat  at  all  times.  The 
disk  is  also  held  to  the  seat  by  the  same  spring. 

In  the  view  of  the  valve  in  the  left  of  the  illustration  the 
fluid  is  shown  flowing  past  the  cup  into  the  uncovered  open- 
ings in  the  seat  and  so  to  the  outlet.  The  second  view  shows 
the  valve  in  the  closed  position. 

In  assembling,  the  seat  is  merely  pushed  into  place  by 
hand,  no  screw  threads  or  other  form  of  fastening  being 
necessary.  When  taking  the  valve  apart,  the  seat  is  removed 
by  pulling  it  out  of  the  body  without  the  use  of  tools.  \Mien 
the  valve  is  in  its  normal  position,  or  on  either  side  or  end, 
the  seat  will  not  fall  from  place;  for  when  assembled  it  is 
held  in  place  by  the  disk  and  spring. 


In  order  to  make  repairs,  it  is  only  necessary  to  remove 
the  top  bonnet   and   all  parts  are   readily  accessible.    New 


Fig.  1  -Valve  Open,  Fluid   Passing   Into   Uncovered   Openings   in 
Seat    (left).      Fig.    2— Valve    in    Closed    Position 

parts    for   replacement   may   be    installed   without   removing 
the  valve  from  the  line  or  disturbing  the  piping. 


GENERAL  NEWS 


B.  H.  Meyer  has  been  elected  chairman  of  the  Interstate  Com- 
merce Commission  to  serve  for  one  year  from  January  1,  1923. 
He  has  been  a  member  of  the  Interstate  Commerce  Commission 
since  January,  1911,  having  been  appointed  by  President  Taft. 

The  Central  of  Georgia  has  extended  the  benefits  of  its  pension 
plan  to  include  the  shopmen.  The  announcement  of  President 
Winburn,  giving  this  information,  says  that  under  former  con- 
ditions the  benefit  of  the  pension  arrangement  could  not  be  con- 
ferred on  the  shopmen  because  their  unions  objected  to  physical 
examinations. 

The  New  York  Central  reports  the  heaviest  fall  of  snow  in 
New  York  State  since  1874:  but  passenger  trains  have  been  kept 
moving  with  only  moderate  delays.  Freight  locomotives,  however, 
have  been  able  much  of  the  time  to  haul  only  75  per  cent  of  their 
normal  loads.  At  times  100  locomotives  have  been  at  work  in 
ridding  the  tracks  of  snow. 

The  Chicago,  Rock  Island  &  Pacific  has  decided  to  abandon 
the  use  of  coal  for  locomotive  fuel  in  both  Arkansas  and  Oklahoma, 
and  to  convert  its  locomotives  in  that  district  into  oil  burners. 
Locomotives  on  the  Louisiana  division  are  already  being  converted 
and  the  change  will  be  made  in  others  as  soon  as  possible,  accord- 
ing to  the  plans  of  the  operating  officers. 

The  Associated  Emploj-ees  of  Beech  Grove,  Inc.,  an  incorpo- 
rated organization  of  employees  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  locomotive  shops  at  Beech  Grove  Ind.,  which  are 
now  operated  under  the  supervision  of  the  Railway  Service  & 
Supply  Corporation,  have  united  with  that  corporation  in  a  suit 
against  the  Railroad  Labor  Board.  The  employees'  organization 
in  their  petition  assert  the  rights  of  the  majority  at  Beech  Grove 
were  ignored  by  the  Labor  Board  when  it  handed  down  its  decision 
restraining  the  road  from  contracting  for  its  shop  work  at  Beech 
Grove  and  Brightwood,  Ind. 


British  Railway  in  Argentina  Orders  340  Cars 

The  Central  .Argentine  Railway,  a  British-owned  line,  has  ordered 
200  all-steel,  high-side  gondola  cars  and  140  all-steel  box  cars  from 
Cammel,  Laird  &  Co.,  the  English  car  builders. 


Germans  to  Rebuild  Moscow-Minsk  Railway 

The  Soviet  military  authorities  have  arranged  with  German  en- 
gineers for  the  reconstruction  of  the  Moscow-Minsk  railway  line, 
according  to  the  Times  (London).  Minsk  is  on  the  Polish  frontier. 
The  line,  as  rebuilt,  will  be  double  track,  one  of  which  will  be  of 
Russian  gage.  5  ft.,  and  the  other  of  standard  gage  to  allow  the 
operation  of  trains  from  other  European  countries  to  operate  di- 
rectly into  Moscow. 


Interchange  and  Loading  Rules 

The  Mechanical  Division  of  the  American  Railway  Association 
has  recently  announced  that  because  a  considerable  number  of  re- 
frigerator cars  have  not  yet  been  equipped  with  brine  retaining 
devices  as  required  by  Interchange  Rule  3,  Section  s,  the  effective 
date  of  this  provision  of  the  rule  has  been  extended  to  January  1, 
1924. 

The  Interchange  and  Loading  Rules  as  revised  in  1922  have  now 
been  issued  and  may  be  obtained  from  the  secretary  of  the  division. 


Pacific  Railway  Club  Admits  Supplymen  to 
Membership 
The  Pacific  Railway  Club,  the  only  railway  club  in  the  country 
that  has  not  admitted  supplymen  to  membership,  amended  its 
constitution  at  its  November  meeting  and  supplymen  will  here- 
after be  admitted  to  associate  membership  upon  the  same  basis 
as  they  are  admitted  to  other  clubs.  Supplymen  will  pay  the 
same  dues  as  other  members,  $3  a  year,  but  may  not  vote  or  hold 
office.     There  is  no  initiation  fee. 


Another  Electrification  Combine  in  Britain 

-An  agreement  is  rumored,  according  to  The  Engineer  (London), 
between  Sir  W.  G.  .'\rmstrong-Whitworth  &  Company,  locomotive 
builders,  and  the  British  Thompson-Houston  Company,  electrical 
manufacturers,  whereby  the  former  will  undertake  to  build  electric 
locomotives  and  rolling  stock  and  the  latter  electrical  equipment, 
power  stations,  etc.,  for  railway  electrification.  Two  other  strong 
groups  similarly  organized  already  exist  in  England,  viz.,  the 
Vickers  group  and  the  Power  &  Transport  Finance  Company, 
which  is  backed  by  the  North  British  Locomotive  Company  and 
the  English  Electric  Company. 


I.  C.  C.  to  Investigate  Railway  Efficiency 

The  Interstate  Commerce  Commission  has  announced  a  proceed- 
ing of  investigation  into  the  efficiency  and  economy  of  railroad 
management,  as  to  whether  expenditures  by  the  carriers  for  main- 
tenance of  equipment  have  been  reasonable,  the  manner  and  method 
in  which  the  business  of  the  carriers  is  conducted,  with  special  ref- 
erence to  the  furnishing  of  car  service,  and  whether  the  courses 
adopted  by  the  carriers  in  the  maintenance  of  equipment  and  in 
providing  car  service  have  been  efficient  and  economical  and  whether 
the  service  provided  has  been  reasonably  adequate. 


Automatic  Telephone  for  P.  &  R.  Shops 

The  Philadelphia  &  Reading  has  installed  automatic  telephones 
in  its  locomotive  shops  and  storehouse  at  Reading,  Pa.  The  system 
consists  of  60  telephones  in  the  locomotive  shop  and  17  in  the  store- 
house. The  central  equipment  is  located  in  the  main  office  build- 
ing at  the  locomotive  shop.  It  was  found  advisable  to  install  the 
automatic  system  instead  of  increasing  the  size  of  the  switchboard 
and  employing  an  additional  operator.  It  was  also  found  that  the 
new  system  is  able  to  handle  20  per  cent  more  calls  in  a  given  time 
than  were  formerly  handled  by  the  manual  system.  The  average 
length  of  time  to  complete  a  call  on  the  authomatic  system  is  13.3 
seconds  as  compared  with  50.6  seconds  on  the  manual. 


Belgium  Gets  Polish  Locomotive  Order 

The  Polish  government  has  ordered  100  locomotives  from  Bel- 
gian concerns  in  the  Liege  district,  according  to  press  dispatches 
from  Brussels.  This  contract  has  been  predicated  upon  an  agree- 
ment by  the  Belgians  to  send  engineers  and  skilled  workmen  to 
Poland  to  build  and  organize  railway  repair  shops. 

It  is  reported  also  from  Berne,  Switzerland,  that  the  Swiss 
Federal  Railways  have  sold  to  a  syndicate  200  steam  locomotives 
which  were  withdrawn  from  service  due  to  electrification.  This 
syndicate,  it  is  said,  has  received  a  bid  from  Russia  for  SO  of  these 
locomotives. 


N.  Y.  C.  Locomotive  999  Not  to  Be  Scrapped 

Locomotive  999  of  the  New  York  Central,  which  was  exhibited 
at  the  World's  Fair  in  Chicago  in  1893,  is  to  be  preserved  as  a 
historical  relic,  and  will  be  placed  on  exhibition  at  some  promi- 
nent place,  along  with  the  DeWitt  Qinton,  of  1831.  The  "999" 
was  built  in  the  West  Albany  shops  in  1892  and  was  designed  by 
the  late  William  Buchanan,  for  many  years  superintendent  of 
motive  power  of  the  New  York  Central.  Its  well-known  high 
speed  records,  in  1893,  were  made  by  Charles  Hogan.  on  the  Em- 
pire State  Express,  on  a  run  when  the  engine  hauled  the  train 
through  from  New  York  to  Buffalo,  440  miles ;  and  the  best  speeds 
were  made  in  the  last  70  miles.  After  service  on  the  Empire  State 
Express  for  a  number  of  years,  this  engine  was  renumbered  and 
relegated  to  more  humble  duty.  In  the  summer  of  1920  it  was 
taken  from  its  regular  run  on  the  Pennsylvania  division  and  was 
restored  to  all  'its  pristine  glory  with  silver  lettering,  to  haul  the 
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DeWitt  Clinton  train  to  Chicago  for  exhibition  at  the  Pageant  of 
Progress.  It  is  now  stored  at  Utica  awaiting  llic  time  when  it 
will  be  placed  on  exhibition  either  at  Grand  Central  Terminal, 
Xcw  York,  or  some  other  suitable  place. 


Larger  Appropriations  for  I.  C.  C. 

A  larger  appropriation  for  the  Interstate  Commerce  Commis- 
sion for  the  fiscal  year  1924  than  that  allow-ed  by  the  Mouse  of 
Representatives  or  that  recommended  by  the  Bureau  of  the  Bud- 
get was  recommended  to  the  Senate  on  January  17  in  the  report 
of  the  Senate  appropriations  committee  on  the  independent  offices 
appropriation  bill.  The  House  had  passed  the  bill  providing  for 
an  appropriation  of  $4,564,500  for  the  commission  as  recommended 
by  the  House  appropriations  committee,  an  amendment  to  increase 
the  appropriation  for  valuation  work  from  $1,000,000  to  $1,280,000 
having  been  rejected.  The  Senate  committee,  however,  proposed 
an  increase  of  $250,000  for  valuation  work,  $200,000  for  general 
expenses  and  $50,000  for  safety  work. 


The  Southeastern   Carmen's   Interchange  Association 

The  Southeastern  Carmen's  Interchange  Association  is  the  name 
of  an  organization  which  is  being  formed  by  men  in  the  Atlantic 
and  Gulf  States  from  Maryland  to  Louisiana,  inclusive,  and  in- 
cluding also  Tennessee,  for  the  purpose  of  promoting  efficiency  in 
the  work  of  the  interchange  inspectors  and  also  to  stimulate  pro- 
ficiency in  dealing  with  the  M,  C.  B.  rules. 

At  a  meeting  held  recently  in  Washington,  D.  C.  J.  A.  Masters 
was  chosen  secretary-treasurer  of  the  association.  Mr.  blasters 
is  billing  instructor  on  the  Seaboard  Air  Line,  at  Portsmouth,  Va. 
He  expects,  in  the  near  future,  to  announce  a  meeting  to  form  a 
permanent  organization  to  be  held  at  Atlanta,  Ga. 

It  is  proposed  that  all  men  having  to  do  with  the  building  or 
the  maintenance  of  either  passenger  or  freight  cars  shall  be  eligible 
to  membership. 


Consolidation   Completed   on   Northeastern   Group   of 
Railways  in  Britain 

The  consolidation  of  tlie  railways  of  the  Northeastern  group  in 
Great  Britain  has  been  completed,  and  the  new  company  will  be 
known  as  the  London  &  North  Eastern  Railway.  The  principal 
companies  which  have  been  merged  to  form  this  road  are  the  North 
Eastern,  the  Great  Central,  the  Great  Eastern,  the  Great  Northern, 
the  Hull  &  Barnsley,  the  North  British  and  the  Great  North  of 
Scotland. 

All  the  railways  of  Great  Britain  are  merged  into  four  regional 
systems.  Details  of  the  organization  of  the  Northwestern,  West- 
ern and  Southern  groups  have  not,  however,  advanced  as  far  as 
have  those  concerning  the  Northeastern. 


Gasoline   Substitute   on    South   African   Railways 

The  South  African  Railways  have  just  awarded  to  the  Natal  By- 
products, Ltd.,  manufacturers  of  "Natalite,"  a  gasoline  substitute, 
a  six  months'  contract  for  motor  fuel  for  use  throughout  their 
motor  transport  service,  according  to  a  report  to  the  Department  of 
Commerce.  Natalite,  which  is  a  sugarcane  distillate  made  largely 
from  waste  materials,  will  be  supplied  to  the  South  .African  Rail- 
ways at  one  shilling  four  pence  per  imperial  gallon ;  that  is,  26.7 
cents  per  U.  S.  gallon,  free  on  rail  at  Mearbank.  near  Durban.  It 
is  understood  that  this  is  about  one-third  under  the  lowest  bid  for 
gasoline.  The  producers  of  Natalite  claim  that  their  product  is  90 
per  cent  efficient  as  compared  with  gasoline,  and  it  is  evident  that 
even  discounting  this  figure,  the  substitute  must  be  reckoned  with 
in  the  future.  This  is  the  first  large  contract  that  has  been  secured 
by  any  substitute,  and  the  outcome  of  the  trial  will  be  awaited 
with  interest. 


Cars  and  Locomotives  Ordered  and  Received  in  1922 

The  number  of  freight  cars  actually  installed  in  service  or 
ordered  for  future  delivery  from  car  builders  during  the  calendar 
year  1922  was  145,553,  as  compared  with  69,435  during  1921,  accord- 
ing to  reports  received  by  the  Car  Service  Division  of  the  American 
Railway  Association. 

The  reports  showed  77,221  freight  cars  actually  placed  in  service 
in   1922  or  7.784  more  than  were  both   ordered   and  installed  the 


year  before.  On  January  1,  unfilled  orders  called  for  the  delivery 
of  68.332.  The  reports  also  showed  that  in  1922,  a  total  of  2,824 
locomotives  were  actually  installed  or  had  been  ordered  from  loco- 
motive binldcrs.  This  exceeded  the  number  installed  and  on  order 
during  1921  by  1,442.  During  1922,  1,379  locomotives  were  actually 
installed  in  service,  only  three  less  than  the  total  number  installed 
or  on  order  the  year  before.  On  January  1  this  year  uivfiUed  orders 
called  for  the  delivery  of  1,445  locomotives. 


French-Built   Electric   Locomotive  Undergoes  Test 

A  trial  run  of  a  French  built  electric  locomotive  was  recently 
conducted  by  the  French  Ministry  of  Public  Works.  This  loco- 
motive is  the  first  of  a  scries  of  50  which  are  to  be  built  on  a 
standardized  design  for  railroad  service  between  Dax  and  Tou- 
louse, a  distance  of  220  miles.  They  will  be  constructed  by  the 
Societe  dcs  Construction  Mecaniques,  which  recently  established 
W'orks  at  Tarbes  where  900  men  are  now  employed. 

It  is  expected  that  the  section  of  the  Midi  Railway  between 
Dax  and  Toulouse  will  be  completely  electrified  during  1923. 
Progressively  the  whole  of  the  Midi,  P.  L.  M.  and  Orleans  sys- 
tems, representing  a  total  of  about  5,750  miles  of  line,  will  be 
similarly  transformed.  This  scheme  for  the  electrification  of 
the  railways  is  being  carried  out  in  conjunction  with  the  under- 
taking for  tlic  utilization  of  the  rivers  Rhone  and  Dordognc  for 
the  development  of  electric  power,  generally.  The  substitution 
of  electricity  for  steam  as  a  motive  power  on  the  railroads  will 
enable  France,  according  to  ofilcial  estimates,  to  reduce  her  im- 
ports of  coal  by  about  3,000.000  tons  a  year. 


Locomotive  Output  for  December  and  for  1922 

The  shipments  of  locomotives  in  December,  as  compiled  by  the 
Department  of  Commerce  from  reports  to  the  Bureau  of  the 
Census  from  the  principal  manufacturers,  were  the  largest  since 
January,  1921,  and  amounted  to  210  locomotives.  Unfilled  orders 
on  December  31  amounted  to  1,592  locomotives,  a  slight  decline 
from  the  previous  month.  Total  shipments  of  locomotives  for  the 
year  1922  were  smaller  than  for  1921  on  account  of  the  decline 
in  foreign  shipments.  The  following  table  compares  the  December 
figures  and  the  complete  yearly  totals  for  1921  and  1922,  in  number 
of  locomotives. 


December 
1922 

December 
1921 

Year 
1922 

Year 
1921 

.Shipments; 

Domestic    

Foreign   

194 
16 

210 

30 
59 

89 

1.056 
218 

830 
519 

Total      

1,274 

1,349 

Unfilled  Orders: 
Domestic   .... 

1,498 

94 

143 
■     122 

Tot.il      

.  ...      1,592 

265 

Effect  of  Manganese  on  Steel 

A  method  of  preparing  very  pure  iron  has  been  developed  at  the 
Bureau  of  Standards,  and  with  this  iron  as  a  base  various  com- 
mercial steels  and  other  iron  alloys  have  been  made  for  the  purpose 
of  testing  them  without  the  complicating  effect  of  impurities  which 
are  usually  present  in  commercial  iron  and  steel.  These  facts  are 
set  forth  in  Scientific  Paper  No.  464  of  the  Bureau  of  Standards, 
Washington,  D.  C,  which  is  the  third  of  a  series,  and  deals  with 
the  effect  of  manganese  on  the  structure  and  properties  of  the  steel. 

The  use  of  manganese  as  a  strengthening  agent,  in  addition  to 
the  carbon,  is  the  subject  with  which  the  investigation  was  chiefly 
concerned.  Manganese  is  also  used  as  a  dcoxidizer  and  as  a  de- 
sulphurizer.  but  these  uses  are  better  understood. 

The  use  of  higher  percentages  of  manganese  for  producing  high 
tensile  properties  in  low  and  medium  carbon  steels  has  been  recom- 
mended at  times  bv  various  metallurgists,  and  to  some  extent  such 
recommendations  have  been  carried  out  in  commercial  practice.  The 
results  obtained  in  this  investigation  of  the  structural  effects  of 
manaTinese  in  steel  strongly  confirm  such  recommendations. 

The  general  effect  of  manganese  may  be  concisely  described  as  a 
"restraining  influence."  so  that  the  pearlite  or  carbon-bearing  con- 
stituent of  steel,  even  after  annealing  exists  in  a  very  fine  gramed 
condition  if  considerable  manganese  is  present.  In  this  respect  the 
steel  resembles  in  structure  the  condition  which  usually  obtains  in 
similar  steels  of  low  manganese  content  after  rather  rapid  cooling, 
for   example,   air-cooling.     The   mechanical  properties   of  the  an- 
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nealed  high  manganese  steel  arc  qnite  similar  to  those  obtained  in 
the  lower  manganese  steel  by  couling  it  more  quickly. 

Ordinary  carbon  steel  containing  appro.ximately  0.90  per  cent  car- 
bon is  termed  by  metallurgists,  "eutectoid"  steel,  since  it  presents  a 
uniform  structure  of  in-arlite.  For  many  purposes  such  a  steel  is 
the  best  one  to  use.  An  additional  effect  of  manganese  upon  steel 
is  to  shift  the  eutectoid  composition  to  louer  carbon  contents  by 
approximately  0.12  per  cent  for  each  per  cent  of  manganese. 

Manganese  also  appears  to  have  a  very  noticeable  effect  upon 
the  rate  at  which  high  carbon  steels,  such  as  carbon  tool  steels  and 
file  steels,  assume  the  granular  or  "spheroidized"  state — a  condition 
which  for  many  purposes  is  very  desiraljle.  Manganese  exerts  its 
characteristic  retarding  influence  upon  this  change. 


B.  of  L.  E.  to  Open  Bank  in  New  York 

The  Urotherhooil  of  I><icomotive  Engineers,  having  acquired  a 
substantial  interest  in  the  Empire  Trust  Company  of  iXew  York, 
will  soon  apply  for  a  charter  for  a  bank  to  be  opened  in  New 
York  City,  according  to  an  announcement  made  by  Grand  Chief 
Warren  S.  Stone  of  the  brotherhood. 

The  new  bank,  it  is  said,  will  be  conducted  on  the  co-operative 
principle  the  same  as  the  brotherhood's  Cleveland  bank,  which 
has  been  remarkably  successfid  thus  far.  The  brotherhood  and  its 
members  will  own  all  the  stock  of  the  new  institution.  The  name 
of  the  pro])osed  bank  and  its  capitalization  will  not  be  made  known 
tnitil  the  charter  is  applied  for.  It  is  said  that  the  new  bank  will 
have  several  branches  in  various  parts  of  the  city. 

The  Central  Trades  an<l  Labor  Council  of  Xcw  York  for  a  time 
had  planned  to  join  with  the  engineers  in  this  lianking  venture  but 
later  decided  to  start  a  bank  of  their  own.  They  have,  accord- 
ingly, applied  for  a  state  charter  for  the  "Federated  Trust  Com- 
pany," capitalized  .it  $2,000,000.  and  have  retained  W.  F.  :McCaleb, 
formerly  m.inagcr  of  the  engineers'  Clevelantl  bank,  to  direct  their 
institution  for  them. 


British    Firms    Secure    South    African    Electrification 
Contracts 

A  number  of  British  lirms  have  secured  the  contracts  for  the 
railway  electrification  in  Natal,  South  Africa.  The  total  expendi- 
ture involved  is  placed  at  f4,5(X),O0O.  .Among  the  lirms  partici- 
pating are:  Metropolitan-Vickcrs  Electrical  Company,  Ltd.;  C. 
A.  Parsons  &  Co..  Ltd. ;  Bahcock  &  Wilcox,  Ltd. ;  British  Thom- 
son-Houston Company,  Ltd.;  Telegraph  Manufacturing  Company; 
A.  Reyrolle  &  Co.,  Ltd.;  .South  .African  General  Electric  Com- 
pany. F'or  the  automatic  telephone  exchange  equipment  contracts 
aggregating  ilOO.OOO  have  been  awarded  to  Messrs.  Siemens 
Brothers  &  Co.,  Ltd.,  of  Woolwich,  England. 

The  contracts  placed  with  the  Metropolitan-Vickers  Company 
include  seventy-eight  3,000-volt,  direct-current  electric  locomotives, 
according  to  the  Times  ( London )  Trade  Supplement  for  Xo- 
vember  25,  1922.  The  electrical  equipment  for  the  locomotives 
will  be  built  at  the  Sheffield  works  of  the  Vickers  Comi>any.  The 
section  of  railway  to  be  electrified  extends  from  Glencoc  to  Pie- 
termarifzbur.g,  a  distance  of  aliont  200  miles.  The  new  locomo- 
tives arc  ex|)ected  to  lie  capable  of  making  a  round  trip  from 
Ladysmith  to  Pictertnaritzburg  once  every  tw'cnty-four  hours  for 
six  days  a  week,  the  di-tance  being  129  miles  each  way. 


MEETINGS   AND   CONVENTIONS 

Air  Brake  Association 

The  Hotel  .Mbany  has  been  selected  as  the  convention  head- 
quarters for  the  .^Oth  annual  meeting  of  the  Air  Brake  Association 
in  Denver,  CI,,  May  1,  2,  .^  4,  l'>23. 

Master  Boiler  Makers"  Association 

.Announcement  has  lieen  made  that  H>nel  Tuller,  Detroit,  Mich., 
has  been  selected  as  the  head'iuarters  and  meeting  place  for  the 
14th  annual  convention  of  the  Master  Boiler  Makers'  Association, 
May  22  to  25  inclusive,  1923. 


1923   Meeting  of  A.  S.  T.  M. 

The  twenty-sixth  annual  meeting  of  the  .American  Society  for 
Testing  Materials  will  be  held  at  the  Chalfonte-Haddon  Hall  Hotel 
.Atlantic  City,  X.  J.,  beginning  on  Monday,  June  25.  and  ending 
on  either  Friday  or  Saturday  of  that  week,  depending  on  the  de- 
velopment of  the  jiroaram. 


Locomotive  Design — A.   S.   M.  E. 

.A  paper  on  Recent  Improvements  in  Steam  Locomotive  Design 
will  l>e  i)resented  before  the  Eastern  New  York  section  of  the 
.American  Society  of  Mechanical  Engineers  by  Mr.  .Ashworth  of 
the  -American  Locomotive  Company  at  a  meeting  to  be  held  in 
Edison  Hall,  Schenectady,  N.  Y.,  on  February  23.  The  paper 
will   1)C   illustrated   with   lantern   slides   and  moving  pictures. 


Mechanical  Division  of  the  A.  R.  A. 

The  Alechanical  Division  of  the  American  Railway  .Association 
will  hold  its  annual  meeting  in  Chicago,  beginning  on  Wednesday, 
June  20.  Sessions  will  be  continued  thn.iugh  two  or  three  days, 
or  until  the  business  on  the  docket  is  disposed  of.  Secretary  V. 
R.  Hawthorne  expects  to  issue  the  detailed  program  within  a  few 
weeks. 

Officers   of   the    Central    Railway   Club 

.At  the  meeting  of  the  Central  Railway  Club  held  in  Buf^'alo  on 
January  11.  the  following  officers  were  elected  for  the  year  1923: 
President.  C.  L.  Mcllvaine.  superintendent  motive  power,  Pennsyl- 
\ania  Radroad,  BulYalo,  X.  \'.;  first  vice-president,  W.  O.  Thomp- 
son, general  superintendent  rolling  stock,  Xew  York  Central,  Buf- 
falo, X.  Y. ;  second  vice-president,  .A.  R.  .Ayers,  superintendent 
motive  power.  Xew  York.  Chicago  &  St.  Louis.  Cleveland,  Ohio; 
third  vice-iiresident,  li.  Y.  Williams,  superintendent  of  motive 
power,  Buffalo.  Rochester  .S;  I^ittsburgh,  Du  Bois.  Pa.  The  execu- 
tive members  elected  were:  John  .\'.  Gaiser,  general  foreman,  Erie 
Railroad.  Buffalo,  X.  ^■.  ;  T.  J.  ( )'l  Jonuell.  chief  interchange  in- 
spector. Buffalo,  X.  ^'. ;  .Arthur  X.  Dugan,  vice-president,  Bronze 
.Aktal   Company.  Xew    \drk,   X.   Y. 


The   following   list   gi^'es    ttctnes    of   secretaries,    dates    of   ne.rt    or   regular 
weetii:gs    and    places    of    meeting    o}     mechanical    associations    and    railrocd 

.\ir-Br.vke    Association. — F.    F.    Nellis,    Room    3014,    165    Broadway,    New 

York    City,      lyj.l    annu.-il   convention;    Denver,    lirst   Tuesday    in    May. 
.\mepican    Railroad    Master    Tinners'.    Coppersmiths'    and    Pipefitters* 

Association. — C.  Borcherdt,  202  North  Hamilton  Ave.,  Chicago. 
.\merican    Railway    Asociation,    Division    V — Mechanical. — V.    R.    Haw- 

tlinnie,    431     South    Dearix  rn    St.,    Chicago.      Ne.Kt    meeting    Chicago, 

June  20,  1923. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne, 

Chicago. 

Division   VI — Purchases  and   Stores.- — W.   J.    Farrei.l.   30    \  esey 

St.,  New  York.     Next  meeting,  Chicago,  May  22,  1923. 
-\merican    Railway    Tool    Foremen's    Association. — R.    D.    Fletcher,    1145 

F.  Marquette  Road,  Chicago. 
-American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth  St..  New  Y'ork.      Railroad  Div.sion.  A.  F.  Stuebing,  2201 

Woolworth   Building,   New   York. 
.\MERitAN   Society  fob  Testing  Materials. — C.   L.   Warwick,  University  of 

I'ennsvlvania.  Pliiladclphia,  Pa.;  1923  annual  conventii  n,  Atlantic  City, 

June   25,    1923. 
-\merican    Society   for    Steel  Treating. — W.    H.    Eiseman,   4600   Prospect 

Ave.,    Cleveland,    Ohio.      Sectional    mseting,    February    8   and   9,   City 

Club,  Chicago. 
-Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411.  C.  &  N.  W.  Station,  Chicago,  III. 
Canadian   Railway  Club. — W.  A.   Booth,  53  Rushbrcok  St.,  Montreal,  Que. 

-\e-\t    meeting   Marcli   .S. 
Car  Foremen's  Association  of  Chicago. — -Aaron  Kline,  626  N.   Pine  Ave., 

Chicago,    111.      Meeting    second    Monday    in    month,    except   June,   July 

and  August,   Great    Northern   Hotel.   Chicago.   III. 
Car   Foremen's  Association    of   St.   Louis. — Thomas   B.   Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.   Louis,  Mo. 
Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y 

Next    iTuetuig    March    S. 
Chief   Interchange   Car    Inspectors'    and    Car    Foremen's    Association. — 

W.  P.  Elliott,  T.  R.  R.   A.  of  St.  Louis.  East  St.  Louis.  111. 
Cincinnati    Railway   Club. — W.   C.    Cooder,   Union   Central   Building,   Cin- 
cinnati,   Ohio. 
International  Railroad  Master  Blacks.miths'  Association. — W.  J.  Maya 

Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich. 
International    Railway    Fuel    Association. — J.    G.    Crawford,    702    Eas. 

Fifty-first  St..    Chicago.    111. 
International    Railway    General   Foremen's   Association. — William   Hall, 

1061    W.    Wabash    Ave..    Winona,    iMinii. 
Master    Boilermakers'   Association. — Harry    D.   Vought.   26   Cortlandt    St.. 

New    Ynrk,    X     Y.;    1923    annual   convention,    Detroit.    Mich.,   May   22, 

1923. 
New  England  Railroad  Club. — W.  F-  Cade.  Jr.,  683  Atlantic  Ave.,  Boston, 

Mass. 
New   York    Railroad   Club.— H.    D.   Vought,   26   Cortlandt    St.,    New    York 
Niagara    Frontier    Car    Men's   Association. — George   A.    J.    Hochgreb,    623 

Brisbane    Building.    Buffalo,    N.    ^■. 
Pacific   Railway  Club.— W.   S.   Wollner.   64   Pine   St..   San  Francisco,   Cal. 
Railway  Club  of  Pittsburgh.— J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh.   Pa.  _,  ,.      .  c       T       • 
St.    Louis^   Railway    Club.— B.    W.    Fruenthal.    Union    Station,    St.    Louis, 

M.. 

Traveling   Engineers'   Association. — W.   O.   Thompson,    1177   East   Ninety- 
eighth  St..  Cleveland.  Ohio.  .,,.,.,.  . 
Western    Railway    Club.— Bruce    V.    Crandall    605    North    Michigan    Ave., 

Chicago. 


February,  1923 


RAILWAY     MHrHAXICAL     EXCnXEF.R 


135 


SUPPLY  TRADE  NOTES 


Mjj.  J.  L.   Hays 


F.  W.  Stubbs.  mechanical  engineer  of  the  Chicago  Great  Western, 
has  been  appointed  mechanical  engineer  of  the  Standard  Stoker 
Company,  with  headquarters  at  Erie,  Pa. 

J.  H.  Schwacke,  manager  of  William  Sellers  &  Co.,  Inc.,  Phil- 
adelphia, Pa.,  has  been  elected  president.  Mr.  Schwacke  has  been 
in  the  service  of  this  company  for  more  than  60  years. 

Major  J.  L.  Hays  has  joined  the  sales  organization  of  the 
Safety  Car  Heating  &  Lighting  Company,  New  Haven,  Conn., 
as   commercial   engineer,   and   will   be   located  at  the   Philadelphia 

Pa.,  office.  Major  Hays 
graduated  from  Lehigh 
University  in  1909  with 
a  degree  of  electrical  en- 
gineer and  then  joined  • 
the  electrical  department 
staff  of  the  Baltimore  & 
Ohio,  working  successive- 
ly as  mechanic,  draughts- 
man, inspector,  general 
foreman  and  assistant  en- 
gineer. He  later  served 
with  the  Seaboard  Air 
Line  as  electrical'  engi- 
neer until  he  was  commis- 
sioned as  a  major  in  the 
Quartermaster's  Corps  at 
the  beginning  of  the  war, 
in  charge  of  the  elec- 
trical section  of  the  en- 
gineering branch,  being 
responsible  for  electrical 
construction  for  the  army 
in  the  United  States.  .\t  the  conclusion  of  the  war  he  joined  the 
Stone-Franklin  Company  as  electrical  engineer,  serving  until  the 
Safety  Car  Heating  &:  Lighting  Company  absorbed  the  car  light- 
ing interests  of  the  Stone-Franklin  Company  on  January  1  of 
this  year. 

S.  G.  Downs,  general  sales  manager  of  the  Westinghouse  Air 
Brake  Company,  Wilmerding,  Pa.,  has  been  elected  vice-president 
in   general   charge   of   sales   and   commercial   activities.      Previous 

to  his  appointment  as 
general  sales  manager,  he 
had  been  president  of  the 
Westinghouse  Pacific 
Coast  Brake  Company, 
at  Errleryville,  Cal.,  and 
western  district  manager 
of  the  Westinghouse  Air 
Brake  Company  and  the 
Westinghouse  Traction 
Brake  Company.  Mr. 
Down  served  as  general 
air  brake  inspector  and 
instructor  on  the  Michi- 
gan Central  until  1902, 
and  then  joined  the 
\\'estinghouse  Air  Brake 
organization.  He  was 
for  several  years  instruc- 
tor on  the  company's 
instruction  car  and  later 
was  appointed  mechanical 
expert  with  headquarters 
in  Chicago.  In  1910  he  was  appointed  district  engineer  and 
transferred  to  San  Francisco  and  shortly  afterward  he  was 
appointed  Pacific  district  manager.  He  was  largely  responsible 
for  the  organization  of  the  Westinghouse  Pacific  Coast  Brake 
Company  in  California,  and  when  it  was  formed,  became  vice- 
president  and  later  president  of  that  company.  In  1919  he  made 
an  extensive  tour  of  the  Far  East  and  established  various  com- 
mercial activities  which  have  resulted  in  an  increased  business 
for  the  Air  Brake  Company  from  the  Orient. 


S.  G.  Down 


Robert  Enos  .\dreon,  president  of  the  American  Brake  Com- 
pany and  acting  southwest  district  manager  of  the  Westinghouse 
.\ir  Brake  Company,  died  suddenly  of  apoplexy  on  January  6  in 
St.  Louis,  Mo. 

William  N.  Shaw,  vice-president  of  the  Xew  York  Air  Brake 
Company,  of  Xew  York  City,  has  resigned  and  in  future  will  de- 
vote all  his  time  to  the  Eisemann  Magneto  Corporation,  Brook- 
lyn, N.  Y.,  of  which  he  has  been  president  for  the  past  four  years, 
and   to   other   interests. 

R.  E.  Tcrhunc  has  been  placed  in  charge  of  the  Northern  X'ew 
Jersey  sales  territory  of  the  Uehling  Instrument  Company,  Pater- 
.son,  N.  J.  Mr.  Terhune  was  formerly  associated  with  the  L'ehling 
Laboratories,  and  is.  therefore,  well  qualified  to  co-operate  with 
power  plant  operators  on  the  important  subject  of  ]K)wer  plant 
economy. 

T.  F.  Whelan  has  been  appointed  special  engineer  of  the  Franklin 
Railway  Supply  Company  with  headquarters  in  Chicago.  For  26 
years  he  served  as  a  locomotive  engineer  and  for  the  past  six  years 
w-as  editor  of  the  Brotherhood  of  Locomotive  Engineers  Journal. 
In  his  new  position  he  will  do  educational  work  among  railroad 
employees. 

On  December  20,  1922,  death  claimed  another  of  the  pioneer  ma- 
chine tool  builders.  A,  B,  I.andis,  who  was  perhaps  best  known  for 
his  wxirk  in  developing  the  Landis  grinding  and  threading  ma- 
chinery. Mr.  Landis  was 
born  in  1854  and  learned 
his  trade  as  a  machinist 
in  the  shops  of  Frank  F. 
and  Ezra  F.  Landis  of 
Lancaster.  In  1874  he 
became  a  partner  of  his 
brother  under  the  firm 
name  of  F.  F.  &  A.  B. 
Landis  for  the  manufac- 
ture of  small  stationary 
engines  and  portable 
steam  engines.  Mr.  Lan- 
dis was  for  a  number  of 
years  in  charge  of  the 
tool  department  of  the 
G  e  i  s  e  r  Manufacturing 
Company,  Waynesboro, 
Pa.,  where  he  developed 
the  first  Landis  grinding 
machine  which  was  em- 
ployed in  a  commercial 
way.  In  1890  a  partner- 
ship was  formed  with  his  brother,  F.  F.  Landis,  under  the  firm 
name  of  Landis  Brothers  for  the  manufacture  of  cylindrical  grind- 
ing machines.  In  1903  the  Landis  Machine  Company  was  organ- 
ized to  manufacture  the  Landis  threading  machines  and  these 
two  companies  were  largely  responsible  for  the  development  and 
growth  of  the  town  of  Waynesboro.  In  the  fall  of  1910  Mr. 
Landis  severed  his  connection  with  both  the  Landis  Tool  Com- 
pany and  the  Landis  Machine  Company,  taking  up  his  residence 
at  Chestnut  Hill.  Philadelphia,  where  he  opened  up  an  engineering 
laboratory  for  the  development  of  many  inventions,  chief  among 
which  was  a  mechanical  speed  change  mechanism  for  automobiles, 
machine  tools,  etc.  In  the  fall  of  1919  he  organized  the  firm  of 
.\.  B.  Landis  &  Son  for  the  purpose  of  commercial  grinding  and 
the  development  of  mechanical  ideas.  He  was  actively  connected 
with  this  business  up  to  the  time  of  his  death,  which  was  very 
sudden, 

.^n  announcement  has  been  issued  that  the  Safety  Car  Heating 
&  Lighting  Company  has  acquired  the  business  of  the  Stone-Frank- 
lin Company,  Inc.,  "for  the  United  States  and  Cuba,  and  will  in 
the  future  be  in  a  position  to  supply  Stone-Franklin  equipments 
where  required  and  the  necessary  spare  parts  for  the  maintenance 
of  equipments  now  in  service. 

The  American  Engineering  Company,  Philadelphia,  has  taken 
over  the  Standard  Crane  and  Hoist  Company  and  the  patent  and 
manufacturing  rights  to  the  monorail  electric  hoist  with  low  head- 
room, formerly  known  as  the  Standard.  H.  S.  Valentine,  Chief 
Engineer  of  the  Standard  Crane  and  Hoist  Company,  brings  to 
t'-e  American  Engineering  Company  more  than  twenty  years'  ex- 
f  rience  in  the  design  and  manufacture  of  hoists  and  the  solution 
of  material  handling  problems  in  practically  every  industry.     He 
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is  directing  the  sales,  and  supervising  the  manufacture  of  the  hoists. 
The  American  Engineering  Company  has  reorganized  its  No.  1 
plant  to  accommodate  the  work  of  building  and  testing  the  hoists 
on  a  commercial  basis. 

Major  Frank  S.  Robbins,  who  recently  returned  from  the 
Orient  after  serving  as  a  mechanical  adviser  for  the  Inter-Allied 
Technical  Board  at  Harbin,  Manchuria,  has  joined  the  forces  of 
the  Pittsburgh  Testing  Laboratory  at  Pittsburgh,  Pa.,  having 
been  appointed  railway  representative  of  this  organization.  After 
graduating  from  Purdue  University,  Major  Robbins  began  his 
railroad  work  in  1900  as  a  machinist  apprentice  for  the  Pennsyl- 
vania Railroad  at  its  Meadows  shops,  and  continued  in  its  service 
until  March,  1921.  After  the  time  the .  company's  locomotive 
testing  laboratory  was  opened  at  Altoona,  Major  Robbins  was 
assigned  to  work  at  that  place.  Subsequently,  he  occupied  posi- 
tions as  motive  power  inspector,  assistant  road  foreman  of  engines, 
assistant  master  mechanic  and  master  mechanic,  his  last  appoint- 
ment being  master  mechanic  of  the  Pittsburgh  Terminal  division. 
During  the  war,  he  served  with  the  19th  Engineers  and  later 
was  commanding  officer  of  the  6Sth  Engineers  and  acted  as  super- 
intendent of  motive  power  of  the  16th  Grand  Division  of  the 
Transportation  Corps. 

W.  H.  Winterrowd  has  been  appointed  assistant  to  the  president 
of  Lima  Locomotive  Works,  Inc.,  with  headquarters  at  New  York 
City.     Mr.  Winterrowd  was  born  on  .-Kpril  2,  1884,  at  Hope.  Ind. 
He    attended    the    public 
schools      at      Shelbyville, 
Ind.,   and   was   graduated 
in     1907     from     Purdue 
University.      During    his 
college   vacations   he   was 
employed     as     a     black- 
smith's    helper     on     the 
Lake  Erie  &  Western,  at 
Lima,  Ohio,  and  as  a  car 
and  air   brake   repairman 
on      the      Pennsylvania, 
Lines  West,  at  Dennison, 
Ohio,      .\fter    graduation 
in  1907  he  became  a  special 
apprentice    on    the    Lake 
Shore  &  Michigan  South- 
ern, and  in  1908  he  went 
with   the  Lake   Erie,   Al- 
liance &  Wheeling  as  en- 
ginehouse      foreman      at 
Alliance.    Ohio.     In   1909 
he   became   night   engine- 
house  foreman  of  the  Lake  Shore  &  Michigan  Southern  at  Youngs- 
town,  Ohio,  and  in  1910  was  made  roundhouse  foreman  at  Cleve- 
land.    Later   in   the   same   year   he   was   promoted  to  assistant  to 
the   mechanical    engineer    of   the    Lake    Shore.     Since    September, 
1912,  he  has  been  with  the  Canadian  Pacific  at  first  as  mechanical 
engineer,  in   1915  he  was  appointed  assistant  chief  mechanical  en- 
gineer and  in  1918  was  appointed  chief  mechanical  engineer,  which 
position  he  held  to  the  time  of  his  appointment  as  above  noted. 
Mr.  Winterrowd  is  active  in  the  Mechanical  Section  of  the  Amer- 
ican  Railway  Association,  being  a   member  of  the  General   Com- 
mittee.    He  is  also  active  in  the  American  Society  of  Mechanical 
Engineers.     Together  with  H.  H.  Vaughan  and  Frank  H.   Clark 
he  contributed   greatly   to   the  success   of  the   boiler   code   of  the 
society.     Among  the  papers  he  has  presented  is  a  noteworthy  article 
on    refrigerator    cars.      He    has    taken    particular   interest    in    the 
railroad  section,   serving  as  vice-chairman  of  the  executive  com- 
mittee last  year  and  is  still  a  member  of  this  committee. 

C.  J.  Burkholder,  supervisor  of  service  of  the  Franklin  Railway 
Supply  Company,  Inc.,  New  York,  died  on  December  22  in  St. 
Mary's  Hospital,  Kansas  City,  following  an  operation.  Mr.  Burk- 
holder was  born  on  May  9,  1870.  He  began  railroad  work  at 
Tyrone,  Pa.,  and  subsequently  was  a  locomotive  fireman  and  engine- 
man  on  the  Union  Pacific.  He  then  went  to  the  Kansas  City 
'  Southern  as  a  locomotive  enginenian,  later  serving  consecutively  as 
traveling  engineer,  trainmaster,  general  road  foreman  of  engines 
and  division  superintendent.  He  left  the  Kansas  City  Southern  to 
become  a  mechanical  representative  of  the  Economy  Devices  Cor- 
poration, which  was  afterwards  merged  into  the  Franklin  Railway 
Supply  Company,  Inc.  During  the  period  of  the  war,  Mr.  Burk- 
liolder  returned  to  railroad  work,  leaving  the  Franklin  Railway 
Supply  Company,  of  which  he  was  then  western  sales  manager,  on 
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November  1.  1918,  to  become  master  mechanic  of  the  Kansas  City 
Southern.  On  January  1,  1921,  he  returned  to  the  Franklin  Rail- 
way Supph'  Company  as  special  engineer  assigned  to  work  in  con- 
nection with  the  locomotive  booster,  and  since  the  following  Oc- 
tober was  supervisor  of  service. 

The  Westinghouse  Air  Brake  Company,  Wilmerding.  Pa.,  has 
made  the  following  appointments  in  the  Eastern  district :  E.  W. 
Davis,  representative  at  New  York  of  the  Westinghouse  Traction 
Brake  Company,  has  been  promoted  to  representative,  Westing- 
house Air  Brake  Company  and  Westinghouse  Traction  Brake  Com- 
pany, in  charge  of  the  Boston,  Mass.,  office.  G.  H.  Martin,  me- 
chanical expert  for  the  Westinghouse  Traction  Brake  Company, 
has  been  promoted  to  representative,  Westinghouse  Air  Brake 
Company  and  Westinghouse  Traction  Brake  Company, 
with  headquarters  at  Boston.  F.  H.  Whitney,  repre- 
sentative of  the  Westinghouse  .Mr  Brake  Company,  has  been 
promoted  to  export  representative,  Westinghouse  Air  Brake  Com- 
pany and  Westinghouse  Traction  Brake  Company,  with  head- 
quarters at  New  York,  and  H.  B.  Gardner  has  been  appointed 
representative,  Westinghouse  Air  Brake  Company,  reporting  to 
the  New  York  office.  Mr.  Gardner  was  formerly  with  the  Lo- 
comotive Stoker  Com.pany,  Pittsburgh,  whose  service  he  entered 
in  June.  1916.  After  serving  for  some  time  in  the  Stoker  Com- 
pany's shops,  he  was  made  mechanical  «xpert  and  during  the  last 
few  years  was  attached  to  the  sales  department  of  that  company. 

Decision  in  Locomotive  Stoker  Patent  Suit 

The  United  States  Circuit  Court  of  Appeals  for  the  Third  Cir- 
cuit, at  Philadelphia,  on  January  3,  handed  down  a  decision  in 
the  suit  of  the  Locomotive  Stoker  Company  vs.  The  Elvin  Me- 
chanical Stoker  Company,  which  was  brought  in  the  United  States 
District  Court  for  the  District  of  Delaware.  Infringement  was 
charged  of  the  Gee  and  the  Street  patents  for  locomotive  stokers, 
and  Judge  Morris,  in  the  District  Court,  held  that  there  was  no 
infringement  of  the  Gee  patent,  but  that  the  Street  patent  was 
infringed.  The  Court  of  Appeals  affirmed  this  decision  as  to  the 
Gee  patent,  and  reversed  it  as  to  the  Street  patent,  holding  that 
neither  patent  was  infringed  by  The  Elvin  Mechanical  Stoker  Com- 
pany and  ordering  the  suit  to  be  dismissed  as  to  both  patents. 
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Elvin  Mechanic.\l  Stoker. — A  Service  Hand  Book  and  Shop 
Manual  No.  2  has  been  issued  by  The  Elvin  Mechanical  Stoker 
Company,  SO  Church  street.  New  Y'ork.  This  booklet,  which  is 
of  pocket  size  and  contains  130  pages,  describes  the  various  parts 
of  the  stoker  and  gives  instructions  for  operation,  inspection  and 
maintenance.  A  series  of  plates  with  part  numbers  and  tables  of 
the  proper  names  of  all  pieces  will  be  of  assistance  to  those  who 
have  to  call  for  or  order  repair  parts. 

Self-Opening  Die  He.\ds. — The  Eastern  Machine  Screw  Cor- 
poration, New  Haven,  Conn.,  has  published  a  pocket  size  edition 
of  its  ninety-six  page  catalog,  descriptive  of  the  H&G  self- 
operating  die  heads.  The  book  contains  fifty-six  illustrations  and 
deals  in  a  most  interesting  manner  with  the  design,  workmanship 
and  adaptability  of  H&G  die  heads.  The  publication  contains  a 
great  deal  of  information  and  many  tables  of  value  to  the  manu- 
facturer or  whoever  is  cutting  threads.  The  book  has  been  put 
out  in  this  size  especially  for  the  man  in  the  shop  and  to  make 
wider  distribution  of  this  data  possible. 

Protecting  Pipe  Against  Internal  Corrosion. — In  recent 
years  engineers  have  given  considerable  study  to  eliminating  the 
rapid  corrosion  which  occurs  in  iron  and  steel  pipes  carrying  hot 
water  under  pressure.  The  result  of  recent  research  on  this  sub- 
ject is  well  set  forth  in  a  bulletin  entitled  "The  Protection  of  Pipe 
.Against  Internal  Corrosion"  recently  issued  by  the  National  Tube 
Company,  Pittsburgh,  Pa.  The  bulletin  contains  a  number  of 
papers  on  the  fundamental  causes  of  corrosion,  details  of  the  mech- 
anism of  corrosion,  practical  means  of  preventing  corrosion  and 
typical  results  of  corrosion  prevention.  The  methods  discussed  in- 
clude mechanical  de-aerating  of  water,  fixing  free  oxygen  by 
chemical  combination,  combined  mechanical  and  chemical  de- 
aeration  and  the  use  of  protective  coatings. 
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EQUIPMENT  AND  SHOPS 


Locomotive    Orders 

The  Canadian"  Xatioxai,  has  ordered  43  locomotives  from  the 
American  Locomotive  Company. 

The  Grand  Trunk  has  ordered  eight  switching  locomotives 
from  the  Lima  Locomotive  Works. 

The  Virginian  has  ordered  15  2-8-8-2  iLillet  type  locomotives 
from  the  American  Locomotive  Company. 

The  Canadian  P.\cific  has  ordered  16  4-6-2  type  locomotives 
from  the  American  Locomotive  Company. 

The  St.  Louis  Southwestern  has  ordered  15  2-8-0  type  locomo- 
tives from  the  Baldwin  Locomotive  Works. 

The  Chic.\co  &  Eastern  Illinois  has  ordered  10  2-8-2  type 
locomotives  /rom  the  .A.merican  Locomotive  Company. 

The  Central  of  New  Jersey  has  ordered  six  2-6-2  t>-pe  sub- 
urban locomotives  from  the  Baldwin  Locomotive  Works. 

The  New  York.  Chicago  &  St.  Louis  has  ordered  six  4-6-2 
type  locomotives  from  the  American  Locomotive  Company. 

The  Louiswlle,  Henderson  &  St.  Louis  has  ordered  five  4-6-2 
type  locomotives  from  the  American  Locomotive  Company. 

The  Illinois  Central  has  ordered  35  2-8-2  type  from  the  Bald- 
win Locomotive  Works  and  15  4-8-2  type  from  the  American 
Locomotive  Company. 

The  Chicago  &  North  Western  has  ordered  18  2-8-2  type,  12 
4-6-2  type  and  20  0-6-0  type  switching  locomotives  from  the  Amer- 
ican Locomotive  Company. 

The  Central  of  Georgia  has  ordered  five  4-8-2  type  locomo- 
tives trom  the  American  Locomotive  Company  and  10  2-8-2  type 
from  the  Lima  Locomotive  Works. 

The  Union  Pacific  has  ordered  18  2-10-2  type  locomotives  from 
the  Baldwin  Locomotive  Works ;  37  2-10-2  type  from  the  Lima 
Locomotive  Works,  and  18  2-10-2  type  also  5  Mallet  type  from 
the  American  Locomotive  Company. 

The  Pennsylvania  has  authorized  the  placing  of  orders  for  300 
locomotives  to  be  constructed  and  delivered  during  the  present 
year.  Of  the  total  number,  125  will  be  constructed  at  the  company's 
Altoona  Works.  They  will  consist  of  42  heavy  passenger  loco- 
motives, 40  medium  weight  passenger  locomotives,  and  43  switching 
locomotives.  The  remainder  of  the  authorization  covers  175  heavy 
freight  engines.  Arrangements  for  construction  of  100  of  these 
have  been  made  with  the  Baldwin  Locomotive  Works.  The  allot- 
ment of  the  other  75  will  be  determined  later., 


Passenger   Car   Orders 

The  Baltimore  &  Ohio  has  ordered  four  dining  cars  from  the 
Pullman  Company. 

The  Union  PAaric  has  ordered  21  baggage  and  mail  cars  from 
the  Standard  Steel  Car  Company. 

The  Missouri  Pacific  has  ordered  17  steel  coaches  from  the' 
American  Car  &  Foundry  Company. 

The  New  York  Central  is  having  60  milk  cars  built  at  the 
shops  of  the  Merchants'  Dispatch  and  is  having  a  dynamometer 
car  built  in  its  West  Albany  shops. 

The  American  Railway  Express  has  ordered  150  express  re- 
frigerator cars  from  the  General  American  Car  Company.  These 
are  in  addition  to  the  order  for  150  placed  last  year. 

The  Union  Pacific  has  ordered  200  50-ft.  refrigerator  cars 
equipped  for  passenger  train  service  from  the  American  Car  & 
Foundry  Company  and  100  from  the  General  American  Car 
Company. 

The  Canadian  National  has  ordered  50  express  refrigerator 
cars  and  10  baggage  cars  from  the  National  Steel  Car  Corpora- 
tion; 10  mail  and  express  cars  35  coaches.  20  sleeping  cars  and  20 
baggage  cars  from  the  Canadian  Car  &  Foundry  Company. 


Freight  Car  Orders 

The  Illinois  Central  has  ordered  500  ballast  cars  from  the 
Rodger  Ballast  Car  Company. 

The  Southern  Pacific  has  ordered  575  .general  service  cars 
from  the  General  American  Car  Comp;iny. 

The  Union  Tank  Car  Company  has  ordered  500  tank  cars 
from  the  American  Car  &  Foundry  Company. 

The  Atlanta  &  West  Point  has  ordered  ISO  hopper  cars  of 
55  tons'  capacity  from  the  American  Car  &  Foundry  Company. 

The  Phillips  Petroleum  Company,  Bartlesville,  Okla.,  has 
ordered  100  tank  cars  from  the  Standard  Tank  Car  Company. 

.\.  B.  C.  Refrigerator  Transit  Company,  New  York  City,  is 
having  500  refrigerator  cars  built  at  the  shops  of  the  Merchants' 
Dispatch. 

The  Chicago,  Indianapclis  &  Louisville  has  ordered  300  steel 
underfranies  and  steel  superstructures  for  gondola  cars  from  the 
Pullman  Company. 

The  Central  of  Georgia  has  ordered  1(X)  stock  cars,  300  hopper 
cars,  200  composite  gondola  cars  and  500  box  cars  from  the  Chick- 
asaw Shipbuilding  Company. 

The  Gre,\t  Northern  has  ordered  1,000  U.  S.  R.  A.  standard 
bo.x  cars  from  the  Pullman  Company  and  has  also  ordered  500 
automobile  cars  from  the  .'\merican  Car  &  Foundry  Company. 

The  Chicago,  Rock  Island  &  Pacific  has  ordered  500  auto- 
mobile cars  from  the  Bettendorf  Company,  250  flat  cars  from  the 
.American  Car  &  Foundry  Company  and  250  refrigerator  cars 
from  the  General  American  Car  Company. 

The  United  Fruit  Company  has  ordered  100  flat  cars  of  20 
tons'  rapacity  from  the  Magor  Car  Corporation  for  use  on  the 
Tru.xillo  Railroad,  Honduras.  A  contract  for  10  flat  cars  of  20 
tons'  capacity  has  been  given  to  the  Gregg  Company,  Ltd. 

The  Chicago  &  North  Western  has  ordered  3,000  single  sheath 
box  cars  of  80.000-lb.  capacity,  divided  equally  between  the  General 
.American  Car  Company,  the  American  Car  &  Foundry  Company 
and  the  Western  Steel  Car  Company,  and  has  placed  an  order  for 
200  steel  underframe  milk  cars  with  the  Pullman  Company. 

The  Canadian  National  has  ordered  1,000  box  cars  from  the 
National  Steel  Car  Corporation;  1,000  box  cars  and  100  ballast 
cars  from  the  Canadian  Car  &  Foundry  Company ;  500  box  cars, 
100  general  service  cars  and  100  steel  coal  cars  from  the  ILastern 
Car  Company,  and  will  also  have  276  general  service  cars  repaired 
at  the  shops  of  the  Eastern  Car  Company. 

The  B.^ltimore  &  Ohio  has  ordered  4,000  all  steel  hopper  cars 
from  the  following  companies:  Pressed  Steel  Car  Company  1,500, 
American  Car  &  Foundry  Company  1,000,  Standard  Steel  Car 
Company  500,  Youngstown  Steel  Car  Company  500.  and  Ralston 
Steel  Car  Company  500.  Contracts  were  also  let  for  the  1.000 
steel  gondola  cars  to  the  Cambria  Steel  Car  Company  and  for 
1,000  box  cars  to  the  Standard  Steel  Car  Company  and  1.000  box 
cars  to  the  Liberty  Car  &  Equipment  Company. 


Machinery  and  Tools 

The  Southern  Pacific  has  placed  an  order  for  an  axle  lathe. 

The  Louisville  &  Nashville  has  placed  an  order  for  a  40-in. 
planer. 

The  Missouri  Pacific  has  ordered  a  200-ton  locomotive  hoist 
from  the  Whiting  Corporation. 

The  Pennsylvania  Coal  Company  has  ordered  a  rotary  shear 
from  Joseph  T.  Ryerson  &  Son. 

The  Texas  &  Pacific  has  placed  orders  for  a  set  of  bending 
rolls,  also  for  two  plate  flanging  clamps. 

The  New  York.  New  Hatcn  &  Hartford  has  placed  orders 
for  a  2,000-lb.  steam  hammer  and  a  36-in.  lathe. 

The  Kansas  City  Southern  has  ordered  one  250-ton,  70-ft. 
traveling  crane  and  one  15-ton  locomotive  crane  from  the  Whiting 
Corporation,  Harvey,  111. 

The  Delaw.«.re,  Lackawanna  &  Western  has  placed  orders  for 
tools  as  follows :  A  54-in.  Chambersburg  500-ton.  single  end  car 
wheel  press ;  one  Winton  6-in.  and  one  Winton  4-in.  double  spindle 
centering  machine ;  two  14-in.  Allen  double  spindle  sensitive  drilling 
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machines ;  one  Chicago  steel  power  bending  brake ;  two  42-in,  ver- 
tical drilling  machines ;  one  72-in.  Bement  duplex  control,  motor 
driven  boring  and  milling  machine;  one  Niles-Bement-Pond  rapid 
production  standard  4S-in.  planer;  two  Ryerson-Conradson  S-ft., 
high  power,  plain  radial  drills ;  two  Ryerson-Conradson  30-in. 
selective  geared  engine  lathes;  two  Ryerson-Conradson  17-in.  selec- 
tive geared  hand  portable  engine  lathes;  seven  21-in.  Ryerson- 
Conradson  selective  geared  head  engine  lathes ;  one  McCabe  pneu- 
matic flanging  machine ;  one  36-in.  Morton  new  type,  heavy  duty 
draw  cut  railroad  shaper ;  one  Buffalo  universal  No.  25  slitting 
shear,  punch  and  bar  cutter;  one  Brown  &  Sharpe  No.  SB  heavy 
plain  milling  machine ;  four  Gould  &  Eberhard  universal  type  crank 
shapers ;  one  Warner  &  Swazey  No.  2A  universal  hollow  hexagon 
turret  lathe. 


Shops  and  Terminals 

The  St.  Louis-San  Fr.\ncisco  is  constructing  an  80-ft.  by 
lOO-ft.  tank  shop  with  company  forces  at   Sherman,  Tex. 

The  Missouri,  Kansas  &  Texas  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  a  six- 
stall  addition  to  the  roundhouse  and  a  new  power  house  at  Frank- 
lin, Mo. 

The  Southern  Pacific  is  constructing  with  company  forces  two 
40-ft.  by  60-ft.  one-story,  frame  shop  buildings,  with  concrete  floors, 
to  cost  approximately  $11,000.  This  company  is  also  constructing 
a  44-ft.  by  625-ft.  frame  car  repair  shop  to  cost  approximately 
$26,000. 

The  Union  Pacific  has  completed  plans  for  the  construction  of 
new  shop  and  yard  facilities  at  Los  Angeles,  Cal.,  and  will  begin 
work  on  the  first  unit  of  the  improvements  at  once.  The  new  ter- 
minal is  to  be  located  between  Jaboneria  road  and  Telegraph  road. 
south  of  Ninth  street  on  the  main  line  in  the  eastern  part  of  Los 
Angeles.  The  principal  structures  of  the  first  unit,  which  will  cost 
approximately  $1,750,000,  are  a  20-stall  brick  engine  house,  a  100- ft. 
turntable,  a  locomotive  erecting  and  boiler  shop,  a  coach,  car  and 
blacksmith  shop  and  a  car  repair  shop  with  related  facilities,  in- 
cluding transfer  table,  storehouse,  lumber  and  iron  sheds,  office 
buildings,  power  house,  oil  house  and  oil  supply  system. 


PERSONAL  MENTION 


General 

J.  W.  Small,  formerly  superintendent  of  motive  power  of  the 
Seaboard  Air  Line  and  later  superintendent  of  motive  power  and 
shops  of  the  Cuba  Railroad,  has  been  appointed  chief  mechanical 
officer  of  the  Chesapeake 
&  Ohio.  He  wmII  have 
entire  charge  of  the  me- 
chanical department  and 
his  headquarters  will  be 
at  Richmond,  \'a.  Mr. 
Small  was  born  on  Sep- 
tember 24,  1870,  at  Chat- 
ham, Ont.,  and  was  edu- 
cated in  the  high  schools 
of  that  city  and  at  the 
Collegiate  Institute.  He 
began  railway  work  in 
1887  as  a  machinist's  ap- 
prentice on  the  Northern 
Pacific.  In  1892  he  went 
to  Pocatello,  Idaho,  as  a 
machinist  for  the  Oregon 
Short  Line.  The  follow- 
ing year  he  went  to  Ta- 
coma.  Wash.,  as  a  ma- 
chinist for  the  Northern 
Pacific.       Later     in     the 

same  year  he  entered  the  service  of  the  Southern  Pacific  as  a 
machinist  and  served  subsequently  as  gang  foreman,  roundhouse 
foreman,  assistant  master  mechanic  and  master  mechanic  for  that 
company.     In  1906  he  became  superintendent  of  motive  power  of 
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the  Mexican  lines  of  the  Southern  Pacific.  In  1910  he  went  to 
the  Kansas  City  Southern  in  a  similiar  capacity  and  the  following 
year  became  superintendent  of  motive  power  for  the  Missouri  Pa- 
cific. The  same  year  he  went  with  the  Sunset  Central  Lines 
(Galveston,  Harrisburg  &  San  Antonio,  Houston  &  Texas  Cen- 
tral, Morgan's  Louisiana  &  Texas,  Texas  &  New  Orleans,  etc.)  as 
assistant  genera!  manager.  In  1913  he  was  appointed  superin- 
tendent of  motive  power  of  the  Seaboard  Air  Line.  Mr.  Small, 
during  federal  control,  served  first  as  mechanical  assistant  to  the 
regional  director.  Southern  region,  and  later  as  mechanical  staff 
oflScer  to  the  regional  director  of  the  same  region.  In  April,  1921, 
he  was  appointed  superintendent  of  motive  power  of  the  Cuba 
Railroad  with  headquarters  at  Camaguey,  Cuba,  from  which  posi- 
tion he  resigned  in  July,  1922. 

.\.  L.  MoLER  has  been  appointed  mechanical  inspector  of  the 
Chesapeake  &  Ohio,  reporting  directly  to  the  chief  mechanical 
officer. 

Robert  Collett.  superintendent  of  fuel  and  locomotive  perform- 
ance, has  been  appointed  fuel  agent  of  the  St.  Louis-San  Francisco, 
with  headquarters  at  St.  Louis. 

C.  C.  Cannon,  roundhouse  foreman  of  the  Chicago  Great  West- 
ern at  Kansas  City,  Mo.,  has  been  promoted  to  system  fuel  super- 
visor, with  headquarters  at  Chicago. 

R.  W.  Retterer,  acting  mechanical  engineer  of  the  Cleveland, 
Cincinnati.  Chicago  &  St.  Louis,  with  headquarters  at  Cincinnati, 
Ohio,  has  been  appointed  mechanical  engineer  with  the  same  head- 
quarters. 

George  H.  Rusbuldt,  valuation  engineer  of  the  mechanical  de- 
partment of  the  Chicago  Great  Western  with  headquarters  at  Oel- 
wein.  la.,  has  been  appointed  mechanical  engineer,  succeeding  F, 
W.   Stubbs,  resigned. 

Master  Mechanics  and  Road  Foremen 

J.  L.  Brennan  has  been  appointed  acting  master  mechanic  of 
the  Delaware  &  Hudson  with  headquarters  at  Carbondale.  Pa. 

C.  H.  Womack  has  been  appointed  road  foreman  of  engines  of 
the  Chesapeake  &  Ohio  with  headquarters  at  Peach  Creek,  W.  Va. 

T.  J.  C.^llaham  has  been  appointed  road  foreman  of  engines 
of  the  Chesapeake  &  Ohio  with  headquarters  at  Huntington, 
W.  Va. 

A.  R.  Numbers  has  been  appointed  road  foreman  of  engines  of 
the  Eastern  division  of  the  Atchison,  Topeka  &  Santa  Fe,  with 
headquarters  at  Ottawa,  Kan. 

J.  J.  Mellen  has  been  appointed  master  mechanic  of  the  Cin- 
cinnati Northern,  with  headquarters  at  Van  Wert,  Ohio,  succeeding 
W.   R.  Beck,  who  has  resigned. 

Shop  and  Enginehouse 

W.  H.  Piper,  who  has  had  charge  of  the  enginehouse  at  Mifflin, 
Pa.,  for  several  years,  has  been  appointed  foreman  of  the  Enola, 
Pa.,  enginehouse  of  the  Pennsylvania,  succeeding  P.  L.  Binghaman, 
transferred. 

P.  L.  Binghaman,  foreman  of  the  Enola,  Pa.,  enginehouse  of 
the  Pennsylvania,  has  been  appointed  foreman  of  roundhouse  No.  2 
at  Harrisburg,  Pa.,  succeeding  W.  H.  Bickley,  who  has  been  trans- 
ferred to  the  new  Juniata  shops. 

Purchasing  and   Stores 

H.  C.  Stevens  has  been  appointed  general  storekeeper  of  the 
Wabash,  succeeding  R.  F.  Augsburger,  who  has  resigned. 

W.  H.  King,  Jr.,  has  been  appointed  assistant  to  vice-president 
of  the  Seaboard  Air  Line  with  headquarters  at  Norfolk,  Va.  He 
will  perform  such  duties  in  connection  with  purchases  as  may  be 
assigned  to  him  by  Vice-President  M.  J.  Caples,  to  whom  the 
direction  of  the  department  of  purchases  and  stores  has  been 
assigned  in  addition  to  his  other  duties.  The  office  of  general  pur- 
chasing agent  has  been  abolished. 

Obituary 

C.  E.  Nutter,  electrical  engineer  of  the  .\tchison.  Topeka  & 
Santa  Fe,  with  headquarters  at  Topeka,  Kan.,  died  on  January  20. 

H.  McCli'RE.  general  inspector  of  freight  car  equipment  of  the 
Missouri  Pacific,  died  of  heart  disease  on  January  5,  while  at  work 
in  his  office  at  St.  Louis,  Mo. 
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The  competition  on  car  inspection  which  was  announced  in 
the  February  issue  of  the  Railway  Mechanical  Engineer  will 

close  on  March  30.  There  is  still  time 
Send  for  any  who  are  interested  in  this  sub- 

in  ject  to  send  in  articles  to  be  considered 

Your  Ideas         f^""  '^^  *"'°  Prizes.    The  editors  desire 

especially  to  emphasize  the  fact  that  in 
addition  to  the  prize  articles  any  other  contributions  contain- 
ing meritorious  ideas  will  be  published  and  paid  for  at  the 
regular  space  rates.  It  is  hoped  that  a  considerable  number 
of  our  readers  will  discuss  this  subject  in  order  that  we  may 
be  able  to  present  a  comprehensive  review  of  car  inspection 
practices  on  various  railroads.  The  prizes,  as  announced 
last  month,  are  $50  and  $35,  for  the  best  articles  on  car 
inspection  received  at  the  New  York  office  on  or  before 
March  30. 


A  well-informed  engineer  who  had  spent  considerable  time 
investigating  manufacturing  shops  recently  made  the  state- 
ment that  the  results  obtained  in  almost 

How  to  all  plants  are  largely  independent  of  the 

Get  methods    and   equipment.      This   is   a 

Results  rather  extreme  statement  and  one  which 

many  people  will  be  inclined  not  to  ac- 
cept. Nevertheless  it  must  be  recognized  that  many  factors 
which  influence  the  efficiency  of  a  plant  are  not  controlled  by 
the  quality  of  its  equipment  but  rather  by  the  degree  of 
effectiveness  with  which  available  facilities  are  used.  Almost 
anyone  who  has  visited  different  railroad  shops  can  call 
to  mind  certain  plants  that  stood  out  from  the  rest  because 
of  systematic  methods  which  made  it  possible  to  obtain  high 
output.  It  would  not  be  difficult  to  find  examples  to  illus- 
trate the  opposite  condition  where  shops  have  relatively  good 
equipment  but  due  to  lack  of  system  and  absence  of  co-opera- 
tion between  departments,  the  emplo)-ees  fail  to  work 
together  toward  a  definite  goal  and  regardless  of  how  urgently 
equipment  is  needed  or  how  much  attention  the  supervising 
officers  give  to  rushing  work  through  the  departments  _  the 
output  does  not  come  up  to  the  standard  for  a  well  organized 
shop  of  the  same  size. 

The  majority  of  railroad  shops  are  handicapped  with  ma- 
chine tools  and  equipment  that  should  have  been  replaced 
vears  ago.  While  numerous  projects  are  now  under  way 
for  additions  and  improvements  to  shops,  it  will  be  a  long 
time  before  the  general  situation  can  be  greatly  improved. 
In  the  meantime  shop  foremen  should  not  allow  the  poor 
facilities  to  discourage  them  from  making  every  effort  to 
get  the  best  possible  results  with  the  equipment  at  hand. 
Often  shop  conditions  can  be  materially  improved  by  simple 
home-made  appliances.  The  biggest  single  factor  in  the 
efficiencv  of  a  shop  is  the  attitude  of  the  individual  work- 
man. The  foreman  who  combines  fairness,  courage  and 
enthusiasm  can  usually  succeed  in  getting  men  interested  in 
their  work  and  obtain  co-operation  which  will  get  results 
under  the  most  trying  conditions. 


Practically  all  railroad  shops  are  now  crowded  to  their  full 

capacity  with  locomotives  undergoing  repairs.   With  insistant 

demands    for   motive   power   and    with 

Repairing  forces  in  many  cases  still  disorganized 

Locomotives  for    from  the  strike,  the  situation  is  very 

Economy  trying  to  the  foremen.    When  work  is 

rushed,  there  is  always  a  tendency  to 
neglect  details,  and  for  that  reason  ever)'  foreman  should 
impress  upon  his  men  that  a  locomotive  poorly  repaired  usu- 
ally wastes  many  times  the  amount  that  is  saved  by  rushing 
it  out  of  the  shop.  Some  mechanics  fail  to  realize  how  their 
work  affects  the  operation  of  the  locomotives,  and  the  lack 
of  such  knowledge  often  leads  to  serious  mistakes.  For 
example,  a  boiler-maker  repairing  ash-pans  found  that  the 
section  over  the  trailer  wheel  was  sometimes  cut  by  the 
flange  on  the  trailer  tire.  To  overcome  the  trouble,  he  raised 
the  entire  ash-pan  closer  to  the  mudring,  not  realizing  that 
by  so  doing  he  was  reducing  the  efficiency  of  the  boiler  and 
decreasing  the  capacit}-  of  the  locomotive.  Few  men,  unless 
they  have  had  considerable  experience,  understand  the  neces- 
sity for  accurately  locating  the  stack  and  alining  the  exhaust 
nozzle  so  that  the  jet  will  be  exactly  in  the  center.  Foremen 
should  also  impress  upon  the  men  the  importance  of  careful 
work  in  applying  cylinder  and  valve  rings,  in  setting  valves 
properly,  in  fitting  up  superheater  units  and  steam  pipes 
so  that  they  will  stay  tight,  and  in  fact  all  work  that  affects 
steam  consumption.  The  price  which  the  railroads  pay  for 
coal  at  present  ranges  from  $3  to  $6  per  ton,  so  the  cost  of 
fuel  for  a  single  trip  with  a  large  locomotive  may  be  from 
$60  to  $120.  Giving  the  shopmen  an  understanding  of  the 
cost  of  locomotive  fuel  and  the  extent  to  which  slight  errors 
may  affect  the  coal  consumption,  should  have  a  good  effect  in 
making  them  more  accurate  in  their  work,  and  insure  that 
locomotives  which  have  received  repairs  will  operate  with 
maximum  economy. 


The  determination  of  factors  vital  to  efficient  boiler  operation 
is  the  subject  of  an  article  in  this  issue  worthy  of  special 
study.    Considering  the  investment  in- 
Boiler  volved  and  the  possibilities  of  economy 

Operating  or   waste,   too  little  attention  is   ordi- 

Factors  narily  given  to  the  operation  of  railway 

Ijoiler'  rooms  by  higher  mechanical  de- 
partment officers.  Unless  the  higher  officers  show  a  continual 
interest  in  economical  boiler  operation  it  is  useless  to  expect 
the  rank  and  file  of  employees  to  give  the  subject  much  atten- 
tion, or  care  how  much  coal  is  wasted.  In  a  specific  case  a 
supposedly  expert  fireman  was  shown  the  bad  effects  on  fur- 
nace efficiency  of  too  much  excess  air.  A  surprise  visit  two 
hours  after  giving  the  instructions  showed  him  reverting  to 
his  old  practice  of  opening  the  fire-doors  unnecessarily.  Con- 
tinued effective  supervision  is  the  price  of  economical  boiler 
operation. 

Obviously  the  first  place  to  start  in  saving  coal  (which  is 
monejO  in  the  boiler  room  is  at  the  furnace.   The  article  re- 
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ferred  to  contains  interesting  data  regarding  combustion 
rates  and  furnace  efficiencies,  conditiims  essential  to  the  best 
operation  of  stoker  equipment,  and  the  prevention  of  clinker 
formation.  The  need  of  simple  instruments  such  as  draft 
gages,  recording  or  indicating  C()^,  apparatus,  steam  flow 
meters  and  pyrometers  is  jiointed  out  as  enabling  furnace 
conditions  to  be  controlled  so  that  maximum  economy  will 
result.  According  to  the  author  an  elaborate  set  of  instru- 
ments is  not  necessary  but  in  yiew  of  the  large  investment  in 
boiler  room  equi|inient.  there  .should  be  no  hesitation  in  ap- 
jiropriating  the  rehitively  insignitKant  amount  of  money 
needed  for  instruments  to  make  the  investment  profitable. 

Records  of  the  [lerrmtage  of  rO_,  olitained  during  two 
24-hour  test  perioils  by  two  men  firing  the  same  boiler  unit 
are  included,  and  afford  an  interestintj  comparison.  The  rela- 
tive efficiency  of  tlie  two  men  is  apparent  and  also  the  effect 
of  excess  air  at  tire-cleaning  periods,  emphasizing  the  value 
of  mtclianical  dumjis  which  speed  up  the  operation.  The 
balance  of  the  article,  devoted  to  tlie  importance  of  high  CO.,, 
metliods  of  tiuding  the  combined  boiler  efficiency-,  heat  bal- 
ance calculations,  and  curves  showing  tlie  cost  of  steam  will 
be  published  next  month. 


condition  but  should  jilan  to  make  whatever  changes  are 
necessar\-  in  facilities  and  methods  to  enable  them  to  take 
care  of  the  increased  business  promptly  and  efficiently. 


Waiting 
To 
Go 


.Attention  has  liccn  called  so  frequently  to  the  large  amount 
of  idle  time  of  locomotives  and  cars  that  some  are  rather 
\\eir\-  of  tile  repetition  and  others  are 
wonilering  wh\'  somebody  docs  not 
really  do  something  in  regard  to  the 
matter.  It  would  he  a  gcxid  thing  if 
every  railroad  man  would  ask  himself 
whether  there  is  not  some  way  in  which  he  might  assist  in 
bettering  the  situation.  \^'e  all  know  that  in  periods  of 
so-called  car  sliortage,  as  well  as  in  periods  of  car  surplus, 
a  large  numljer  of  freight  cars  are  in  shops  waiting  to  be 
repaired,  on  sidings  to  be  unloaded  or  loaded,  in  yards  wait- 
ing to  be  made  up  into  trains  or  waiting  for  trains  to  go, 
or  on  the  road  waiting  for  cars  in  other  trains  to  pass  or  get 
out  of  the  way.  Locomotives  are  waiting  at  terminals  to  be 
cleaned,  coaled,  inspected,  repaired  or  are  kept  idle  because 
trains  are  not  ready  for  them.  But  little  will  ever  be  accom- 
plished b\-  the  meehanical  department  putting  the  respon- 
sibility on  the  operating  dejiartment — or  vice  versa — or  by 
calling  attention  in  a  general  way  to  the  large  part  that  the 
general  shipping  public  ]ilay  in  responsibility  for  the  unsat- 
isfactory condition. 

In  this,  as  in  so  many  other  matters  that  are  worth  wliile, 
results  can  best  be  accomplished  by  direct  action  and  by  the 
co-operation  of  all  parties  or  departments.  In  some  places 
idle  locomotive  hours  may  be  increased  by  a  lack  of  terminal 
facilities — poorly  arranged  buildings,  antiquated  machine 
tools  or  an  insufficient  number  of  the  proper  tools.  Where 
the  size  and  numlier  of  locomotives  have  outgrown  terminal 
facilities  more  lasting  good  can  be  accomplished  by  invest- 
ments at  these  points  than  by  purchasing  more  power.  In 
other  cases  there  may  be  a  pressing  need  for  improvements 
in  the  design  of  locomotives  or  cars,  of  the  selection  and 
])urchase  of  power  and  rolling  stock  better  suited  for  changed 
conditions  of  traffic.  In  still  other  places  the  standards  of 
maintenance  may  be  such  that  engine  failures  delay  or  upset 
plans  for  the  movement  of  traffic.  Hot  boxes  on  cars  are 
another  source  of  annoyance  and  delays.  Men  in  the  me- 
chanical department  can  aid  materially  in  making  it  possible 
for  a  freight  locomotive  to  average  more  tlian  80  or  QO  miles 
a  day,  spending  seven  or  eight  hours  on  the  road  and  the 
balance  of  the  time  at  terminals.  Freight  cars  al.*o  would 
earn  far  more  revenue  if  tliey  could  be  made  to  travel  .lO 
miles  or  more  a  day.  AM  indications  point  to  a  continuance 
of  the  [>resent  heavy  railroad  traffic.  The  men  in  the  me- 
chanical department  should  take  this  into  consideration  and 
should  not  tr\'  to  liandle  their  work  as  if  thi<  was  a  temporary 


In  the  course  of  a  conversation  with  a   railroad  officer  the 

manager  of  a  large  restaurant  made  some  commeitts  on  the 

railroad    labor    situation    in    which    he 

Advantages  of  presented  a  viewpoint  that  deserves 
Railroad  careful  consideration.     Contrasting  the 

Employment  conditions  in  restaurants  with  those  on 
railroads  he  said:  'T  don't  see  why 
there  should  e\er  Ijc  a  .strike  on  the  railroads  or  why  the 
roads  should  have  difticulty  in  getting  high-grade  men.  In 
hiring  employees  for  a  restaurant  there  are  very  few  induce- 
ments that  can  be  offered.  The  work  is  unpleasant  and 
monotonous,  there  is  practically  no  chance  for  advancement 
and  wages  are  low.  Railroads  should  lie  able  to  get  the 
l>ick  of  high-grade  men  bi'cause  railroad  work  is  interesting, 
wages  are  high,  the  pass  privilege  is  of  real  value,  employ- 
ment is  regular  and  the  example  of  the  men  wlio  have  started 
at  the  bottom  and  become  railroad  presidents  should  appeal 
to  and  inspire  every  ambitious  employee." 

If  the  real  facts  regarding  railroad  employment  could 
be  brought  to  the  attention  of  shopmen  at  regular  intervals 
it  would,  no  doubt,  have  a  good  eft'i'Ct  in  (ounteracting  the 
misleading  statements  of  tho.^e  who  are  constantly  trying  to 
stir  up  discord  between  the  managements  and  the  employees, 
because  the  actual  conditions  bear  out  the  statements  quoted 
in  the  jireceding  paragraph.  For  exam]>le  the  report  of 
Weekly  earnings  in  New  York  State  factories  shows  that 
throughout  the  state  wages  of  employees  in  railroad  repair 
shops  ranked  fourth  out  of  64  industries  and  outside  of 
New  York  City  they  ranked  second.  Government  statistics 
also  show  that  railroad  shop  employees  have  a  greater  con- 
tinuity of  employment  than  the  workers  of  almost  any  other 
indu.-^try.  A  great  deal  of  money  is  spent  by  propagandists 
to  j)ut  before  the  worker?  misleading  statements  regarding 
excessive  profits  of  the  railroads  and  the  ill  feeling  thus 
t  reated  is  responsible  not  only  for  strikes  but  also  for 
lessened  production  while  the  men  are  at  work.  It  is  time 
that  the  railroads  adopted  a  more  aggressive  policy.  Instead 
of  allowing  these  misstatements  to  go  unanswered  railroad 
officers  should  refute  them  by  giving  publicity  to  reliable 
statistics  to  make  railroad  employees  realize  the  fact  that 
they  are  now  a  favored  class  both  in  the  matter  of  wages 
and  working  conditions. 


The  annual  rejiort  of  the  Bureau  of  Locomotive  Insp>ection 
for  tlie  vear  ending  June  30,  1922,  is  gratifying  in  that  it 
shows  a  decrease  in  the  number  of  de- 
Importance    of      fects    found    by   the    inspectors    of    the 
Thorough  bureau   together   with   a    noticeable  re- 

Inspection  duction  in  the  number  of  accidents,  this 

in  spite  of  a  consideralile  increase  in 
the  numljer  of  locomotives  inspected.  These  results  would 
indicate  an  attempt  on  the  part  of  the  roads  to  bring  their 
power  up  to  a  higher  stage  of  maintenance  and  also  good 
work  on  the  part  of  the  numerous  railroad  inspectors  at 
terminal  points.  If  the  report  is  examined  in  detail  it  will 
be  noted  that  the  gain  is  by  no  me, ins  a  uniform  one,  there 
lieing  increases  due  to  defects  of  certain  parts,  among  which 
ma^'  be  mentioned  rod~.  motion  work  and  trucks — leading, 
trailing  and  tender. 

For  some  months  practically  all  roads  have  been  having 
a  hard  struggle  to  keep  their  motive  power  in  operative  con- 
dition and  to  restore  conditions  as  soon  as  possible  to  those 
prevailing  before  the  strike.  The  inspector  is  a  vital  factor 
in  accomplishing  this  for  dependence  must  be  placed  upon 
the  carefulness  with  which  he  performs  his  work  and  makes 
out   his    reports.      Thoroughness,   a   knowledge   of   where  to 
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look  and  how  to  inspect  combined  with  eternal  vigilance,  arc 
indispensable  requisites  for  a  person  in  this  position.  A 
recent  occurrence  which  might  have  resulted  in  a  disastrous 
passenger  \vreck,  was  caused  by  the  failure  to  detect  a  flaw 
and  will  serve  as  an  illustration  of  the  responsiljilities  and 
importance  of  the  work  of  the  inspector.  While  running  at 
a  high  speed  the  rear  truck  on  the  tender  of  a  locomotive 
hauling  a  passenger  train  broke  down.  This  tender  truck 
was  inimediately  derailed  and  the  locomotive  broke  loose 
from  the  train.  Fortunately  the  tender  did  not  overturn  and 
the  parts  torn  off  the  truck  did  not  cause  derailment  of  the 
cars.  The  truck  was  of  the  arch-bar  type  and  the  failure 
was  due  to  a  break  in  the  bottom  arch-bar  at  the  point 
where  the  sharp  upward  bend  occurs.  There  was  an  old 
crack  more  than  half  through  the  bar  w-hich  must  have 
been  of  long  standing  and  yet  probably  had  not  been  noticed 
by  an  inspector.  This,  despite  the  fact  that  failures  in  a 
truck  of  this  t\-pe  at  this  point  are  by  no  means  so  unusual 
that  w^ell  posted  inspectors  would  neglect  to  note  conditions 
at  this  point.  In  building  up  a  terminal  force  particular 
attention  should  be  given  to  the  selection  and  instruction  of 
new-  inspectors. 


N. 
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S.-\MPLING    .\ND    .^X.^LVSIS    OF     CoAL,      CoKE      AND      By-PrODUCTS  ; 

By  the  Clicmists'  Committee  of  the  United  States  Steel  Cor- 
poration, 184  pages,  5  in.  by  lYz  in.  Bound  in  eloth.  Pub- 
lished by  the   Carnegie  Steel  Company,  Pittsburgh,  Pa. 

In  order  to  determine  accurately  the  properties  of  coal,  it  is 
essential  that  the  right  method  be  used  in  the  sampling  and 
anal)'sis,  because  of  the  large  amount  of  fuel  bought  on  the 
basis  of  the  contents  as  determined  in  the  laboratory.  The 
subjects  treated  in  this  book  are  especially  important  to  the 
railroads.  The  fact  that  the  method  descriljed  has  been  ap- 
proved by  the  foremost  chemists  of  the  constitutent  com- 
panies of  the  Steel  Corporation  is  sufficient  evidence  that 
the  work  can  be  considered  as  the  best  modem  practice. 
W'hile  prepared  primarily  for  by-product  coke  plants,  it  is 
well  adapted  for  the  use  of  railroad  chemists  and  coal  in- 
spectors. 

The  first  part  of  the  book  describes  the  method  of  sampling 
coal  both  at  the  mine  and  from  railroad  cars  or  belt  con- 
veyors. This  is  followed  by  a  section  on  physical  tests  of 
coal  and  coke  following  which  the  methods  of  making  ap- 
proximate analyses  of  coal  are  described.  The  section  on 
ultimate  analysis  includes  methods  for  the  determination  of 
the  different  forms  of  sulphur  in  coal.  The  analysis  of  the 
ash  is  treated  in  detail  and  methods  are  given  for  determin- 
ing the  clinkering  temperature  range.  The  determination  of 
the  calorific  value  of  coal  and  coke  by  the  bomb  calorimeter 
or  from  the  ultimate  or  appro.ximate  analysis  is  discussed. 
The  remainder  of  the  book  covers  the  sampling  and  analysis 
of  by-products  which  is  not  of  direct  interest  to  the  majority 
of  railroad  readers. 


outline  of  [iropcrties.  It  is  made  more  compreliensive  by  the 
addition  of  a  bibliography  of  nearly  200  references  to  chap- 
ters and  articles  in  English  and  foreign  books  and  period- 
icals, and  by  a  well-prepared  index. 

From  its  scope,  the  book  has  evidently  been  written  to 
meet  the  needs  of  the  user,  as  well  as  those  of  the  practical 
foundryman  and  the  metallurgist.  For  the  producer  there  are 
chapters  in  melting  stock,  fuel,  refractories,  furnaces  and 
their  operation,  annealing  practices,  molding,  patternmaking, 
cleaning  and  finishing.  Insjx'ction,  tests  and  metallurgy  are 
well  covered  together  with  information  relative  to  physical, 
thermal  and  electrical  properties. 

.As  a  hand  book  of  modern  malleable  practice,  a  record 
of  past  and  present  metallurgical  investigation,  and  a  com- 
pendium of  information  on  the  pennissiblc  uses  of  the  prod- 
uct, it  should  be  of  value  to  the  many  railroad  men  respon- 
sible for  the  design,  purchase  or  use  of  malleable  castings. 


American  A^alleable  Cast  Iron.  By  H.  .4.  Schwartc.  416  pages. 
6  in.  by  9  in.,  illustrated,  bound  in  cloth.  Published  by  the 
Penton  Publishing  Company.  Cleveland.  Ohio. 

The  American  "black  heart"  malleable  iron  industry,  which 
now  has  an  annual  capacity  for  one  and  a  quarter  million 
tons  of  castings,  dates  back  to  the  discovery  of  the  process 
in  1826  by  Seth  Boyden  in  a  small  foundry  in  Newark, 
N.  J.  The  process  is  quite  different  from  that  employed  in 
Europe  for  making  "white  heart"  iron,  which  was  first  de- 
scribed by  Reaumur  in  1722.  This  book,  which  is  the  first 
complete  treatise  on  "black  heart"  malleable,  has  been  writ- 
ten by  a  recognized  authority  on  the  subject.  There  are 
chapters  on  the  history  of  the  industry,  methods  of  manu- 
facture, principles  of  metallurg}-,  procedure  for  tests  and  an 


What  Our  Readers  Think 


A  New  Induced  Draft  Arrangement  for 
Locomotives 

San    Francisco,   Calif. 

To  THE  Editor  : 

A  contrivance  that  would  set  up  an  induced  draft  without 
entailing  any  expense  either  to  operate  or  to  maintain  and 
that  would  prevent  the  smoke  from  wreathing  about  the  rim 


Fig.   I-Model   of   Frcnt   End  with   Air  Collector  and   Connections  to 
Petticoat    Pipe 

of  the  smokestack  when  the  throttle  valve  is  shut,  obviously 
would  be  an  improvement  over  the  present  blower  of  the 
steam-jet  type.    It  also  would  make  for  safety,   especially 
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with  coal  or  wood  fuel,  since  the  higher  the  smoke  as  it  floats 
past  the  cab,  the  less  the  chance  for  those  ridmg  m  it  to  have 
their  vision  impeded  or  eyes  injured  by  cinders.  All  known 
designs  depend  for  maximum  efficiency  upon  the  current  ot 
air  moving  in  a  direction  parallel  to  the  axis  of  the  boiler 
and  against  the  front  end. 

The  arrangement  that  I  have  devised  will  elevate  the 
smoke  whether  the  stack  is  of  the  ordinary  straight  type  or 
of  mv  design,  and,  with  a  brisk  wind,  the  clear  distance 
between  the  boiler  and  the  smoke  as  it  floats  to  the  rear  will 
be  about  two-thirds  again  as  high  as  the  smokestack,  3 udgmg 
from  experiments  with  the  model  illustrated  m  Fig.  1.  \\ith 
the  ordinarv  straight  stack,  the  smoke  was  on  y  s  ightly  ele- 
vated but  the  issuing  smoke  showed  distmctly  that  it  was 
moving  under  the  influence  of  a  strong  evacuating  force 
inside  the  smokebox.  .  . 

Referring  to  Fig.  1,  a  broad,  box-like  projection  will  be 
noticed  underneath  the  smokebox  divided  m  the  middle  m 
such  a  wav  as  to  make  a  cavernous  space  as  large  as  possible 
on  each  side.  The  partition  should  preferably  taper  to  a 
sharp  edge  in  front,  instead  of  as  shown.  This  attachment  o 
the  smokebox  is  for  the  purpose  of  catching  the  wind  while 
the  locomotive  is  running,  and  is  connected  to  the  petticoat 
Tjine  bv  two  pipes  which  lead  from  the  cavernous  spaces  o 
iliat  pipe  a  short  distance  above  its  base,  forming  an  acute 
ancrle  therewith  so  that  the  stream  of  air  wil  be  diverted  as 
little  as  possible  in  its  passage  to  the  smokestack.  These 
branch   pipes    are   of   the   same    diameter   and    their   cross- 


Fig.  2— Effect  of  Wind-Shield 

sectional  areas  are  equal  in  sum  to  that  of  the  smokestack. 
They  should  be  easily  removable  in  order  to  facilitate  with- 
drawal of  the  tubes.  . 

Fig  2  shows  diagrammatically  the  results  of  the  wind 
tunnel  experiments  with  a  wind-shield  which  were  conducted 
by  the  Navv  Department.  The  wind-shield  is  shaded,  and 
the  arrows  indicate  the  direction  of  stream  lines;  while  1 
denotes  turbulence,  where  the  air  is  practically  still,  ine 
wind  blew  from  right  to  left  at  right  angles  to  AB  with  a 
velocity  of  40  m.p.h.  A  wind-shield  of  this  form  is  applied 
to  the  bridge  of  the  battleship  California  to  protect  the  men 
standing  behind  it  and  relieve  them  from  the  discomfort 
resulting  from  a  strong  wind.  The  model  shown  m  Fig.  1 
is  provided  with  the  same  kind  of  wind-shield  on  the  front 
of  the  smokestack.  It  would  perhaps  be  better  on  a  locomo- 
tive for  the  sake  of  looks,  to  have  the  wind-shield  encircle 
the  smokestack  or  to  make  the  smokestack  itself  of  that  shape. 

A  Mechangineer. 


Heavy  Mikado  Locomotive  for  the  D.  L.  &  W. 

Lackawanna  Purchases  40  of  the  Most  Powerful   Mikado  Locomo- 
tives  Ever   Built  and   Postpones   Contemplated   Electrification 


ABOUT  40  per  cent  of  the  traffic  of  the  Dchnvare, 
Lackawanna  &  Western  consists  of  anthracite  coal 
mined  in  the  vicinity  of  Scranton.  Normally  about 
900  to  1,000  cars  of  coal  are  handled  per  day,  i)art  of  this 
going  west  in  the  direction  of  Buffalo  and  more  than  half 
east  to  New  York.  Scranton  and  the  coal  mines  are  located 
in  a  valley,  and,  wdiile  there  are  heavy-  grades,  about  lj/2 
per  cent,  in  both  directions,  that  toward  the  east  over  the 
Pocono  mountains  is  considerably  longer  than  the  westbound 
grades.  From  Scranton  east  to  Nay  Aug,  about  6  miles, 
tlie  grade  is  77  ft.  to  the  mile  and  from  Nay  Aug  to  Goulds- 
boro,  about  14  miles,  the  grade  is  51  ft.  to  the  mile.  These 
grades  out  of  Scranton  present  the  most  difficult  operating 
situation  on  the  line  between  New  York  and  Buffalo. 

In  order  to  equalize  the  operative  capacity  of  the  road 
plans  were  drawn  for  the  electrification  of  some  40  miles  of 
gradients  near  Scranton,  the  intention  being  to  furnish 
electric  locomotive  helper  and  pusher  service,  to  the  summits 
for  east  and  west  bound  traffic.  The  first  set  of  bids  were 
rejected  in  the  summer  of  1921,  and  later  new  bids  were 
called  for.  As  the  cost  of  this  project  was  in  excess  of 
$5,000,000  it  was  finally  decided  to  postpone  electrification 
for  the  time  being  and  to  purchase  40  powerful  Mikado  type 
locomotives  at  a  very  much  smaller  investment,  these  loco- 
motives to  be  used  for  helper  and  pusher  service  as  well  as 
for  regular  road  duty. 

Coal  trains  are  made  up  and  taken  through  solid  from 
Scranton  to  the  west  or  to  the  seaboard,  the  necessary  addi- 
tional helper  and  pusher  service  being  given  out  of  Scranton. 
The  new  Mikado  locomotives  with  the  helper  service  men- 
tioned are  now  hauling  trains  of  2,900  tons  through  from 
Scranton  to  Secaucus  yard,  near  Hoboken. 

With  these  powerful  locomotives  a  larger  tender  is  used, 
the  capacity  having  been  increased  from  10,000  gal.  of 
water  and  12  tons  of  coal  to  12,000  gal.  of  water  and  14 
tons  of  coal.  This  increased  capacity  enables  the  locomotives 
under  ordinary  conditions  to  take  a  train  to  the  simimit  east 
of  Scranton  without  taking  water  and  to  run  130  miles  from 
Scranton  to  Secaucus  yard  without  taking  coal. 

The  40  new  locomotives  for  the  Delaware,  Lackawanna 
&  Western  are  noticeably  heavier  than  those  already  in 
service  and  in  terms  of  tractive  force  are  the  most  powerful 
Mikado  locomotives  ever  constructed.  They  were  designed 
by  the  American  Locomotive  Company  to  meet  the  special 
traffic  conditions  on  the  D.,  L.  &  W.  and  were  built  at  the 
Schenectady  Works.  These  engines  bear  the  road  numbers 
of  2101  to  2140  inclusive.  Their  weight  in  working  order 
is  356,500  lb.  and  their  normal  rated  tractive  force  is  67,700 
lb.  Being  equipped  with  boosters  having  a  rated  tractive 
force  of  11,500  lb.  the  total  available  tractive  force  for 
starting  or  heavy  pulls  is  79,200  lb.  or  17  per  cent  over 
that  of  the  locomotive  cylinders  alone.  The  locomotive  cyl- 
inders are  28  in.  by  32  in.  and  the  driving  wheels  are  63  in. 
in  diameter. 

The  D.,  L.  &  W.  has  been  a  user  of  heavy  Mikado  loco- 
motives in  the  past,  having  purchased  74  locomotives  of  the 
1200  class  which  are  essentially  alike.  The  last  order  from 
this  design  was  for  10  locomotives  placed  in  1920.  These 
also  were  built  by  the  American  Locomotive  Company.  A 
comparison  of  the  dimensions,  weights,  and  proportion  of 
the  two  designs  will  be  found  in  the  accompanying  table. 

It  will  be  noticed  from  this  table  that  the  new  Mikado 
locomotives  have  10,600  lb.  greater  tractive  force  than  those 


previously  u.scd,  an  increase  of  I8J/2  per  cent  for  the  main 
cylinders,  and  an  increase  of  22,100  lb.  or  38^  per  cent  if 
the  Ixxxster  is  included.  The  increa.se  in  tractive  force  of 
the  main  cylinders  was  obtained  by  changing  the  piston  travel 
from  30  in.  to  32  in.  and  raising  the  steam  pressure  from 
180  lb.  to  200  lb.  The  weight  of  the  engine  in  working 
order  was  raised  from  328,000  lb.  to  356,500  lb.,  an  increase 
of  8.7  per  cent  and  the  weight  on  tlie  drivers  from  256,000 
lb.  to  271,500  lb.,  an  increase  of  slightly  over  6  per  cent. 
An  axle  load  of  68,000  lb.  would  of  course  not  have  been 
permissible  except  for  the  favoraide  track  and  bridge  con- 
ditions prevailing  on  the  Lackawamia.  The  fact  that  an 
increase  of  38j/^  per  cent  in  total  available  tractive  force 
was  obtained  by  an  increase  of  only  8.7  per  cent  in  the  total 
weight  of  the  engine  is  an  excellent  example  of  what  can  be 
done  by  good  designing  combined  with  the  introduction  of 
the  booster. 

The  diameter  of  the  boiler  was  increased  from  84'4  in. 
to  90-5/16  in.,  inside  the  first  ring,  while  the  length  of  the 
firebox  was  increased  12^  in.  without  change  in  widtli,  the 
grate  area  thereby  being  increased  from  63.2  sq.  ft.  to  70.4 
sq.  ft.  The  length  over  the  tube  sheets  of  18  ft.  was  retained 
but  the  number  of  2  in.  tul>es  was  decreased  from  303  to  300 
and  the  number  of  5^  in.  flues  increased  from  43  to  50. 
The  total  evaporative  heating  surface  was  increased  3.9 
per  cent  while  the  increase  in  superheating  .surface  was 
16.75  per  cent.  In  the  new  locomotives  the  superheating  sur- 
face is  25.2  per  cent  of  the  evaporative  heating  surface;  a 
liberal  allowance.  Superheated  steam  is  used  not  only  for 
the  main  cylinders  but  also  for  the  booster,  the  connection 
for  the  latter  being  made  from  the  outside  steam  pipes.  A 
combination  exhaust  stand  is  used  for  the  locomotive  and 
the  booster  cylinders. 

A  comparison  between  the  calculated  cylinder  horsepower, 
and  the  calculated  boiler  horsepower  shows  they  are  prac- 
tically the  same  and  w-ould  indicate  that  these  locomotives 
could  be  relied  upon  to  be  excellent  steamers.  The  estimated 
coal  rate  when  working  at  full  capacity  is  130  lb.  per  square 
foot  of  grate  per  hour.  Stokers  are  provided,  those  for  the 
new  engines  being  furnished  by  The  Elvin  Mechanical 
Stoker  Company. 

The  driving  wheels  of  both  the  old  and  the  new  design 
are  63  in.  in  diameter.  The  main  driving  journals  of  the 
new  engines  are  12  in.  by  20  in.,  the  front  journals  10 J/  in. 
by  18  in.  and  the  others  IOI/2  in.  by  16  in.  By  using  lateral 
motion  driving  boxes  for  the  forward  drivers  the  rigid  wheel 
base  is  reduced  to  1 1  ft.  4  in.  The  front  trucks  are  of  the 
Woodard  type  and  the  trailing  trucks  of  the  Delta  type. 
Baker  valve  gear  with  14  in.  piston  valves  is  used  on  both 
designs.  Chrome- Vanadium  steel  was  used  for  the  main 
and  side  rods  in  order  to  keep  their  weight  as  low  as  possible 
and  thus  minimize  the  dynamic  augment. 

The  height  of  the  new  D.,  L.  &  W.  Mikado  locomotive  is 
15  ft.  4J/8  in.,  the  extreme  width  11  ft.  and  the  coupled 
length  of  locomotive  and  tender  84  ft.  5  J/2  in.  The  smoke 
stack  is  18  in.  in  diameter  and  the  single  exhaust  nozzle 
7  in.  in  diameter. 

In  addition  to  the  booster,  Elvin  mechanical  stoker  and 
Baker  valve  gear  other  special  equipment  on  these  locomo- 
tives are  the  Alco  power  reverse  gear,  power  grate  shaker, 
automatic  fire  door  of  the  Butterfly  type,  Pyle  electric  head- 
light and  Cleveland  low  water  alarm. 

While  the  curvature  on  the  main  line  of  the  Lackawanna 
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is  moderate  and  while  lateral  mction  driving  boxes  and  a 
short  rigid  wheel  base  have  reduced  hub  wear  and  flange 
wear  to  a  relatively  small  amount.  Chicago  hydrostatic  flange 
lubricators  are  installed  to  still  further  reduce  the  flange 
wear  and  decrease  the  friction  on  cur\-es. 

Conditions  on  the  I.ackawanna  call  for  consideral)le  drift- 
ing of  locomotives.  For  this  reason  Talmage  drifting  valves 
have  been  applied  to  the  new  Mikados  so  that  it  is  not 
necessary  to  run  with  a  cracked  throttle. 

To  avoid  breakage  and  damage  of  the  pilot  drawgear 
when  locomotives  are  used  in  pusher  and  helper  service 
Miner  friction  draft  gear  is  employed  on  the  head  end  of 
these  locomotives. 

These  D.,  L.  &  W.  Mikado  locomotives  will  naturally  be 
compared  with  those  for  the  New  York  Central  Lines,  one  of 
the  most  striking  designs  brought  out  in  1922  and  for  which 
orders  were  placed  for  191  for  the  various  roads  comprising 
that  system.  The  New  York  Central  engines  weigh  .So4,000 
lb.  in  working  order,  have  28  in.  by  30  in.  cylinders,  and 
63  in.  dri\dng  wheels.  They  also  are  equipped  with  Ixwsters 
and  have  a  total  rated  tractive  force  of  74,500  lb.  or  63.500 
lb.  without  the  booster.  They  were  fully  described  in  tiie 
Railway  Mechanical  Engineer,  September,  1922.  Other 
heavy  Mikado  t>'pe  locomotives  recenth-  ordered  are  those 
for  the  Central  of  New  Jersey  weighing  342,500  lb.,  having 
27  in.  by  32  in.  cylinders  and  a  rated  tractive  force  of  59,000 
lb.  and  those  for  the  Northern  Pacitic  weighing  .vw.OOO  lb., 
having  28  in.  by  30  in.  cylinders,  and  a  rated  tractive  force 
of  57,000  lb.  But  few  ^Mikado  locomotives  having  a  tractive 
force  of  over  60,000  \\>.  have  been  built. 

Dimensions,  Weights  and  Proportions — D.,  L.  &  \^^  Mikado  Loco.motives 


2100  class 

Type   of    locomc^ive 2-8-2 

Cylinders,   diameter   and   stroke 28  in.  by  32  in. 

Valve   gear,   type Baker 

Valves,   piston   type,   size 14  in. 

Maximum  travel    7  in. 

Outside  lap  I  ^   in. 

Exhaust  clearance    0 

Lead    in    full   gear i^    in. 

Weights   in   working  order: 

On    drivers    271,500  1b. 

On    frcnt    truck 25,500  lb. 

On  trailing  truck 59.500  lb. 

Total    engine    356,500  1b. 

Tender    217,600  1b. 

Wheel   bases: 

Uriving    17  ft.  0  in. 

Rigid    11    ft.  4  in. 

Total  engine    .U  ft.   4  in. 

Total  engine  and  tender 73  ft.  2.'/^    in. 

Wheels,   diameter  outside  tires: 

Driving     63    in. 

Front   truck    33    in. 

Trailing   truck    43    in. 

Journals,    diameter    and    length: 

Driving,    main     12       in.  by  20  in. 

Driving,    front    10!4  in.  by  18  in. 

Driving,    others    10  J4  in.  by  16  in. 

Front    truck     6       in.  by  12  in. 

Trailing  truck    9       in.  by  14  in. 

Boiler: 

Type    Straight   top 

Steam  pressure   200  lb. 

Fuel     Bit.    coal 

Diameter,  first   ring,  inside 90-i'ij   in. 

Firebox,   length  and   width 120^  in,  by  84  J4  in. 

Heitht    mud    ring   to  crown    sheet, 

back    72 J^   in. 

Heicht   mud    ring  to  crown   sheet, 

front    9214    in. 

.\rch  tubes,  number  and  diameter.  4 — 3  in. 

Combustion  chamber,  length 45  in. 

Tubes,   number  and   diameter 300 — 2    in. 

Flues,  number  and  diameter 50 — SH   in. 

Length  over  tube  sheets 18  ft.  0  in. 

Tube   spacing    }?  in. 

Gas   area   through   tubes 730   sq.    in. 

Net  gas  area  through  flues 659  sq.   in. 

Total   gas  area   through   tubes   and 

flues     1 ,389  sq.  in. 

Grate  type    Rocking 

Grate  area   70.4   sq.   ft. 

Heating  surfaces: 

Firebox  and   comb,  chamber 315   sq.   ft. 

Arch   tubes    30  sq.    ft. 

Tubes    2,813   sq,   ft. 

Flues    1 ,260   sq.    ft. 

Total  evaporative    4,418  sq,   ft. 

Superheating    1.112   sq.    ft. 

Comb,  evaporative  and  superheat'g  5.530  sq.   ft. 


1200  class 
2-8-2 
28  in.  by  30  in. 
Baker 
14  in. 
6K    in. 
lA   in. 

0 
'  .s   in. 

256,000  Ih, 
23,500  lb. 
48,500  in, 

328,000  lb. 

178,000  lb. 

17   ft.  0  in. 

11    ft.   4  in. 

35  ft.  2  in. 

70  ft.   9;<    in. 

63  in. 
33  in. 
43    in. 

11  in.  bv  21   in. 

10'/<  in.  by  18  in. 

lOi^  in.  by  13  in. 

6  in.  bv  12  in. 

9  in.  by  14  in. 

Conical  con. 

180  lb. 

Bit.   coal 

84%    in. 

108  in.  by  84>.4  in. 


4—3    in. 

36.;;;    in. 

303—2   in. 

43 — 5H   in. 

18  ft.   0  in. 

Vj   in. 
737  sq.  in. 
567  sq.   in. 

1.304  sq.  in. 

Rocking 

63.2  sq.   ft. 


.Special  equipment: 

Brick  arch    Yes 

Sui>erheater    'l"ype  A 

Ft'edwater   heater    No 

Stoker   Elvin 

Booster    Yes 

Tender: 

Style     Waterleg  Acme 

Water    cap.Tcity    12,000   gal. 

Fuel    capacity    14   tons 

General   data,   estimated    : 

Rated  tractive   force,  85   per  rent.  67,700   lb. 

Rated   tractive  force   with  booster.  79,200  lb. 

Cylinder   horsepower    (Cole) 2,824 

Bciler  horscixiwcr   (Cole)    (est.)...  2,805 

Speed  .Tt    1,000   ft.   piston  speed...  35.2   m.p.h. 

Steam  required  iier  hour 58,700   lb. 

Boiler  evaporative  cap,Tcity  per  hr.  58,330  lb. 

Coal   required  per  hour,  total 9,180  ib. 

Coal  rate  per  sq.   ft.  grate  per  hr..  130  lb. 
Weight    proiiortions: 

Weight  <n   drivers  -h   total  weight 

engine,   per  cent "6.1 

Weight  on  drivers  ~  tractive  force  4.01 

Total  weight   engine  -:-  cylinder  hp.  126   Ib. 

Total  weight  enainc  -{-  boiler  hp.  .  127  lb. 
Total  weight  engine  -H  comb.  heat. 

surface     64.5    lb. 

Boiler    proportions. 

Bi-iler  hp.    -=-    cylinder  hp.,  per  cent.  99.3 

Comb.  heat,  surface  ~  cylinder  hp.  1.96 

Tractive  force  -^  comb,  heat,  surf,  12,23 
Tractive    ft  rce    X    dia.    drivers    4- 

comb.    heat,    surface 771 

Cylinder  hp.    -;-   grate  area 40.1 

Firebox  heat  surface  ~  grate  area.  4.9 
Cylinder    hp,    -^    gas    area    (tubes 

and   flues)    2.03 

Firebox   heat,   surface,  per  cent  of 

evap.   heat,    surface 7,8 

Superheat,     surface,     jjer     cent     of 

evap.    heat,    surface 25.2 

Tube  length   H-  inside  diamet.-!r.  .  .  122.7 


Yes 
Type   A 

No 
Duplex 

No 

Waterleg 

10,000   gal, 

12  tins 

57,100   lb. 


2,542 

2,645 

37.5   m.p.h, 

55,000  lb, 

52,900  lb, 

8,260   lb. 

131   Ib. 


78,0 
4.48 

129  lb. 

124   lb, 

63.0   lb. 

104 
2,05 
10.97 

691 

40.2 
5.2 

1.95 

7.7 

22.4 
122.7 


300  sq.  ft 

28  sq.  ft 

2.840  sq.  ft 

1,083  sq.  ft 

4.251  sq.  ft 

953  sq  " 


5,204   sq.    ft.' 


CoM.Mdx  Interests  of  Ro.\ds  .ind  Employees.— W.  G.  Lee, 
president,  Brotherhood  of  Railroad  Trainmen,  in  an  address  before 
the  Western  Railway  Club,  Oiicago,  February  19,  1923,  called 
attention  to  the  need  of  better  acquaintance  between  managers  and 
employees  and  the  fact  that  as  long  as  the  public  believes  the  charges 
of  each  against  the  other,  both  managements  and  men  will  suffer, 
'*You  ask.  'What  else  have  you  to  offer  in  place  of  the  striker' 
Gentlemen,  I  have  the  greatest  confidence  in  the  personal  acquaint- 
ance of  men  with  each  other.  I  realize  how  impossible  it  is  for 
the  managers  of  our  great  railway  corporations  to  be  acquainted 
with  their  employees,  but  if  you  ever  can  reach  the  time  when 
the  men  can  understand  that  the  company  for  which  they  work  is 
not  represented  solely  by  so  many  engines  and  bo.x  cars,  but  is 
represented  by  men  like  themselves,  who  have  an  interest  in  the 
employees  as  well  as  in  the  revenues,  you  will  have  accomplished 
something  that  as  yet  has  not  entirely  been  done.  It  is  useless  to 
denounce  the  strike  as  a  barbaric  method  for  adjusting  disputes  so 
long  as  there  are  no  more  humane  methods.  We  agree  that  the 
court  of  force  is  an  unjust  court,  but  we  have  not  yet  found  a 
better  one  when  both  sides  fail  to  agree.  Railroad  employees  are 
not  unreasonable.  They  are  willing  to  go  half  way  at  any  time, 
but  they  realize  their  necessities  and  are  not  slow  in  endeavoring 
to  provide  for  them.  The  public  has  been  diverted  in  the  past  few 
years  by  public  statements  made  by  railroad  companies  and  their 
employees.  The  roads  have  said  that  transportation  employees 
were  extravagantly  paid,  that  they  had  the  easiest  positions  and 
the  highest  pay  of  any  employees  in  the  country,  and  that  further 
concessions  granted  them  simply  meant  robbing  the  pubHc  pocket- 
book,  which,  in  this  instance,  the  railroad  companies  were  quite 
prepared  to  protect.  The  railroad  employees  have  countered  by 
setting  forth  that  the  railway  companies  were  extravagantly  op- 
erated, that  because  of  watered  stocks,  dishonest  management  and 
inefficient  operation  they  were,  in  very  many  instances,  not  show- 
ing the  revenues  they  should,  and  insisting  that  if  they  were  given 
honest  management,  there  would  be  no  difficulty  in  meeting  the 
wage  demands  of  their  employees.  Whether  we  agree  on  all  sub- 
jects that  come  between  us  or  not,  we  must  agree  that  in  the  public 
estimation  the  railroad  companies  and  their  employees  are  not 
separated.  The  public  accepts  both  statements  as  gospel  truth 
and  exacts  its  toll  of  transportation  service  at  its  own  price  against 
both  of  them.  Let  us  satisfy  the  public  that  the  railway  companies 
and  their  employees  are  not  what  they  have  called  each  other,  but 
that  they  are  exactly  the  contrary ;  that  they  are  serving  the  trans- 
portation needs  of  this  country  in  a  more  efficient  manner  than 
they  are  being  served  in  any  other  country  in  the  world ;  that  the 
railroad  companies  are  efficiently  managed ;  that  their  employees 
are  .giving  efficient  service,  and  that  both  of  them  are  worthy  of 
their  hire." 


Freight  Train  Resistance  and  Tonnage  Ratings 

Part  II 

Formula    for   Adjusted    Ratings,    Selection    of   Values   and    Analysis 

of  the  Adjustment 

By  Richard  J.  McCarty,  Jr. 
Division  Superintendent,   Delaware  &  Hudson 


ADJUSTED  foniKige  ratings  can  be  established  cither 
by  test  or  by  cakulation.  In  either  case  it  is  first 
necessary  to  select  as  a  basis  for  the  adjustment  two 
cars  of  unequal  weight,  one  to  represent  light  w-eight  cars 
and  the  other,  loaded  cars.  The  weight  of  tliese  cars  should 
represent  closely  the  operating  conditions  under  consideration. 
When  by  test  the  number  of  tons  and  cars  of  light  cars 
and  the  number  of  tons  and  cars  of  hea\7  cars  that  can  be 
moved  over  a  given  district  with  a  given  unit  of  motive  power 
have  been  found,  divide  the  difference  in  tons  by  the  differ- 
ence in  the  cars  to  get  the  adjustment  in  tons  per  car.  Then 
multiply  the  adjustment  by  the  number  of  light  cars  and 
add  the  result  to  the  actual  tons  of  light  cars  which  gives 
the  adjusted  rating.  The  same  result  can  be  obtained  by 
multiplying  the  number  of  heavy  cars  by  the  adjustment  and 
adding  the  result  to  the  actual  tons  of  heavy  cars.  From 
this  method  it  will  be  seen  that  after  the  adjustment  has  been 
obtained,  the  adjusted  rating  may  be  derived  from  the  data 
of  either  train.  The  efficiency  of  ratings  secured  in  tliis 
manner  depends  on  selecting  car  weights  that  properly  repre- 
sent the  conditions  of  traffic  for  the  particular  district. 

Formula  for  Adjusted  Ratings 

Ordinarily,  to  obtain  an  adjusted  rating  by  calculation  it 
would  be  necessary  to  select  the  proper  unit  values  of  resist- 
ance to  represent  the  two  cars  of  unequal  weight,  above  men- 
tioned, and  then  work  out  the  actual  tons  of  the  train  of 
light  cars  and  the  actual  tons  of  the  train  of  heavy  cars  and 
proceed  as  shown  above,  where  the  data  is  obtained  by  test. 
A  formula  can  be  developed,  however,  that  will  simplify  this 
prcKess,  and  the  manner  in  which  it  is  done  will  now  be 
described. 

In  order  that  the  formula   in  question  will   represent  all 


conditions  the  symbols  of  Table  V*  will  be  used.  The  num- 
ber of  tons  a  given  drawbar  pull  will  move  is  found  by 
dividing  the  drawbar  pull  by  the  sum  of  the  different  ele- 
ments of  resistance  in  pounds  per  ton.  As  either  weight  car 
may  be  taken  as  a  basis  on  which  to  calculate  the  adjusted 
rating,  a  train  of  light  weight  cars  will  be  taken. 

Then    the    tons    may    lie    represented    by    the    following 

formula : 

f 

T    =    (27) 

E  +  G 

From  equation   (5)   the  number  of  cars  is  as  follows: 

T 

C  =  —   (28) 

W 

Having  now  develojjed  the  part  of  the  formula  for  the 
actual  tons  and  the  number  of  cars,  it  is  next  in  order  to 
develop  a  formula  for  the  adjustment  for  use  in  coimection 
with  equation  (27)  and  (28). 

From   f'jnd.Tmeiital   equations    (6)   and    (10) 
T(E  4-  G)   =  (T  +  t)   (E  —  e  -f-  G) (29) 

fe 

Theiefc-re  t   = (30) 

(E  +  G1    (E  — e  +  G) 

From  (7)  and  (II)  CiR  -I-  D)   =   (C  —  c)    (R  +   r  +   D   +   d) (31) 

f  (r  +  d) 

Therefore  c   := (32) 

(R  +  D)    (R -t- r -1-  D  +  d) 

Then  from  (30)  and  (33)  any  adjustment  may  be  expressed  as  follows; 

t  e  (R  +  D)    (R  +  r  +D  -'r-  d) 

—   = (33) 

(r-t-d)    (E  +  G)    (E  — e  +  G) 

=   W(W-Fw)   — ^ —    (34) 

r  +  d 
Rw  —  rW 
=    (35) 

r+  J 

*  See  February  issue,  page  85, 
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As  between  any  two  trains  of  the  same  total  resistance  on 
any  given  district,  but  of  different  weight  cars,  respectively. 

Equation   (30)  represents  the  difference  in  the  tons. 

Equation  (32)  represents  the  difference  in  the  number  of 
cars. 

Equations  (33),  (34)  and  (35)  represent  the  adjustment. 

As  equations  (33)  to  (35)  inclusive  provide  for  all  con- 
ditions of  operation  either  of  them  may  be  used  for  obtaining 
the  adjustment  from  fundamental  unit  values,  although  the 
most  convenient  formula  is  equation  (34).  Therefore,  the 
formula  for  the  adjustment  may  be  expressed  as  follows: 

e 

Adjustmenl  —  WW  +  w) (36) 

r  -{-  d 

From  the  above  it  will  be  seen  that  the  value  of  the  adjust- 
ment depends  on  tlie  weights  of  the  two  cars  selected  and 
on  the  value  of  the  corresponding  units  of  mechanical  and 
grade  resistance,  also  it  is  independent  of  drawbar  pull. 
Stated  in  general  terms,  which  will  be  sufficient  for  the 
present,  it  represents  in  tons  the  relation  that  exists  between 
the  values  of  mechanical  resistance  and  the  value  of  grade 
resistance  for  cars  of  unequal  weight. 

By  combining  equations  (27),  (28)  and  (36)  the  adjusted 
tonnage  rating  for  any  given  unit  of  motive  power  over  any 
given  "district  may  be  expressed  in  the  following  formula: 

f  e 

Adjusted  tons  = r  C\V(\V  -f  w)  • (37) 

E  +  G  r  +  c. 

in  which  —  Actunl  tons  (38) 

E  +  G 

e 

Vv'(\V  +  w)   =   Adir.stment    (39) 

r  -r  d 

and  CW(W -F  w)   — '—   =   Potential  tons    (40) 

rH-d 

Equation  (37)  is  the  basic  formula  and  represents  all  the 
conditions  that  are  involved  in  adjusted  ratings.  When  this 
formula  is  applied  to  practical  purposes,  however,  it  is  nec- 
essary to  select  car  weights  and  resistances  that  fit  the  condi- 
tions of  operation,  and  therefore  a  number  of  the  unknown 
quantities  become  knowTi,  which  makes  it  possible  to  reduce 
the  formula  so  it  can  be  easily  applied.  For  example,  suppose 
car  weights  and  units  of  resistance  for  a  given  division  s^e 
selected  as  follows: 

Light    cars    20  tons 

Heavier  cars    60  tons 

Meelianical   resistance   of  ligliter   cars 6.8  lb.  per  ten 

Mechanical  resistance  of  heavier  cars 3.3  lb.  per  ton 

By  substituting  these  values  in  equation  (37) 

f(d  +  272) 

Adjusted  tons  = "*'> 

(G  -t-  6.8)    (d  +  62) 

A  formula  similar  to  equation  (37),  and  one  that  will 
produce  the  same  result,  may  be  derived  by  using  as  a  basis 
the  resistance  of  the  heavier  cars  instead  of  the  lighter  cars, 
by  which 

f(d  +  132) 

Adjusted  tons  =  f-^-> 

(G  +  3.3)  (d  -1-  62) 

Equations  (41)  and  (42)  both  give  the  same  result  and 
the  adjustment  in  both  cases  is  the  same. 

After  the  proper  car  weights  and  car  resistances  have  been 
selected  for  a  given  railroad,  a  simple  formula  for  the  adjust- 
ment for  any  grade  may  be  derived  from  equation  (39).  For 
example,  the  use  of  the  same  values  in  equation  (39)  as 
were  used  in  equation   (37)  gives. 

Adjustment  =  ( 4J) 

d-l-  62 

in  which  there  is  only  one  unknown  quantity  of  easy  de- 
termination. 

Any  adjusted  rating  is  made  up  of  two  parts;  viz.,  the 
actual  tons  and  the  potential  tons.  In  order  to  make  up  a 
train  of  a  given  adjusted  rating  the  adjustment  should  be 


added  to  the  actual  weight  of  each  car  as  the  car  weights 
are  added  up  until  the  sum  of  the  actual  weights  and  the  ad- 
justments equals  the  adjusted  rating. 

Assuming  that  the  rate  of  grade  is  accurately  known,  the 
efficiency  of  any  adjusted  rating  depends  on  selecting  car 
weights  that  closely  represent  the  conditions  of  operation, 
;uid  on  selecting  values  of  resistance  to  represent  such  cars. 
If  this  is  properly  done  an  adjusted  rating  and  an  adjust- 
ment can  be  developed  for  any  given  district  that  will  pro- 
duce trains  of  approximately  the  same  total  resistance  re- 
gardless of  car  weights. 

Selection  of  Values  for  Use  in  Adjusted  Tonnage 
Formula 

In  discussing  this  phase  of  the  subject,  equation  (38) 
which  gives  the  actual  tons,  will  be  taken  first,  after  which 
the  adjustment  will  be  analyzed. 

In  selecting  values  for  mechanical  resistance,  grade  re- 
sistance and  curve  resistance,  a  great  deal  depends  on  con- 
ditions and,  therefore,  care  should  be  taken  to  see  that  the 
values  selected  fit  the  physical  characteristics  and  operat- 
ing conditions  as  near  as  possible. 

Although  the  mechanical  resistance  from  the  time  a  train 
starts  until  it  reaches  the  speed  of  minimum  friction  is  greater 
than  the  mechanical  resistance  at  5  or  10  miles  per  hour,  it 
is  not  necessary  to  consider  the  higher  resistances,  because 
they  are  overcome  by  the  proper  handling  of  the  slack  as 
previously  explained,  and  by  a  temporar>'  advantage  of  low 
piston  speed.  In  this  way  mechanical  resistance  in  pounds 
per  ton  for  the  speed  of  minimum  friction,  which  is  be- 
tween 5  and  10  miles  per  hour,  becomes  the  governing 
feature. 

There  are  in  existence  a  good  many  tables  of  mechanical 
resistance  for  freight  cars  of  diff'erent  weights  at  various 
speeds  and  in  a  large  number  of  them  there  is  considerable 
difference  in  the  respective  values.  In  view  of  this  it  is  im- 
portant to  know  under  what  conditions  any  given  values  of 
mechanical  resistance  were  obtained  before  adopting  them 
as  a  basis  for  adjusted  ratings. 

The  amount  to  allow  for  acceleration  depends  on  the 
physical  characteristics  of  the  railroad  and  on  the  densit}^  of 
traffic.  It  has  been  assumed,  however,  that  in  the  present 
treatment  of  the  subject,  no  allowance  will  be  made  for  ac- 
celeration. 

Grade  resistance  and  curve  resistance  are  constant  amounts 
for  any  given  grade  or  curve  and,  therefore,  the  selection  of 
these  amounts  should  be  governed  by  the  remarks  given  under 
"Grades  and  Curves."  In  cases  where  the  ruling  grade  can 
be  approached  at  high  freight  train  speed  and  where  it  is 
safe  to  assume  that  this  can  be  done,  as  a  general  propo- 
sition, it  is  proper  to  consider  such  a  grade  as  a  momentum 
grade  and  take  credit  for  the  difference.  This  difference 
can  be  calculated  by  the  usual  formula. 


g  =  3.5   X 


V2=  — Vi" 


where  e  =  Per  cent  of  grade  to  be  deducted  from  the  actual  grade. 
V.  =  Initial  speed  in  miles  per  hour. 
\'\  =   Speed  at  top  of  grade  in  miles  per  hour. 
L  =  Length  of  grade   in    feet. 

W'hen  the  value  of  (g)  in  such  cases  has  been  obtained  it 
should  be  deducted  from  the  value  of  the  ruling  grade  in  per 
cent,  and  the  balance  which  represents  the  per  cent  of  the 
momentum  grade,  used  to  obtain  the  grade  resistance  for  use 
in  the  formula  previously  described. 

When  the  car  weights  and  values  of  resistance  have  been 
decided  upon  in  connection  with  the  calculation  of  the  actual 
tons,  the  same  values  should  be  used  as  a  basis  for  obtaining 
the  adjustment,  for  otherwise  the  ratings  will  be  over-ad- 
justed or  under-adjusted,  the  effects  of  which  will  appear 
presently. 

Unless  these  features  in  connection  with  the  selection  of 
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values  are  properly  handled,  the  adjusted  ratings  are  apt  to 
prove  inefficient. 

The  adjustment,  which  embodies  the  principles  of  adjusted 
ratings,  will  now  be  analyzed  so  as  to  show  the  fundamental 
values  by  which  it  is  produced,  and  so  as  to  show  what  effect 
any  variation  in  each  value  has  on  the  adjustment. 

Analysis  of  the  Adjustment 

A  general  description  of  what  the  adjustment  represents 
will  now  be  given  after  which  it  will  be  analyzed  with  re- 
spect to  its  value  under  different  conditions. 

The  difference  in  the  units  of  mechanical  resistance  pro- 
duce the  difference  in  the  tons  of  trains  of  the  same  total 
resistance  as  previously  explained,  but  grade  resistance  tends 
to  offset  this  condition  and,  as  will  be  seen  later,  the  steeper 
the  grade  the  less  will  be  the  effect  of  the  difference  in  me- 
chanical resistance  per  ton  as  between  cars  of  dift'erent 
weight. 

A  complete  analysis  of  the  adjustment  divides  itself 
naturally  into  two  steps,  the  first  of  which  takes  into  con- 
sideration its  value  with  respect  to  straight  and  level  track 


conditions  only,  while  the  second  step  involves  grades  and 
curves.  This  process  would  be  beneficial  to  the  student  but 
it  involves  considerable  duplication,  and  therefore  as  space 
will  not  permit,  the  analysis  will  be  based  on  conditions  tliat 
involve  both  mechanical  and  grade  resistance. 

The  first  step,  however,  can  be  followed  by  referring  to 
Table  III*  and  particularly  to  Exhibit  A  specially  prepared 
to  illustrate  conditions  when  only  mechanical  resistance  is 
considered,  while  Table  IV*  and  Exhibit  B  should  be 
referred  to  as  the  basis  for  the  following  analysis. 

Before  taking  up  the  analysis,  however,  a  few  words  of 
explanation  mav  help  to  an  understanding  of  Exhibits  A 
and  B. 

In  Exhibit  A,  the  train  of  lighter  cars  exceeds  the  train  of 
heavier  cars  in  regard  to  the  number  of  cars,  while  the  train 
of  heavier  cars  exceeds  the  train  of  lighter  cars  in  regard  to 
the  number  of  tons. 

The  mechanical  resistance  per  ton  of  the  lighter  car  train 
exceeds  the  mechanical  resistance  per  ton  of  the  heavier  car 
train.  

*  See  February  i?sue.  page  83. 


EXHIBIT    "A" 

Comparative  Amfvs.s  of  the  Mechanical  Resistance  of  the  Lighter  C.\r  Train  and  the  He.'.vier  Tar  Train  as  Per  Table  HI.    Straight  and  Level 

Track — Speed   5  Miles  Per   Hour 

Rate  at  which  tons  Total  M.  R.              Did.  in  M.  R. 

\Vei''ht                                Tons                         or  cars  are  moved —  for  each                     that  mcve.'- 

Nn  of  car^                     oer  car  in  Ions                     involved                        mechanical  resist.  compor.ent                  the  mcr.  in             Expression 

involved  in             , '■ * >               in  each              , -^ >  item-                      tens  of  the                  _    by 

each  item                Car                 Contents                   item                  Lb.  per  ton             Lb.  per  car  tens  or  cars                heavier  tram                lornmla 

^Lighter  Car  Train: 

I                  tl                      IS                     :.:.                     1,360                        3.5                         JO  4;760                          4.760               (C-c)We 

i     Total    ~T                        20                       ....                       1,360                         6.8                           135    '  9,248                             

rExcess  Over  Heavier  Car  Train  (Cars):                                                            ^^                            ^^  _,^^^ 

y,                       20                     '.'.'.'.                        620                        3'.5                           70  2,170                          2,170               cWe 

_,  ,,,                                on                                                      620                         6.8                          136  4,216                             

ToSl  train  (99  cars)   lo                     .•.■;:                     1,980                        6.8                         136  13,464                          6,930                CWe  =  Te  =  t(E  -  e) 

.Heavier  Car  Train:                                                                                           ^,                           ^.  ^^^,3 

1                  II                       _.                     9.11                        620                        3.3                         132  2.0A.',                          ^^. . 

[     Total    7.                        20                      9.11                       1.980                         3.3                           ...  6.534                             ..... 

^Excess  Over  Lighter  Car  Train  (Tons):  (C-c)We 

I                  fs                       ::                   168                      '65"8                     J^                        ^  J^                          2A70              cWe 

I                  ii                      ~                 lo.'S                    2,100                        3.3                         132  6,930                           6,930               CWe  =  te  =  t(E  —  e) 

Total  train  (68  cars)   20                    40                        4,080                        3.3                         198  13,464                           

t          2100  ,    . 
—  —  — ' —  =  67.74  tons  per  car  =  .-Vdjustment  for  ab(  ve  ccnr'.iti'  ns. 
c             }1 


EXHIBIT    "B" 

Comparative  Analysis  of  the  Mechanical  Resistance  and   Grade.  Resistance   of   thf.   Lightfr   Train 

Grade  1  Per  Cent — Speed  0  Miles  Per  IIoi  r 


AND   the   Heavier    Train,   as    Per    Table   IV. 


Rate  at  which 
tors  and  c^rs  are  moved 


i\o.  cars 

involved 

in  each 

it.-»m 


Weight 
per  car  in  tons 


Car 

Lighter  Car  Train: 
9.63  20 

9.63  21 


Contents 


Total 


20 


Tons 

involved 

in  each 

item 

192.6 
192.6 


Lb. 

per  ton 


192.6 


fExcess  Over  Heavier  Car  Train  (Cars)  : 


15.49 
15.49 


Total 
l.Tot.  25.12 


20 
20 


Heavier  Car  Train : 
9.63  20 

9.63 

Total    20 


32.17 
32.17 


309.8 
309.8 


309.8 
502.4 


192.6 
309.8 


502.4 


Excess  Over  Lighter  Car  Train  (Tens)  : 


Tot. 


9.63 
9.63 


9.63 
9.63 


3.00 
4.83 


7.83 
40.00 


28.9 
46.6 


75.5 
577.9 


3.3 
3.5 


6.8 


3.3 
3.5 


6.8 
6.8 


3.3 
3.3 


3.3 
3.3 


3.3 
3.3 

75.5 
15.49 


Resis. 

Lb? 
per  car 

66 

70 

136 

66 

70 

136 
136 


66 
132 


132 
198 


tirade. 


Resis. 


Lb. 
per  toll 


20 
20 


20 
20 


20 
20 


20 

20 


20 


20 
20 


20 
20 


Lb 
per  car 


400 
400 


400 


400 
400 


400 
400 


400 
400 


800 
200 


Distribution 
Total  of 

M.  ,R.  G.  R.  --es.  dif.  in  M.  R. 

for  each  f-  r  each         for  each       that  moves 

component    component    component    the  incr.  in 
ilem —  item —  item —        tons  of  the 

tons  or  car    tons  it  car    ton?  er  car  heavier  train 


636 
674 


1,310 


1,022 
1,084 


2.1'/6 
3,416 


636 
1,022 


96 
152 


248 
1,906 


3.852 


6,196 
10,048 


3,852 
6,196 

10,048 

578 
932 

1,510 
11,558 


8.302 
13,464 


4,488 
7,218 

11,706 

674 
1,084 


674 


1,084 


(Formula) 
(C  — c)We 


1,738 


cWe 
CWe  : 


:  Te  = 

t(E  — e-(-  G) 


1,758 
13,464 


674 
1,084 


1.758 


(C  — c)We 
cWe 

CWe  =  Te  = 

t(F.  ^e  -t-  G) 


:=  4.S7  tens  per  car  =   .\djustment    fur   above  conditirns. 
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The  items  opposite  A  show  the  resistances  involved  in  the 
same  number  of  lighter  cars  as  are  involved  in  the  total  num- 
ber of  cars  of  the  heavier  car  train  divided  so  as  to  show 
mechanical  resistance  resulting  from  the  same  resistance  in 
pounds  per  ton  as  the  heavier  cars  and  also  mechanical  re- 
sistance resulting  from  the  increase  in  mechanical  resistance 
of  the  lighter  cars  as  compared  to  the  heavier  cars. 

Item  B  covers  the  same  features  as  item  A  excejjt  that  the 
items  apply  to  the  excess  number  of  cars  of  the  lighter  car 
train  as  compared  to  the  number  of  cars  of  the  heavier  car 
train. 

The  items  opposite  C  show  the  resistance  involved  in  the 
same  nutnber  of  tons  of  the  heavier  car  train  as  compared 
to  the  total  number  of  tons  of  tlie  lighter  car  train  divided  as 
between  the  empty  cars  and  the  contents,  both  of  which,  how- 
ever, are  carried  at  the  same  mechanical  resistance  in  pounds 
per  ton. 

Item  D  covers  the  same  features  as  item  C  except  diat  the 
items  apply  to  the  excess  number  of  tons  of  the  heavier  car 
train  as  compared  to  the  lighter  car  train  which,  however, 
involve  only  the  contents  of  such  cars  for  the  reason  that  the 
cars   therriselves   are  covered   under   item   C. 

The  details  thus  developed  under  items  A,  B,  C  and  D 
show  the  distribution  of  the  details  of  mechanical  resistance 
involved  in  comparing  the  lighter  car  train  to  the  heavier  car 
train  without  any  change  in  numerical  values  of  the  details. 

E.xhibit  B  is  built  up  on  the  same  principle  as  that  in- 
volved in  Exhibit  A  and  although  Exhibit  B  includes  grade 
resistance,  the  explanations  relative  to  Exhibit  A  may  be 
applied  to  this  exhibit,  bearing  in  mind  that  the  grade  re- 
sistance changes  the  distribution  of  various  items  of  resist- 
ance as  between  details. 

With  these  explanations  an  analysis  of  the  adjustment  can 
be  taken  up. 

The  fundamental  equations  give  a  comparison  of  the  total 
resistance  of  these  trains  as  follows: 

From  (8)  and  (121   CW(E  4-  G)  =  (C  —  c)  (W  -|-  w)  (E  —  e -1-  G)  =  f..(45) 

From  (6)  and  (10)       T(E  +  G)  =-(T  -|-  ti    (E  —  e  -(-  G)   =  f (-46) 

From  (7)  and  (11)       C(R  -1-  D)  =  (C  —  c)    (R  -|-  r  -f  D  +  d)  =  f...(47) 

From  equation  (46)  it  will  be  seen  that  the  increase  in 
tons  (t)  of  the  heavier  car  train  is  the  result  of  a  decrease 
in  the  mechanical  resistance  in  pounds  per  ton  (e)  of  the 
heavier  cars  compared  to  the  lighter  cars. 

Therefore,  from  equations   (45)   and   (46) 


t(E  — e  J-  G)  =  CW(E  +  G)   -    C\V(F. - 
CW  ( E  +  G)  —  CW  (E  —  e  -h  G) 


-c  +  G)   =  CWe  -  Tc..(4.S) 
CWe  Te 

-e  +  G)^(E  — e  -|-  G) 


-(49) 


(E  — e-l-G)  (E- 

which  means  that  the  increase  in  the  tons  of  the  heavier  car 
train  as  compared  to  the  lighter  car  train  has  the  same  me- 
chanical and  grade  resistance  per  ton  as  the  heavier  cars 
and  that  the  total  mechanical  and  grade  resistance  of  this 
difference  in  the  tons,  is  equal  to  the  mechanical  resistance 
that  is  caused  in  the  lighter  car  train  by  the  increase  in  me- 
chanical resistance  per  ton  of  the  lighter  cars  as  compared  to 
the  heavier  cars. 

From  equation  (47)  it  will  be  seen  that  the  decrease  in 
the  number  of  cars  (c)  of  the  heavier  car  train  is  the  result 
of  an  increase  in  the  mechanical  and  grade  resistance  in 
pounds  per  car  (r  +  d)  of  the  heavier  cars  compared  to  the 
lighter  cars. 

Therefore  from  equations  (45)  and  (47) 

c  (R  4-  D)   =  cW  (E  -1-  G)  =  (C  —  c)   (r  +  d) (.lO) 

cW  (E  -1-  G)         (C  —  c)    (r  +  d) 


R  -I-  H 


.(51) 


R  +  D 

which  means  that  the  mechanical  and  grade  resistance  of  the 
difference  in  the  numljer  of  cars  is  equal  to  the  increase  in 
the  mechanical  and  grade  resistance  of  the  heavier  cars  of  the 
heavier  car  train  compared  to  the  same  number  of  lighter 
cars. 


The  relation  of  these  items  of  resistance  to  each  other  as 
between  trains  of  unequal  weight  is  shown  in  Exhibit  "B." 

From  the  above  it  follows  that  the  difference  in  the  tons 
(t)  divided  by  the  difference  in  the  cars  (c)  represents  the 
amount  of  tons  the  heavier  car  train  is  increased  in  weight 
for  everv  car  of  the  difference  in  the  number  of  cars. 


From   (34)  —  =  W   (W  +  w)  ■ 


r  +  d 


.^djllstmcnt. 


Therefore    t   =   cW  (W  +  w) 


.(52) 


In  other  words,   each   car  of  the  lighter  or  longer  train 
in  excess  of  those  in  the  heavier  or  shorter  train  is  represented 

t 
in  the  actual  tons  of  the  heavier  or  shorter  train  by  —  tons, 

c 
t 
or  all  the  cars  in  excess  are  represented  by  c  —  tons  which 

c 
equals   (t)   as  shown  in  equation   (L^). 

The  value  of  the  adjustment  for  a  1  per  cent  grade,  with 
the   unit  values  given    in   Table   IV*,   is  4.87   tons  per  car 

K.\i iip.it  •■(■■ 

.■\PPLIC.\TTON      OF      AdJI'STCD      R.\TINCS      TO      Tr.\1XS      MadE      tIp      OF      CaRS      OF 

Unequal  WEiGHr.    Str\igiit  and  Level  Track — -Speed  5  Miles  Per  Hour 


1  ten'i 
(resist,  i-l  lb  ) 

M.  R.    per    ton ...    

Grad'i  res.  per  ton 

M.  R.   per   car 

Grade  res.  per  car 

No.   of  20   tons   cars 

Vo.   of  (iO  tf^n  cars 

Total  Nc.  cf  cars 

Total   M.    res 

Total   grade  res 

Tot.il   all   res 

The   above   trains    rn    ad- 
justed t(-nnagc  rating  basis: 

Adjustment    

.\ctral   tons    

Potential  tons    

.\diusted  tons    

Difi.    in    act.    tons    divided 
bv    diff.    in    car> 


of  a' 

Basis 
Ijiist-.nent 

Trains  of 
20  and  60 
ton  cars 

Diff.  com 

Tr.  of  20 
ton  cars 

pared  to 

t«  n  car: 

60 
s      ton  cars 

Tr.  of  60 
ton  cars 

6.8 

3.3 

6.8  &  3.3 

"iJ6 

'  'iii8 

136  &  198 

'  "o.j 

■■■99 
l.>,464 

•    "68 

68 

13,464 

33 

84 

13,464 

—15 
0 

+  16 
0 

13,464 


67.74 
1,980 
6,7'-6 
S,6S6 


13,464 


67.74 
4,080 
4,606 
8,686 


13,464 


67.74  

3,000  -f  1,020 

5,686  —1,020 

8,686  0 

68 


—1,080 

-f- 1.080 

0 


EXniRlT    "D" 

.Application    of    Adjusted    Ratin^js    io    Trains    Made    I'p    of    Cars    0? 
Unequal  Weight.,  Gr.xde  1  Per  Cent — Speed  5  Miles  Per  Hour 


Basis 
of  adjustment 


Items 
(lesist.  in  lb.) 

M.  R.    per   ton 

Grade  res.  per  ton 

M.  R.  per  car 

Grade  res.   per  car 

N'o.  of  20  ton   cars 

Xo.  of  61)  ton  cars 

Total   No.    of  cars 

Total   M.   res 

Totrd    grade   res 

Total   all   res 

The   above    train-;    r  n    ad- 
justed tcnnage  rating  basis; 

.-Adjustment    

Actual  tons    

Potential   tons   

-Adjusted   tons    

Di"^".    in    act.    tons    divided 
by    diff.    in    cars 


20 

ton  cars 

6.8 

.'0.00 

136 

400 

25.12 

25!!  2 

3.416 

10.048 

13.464 


60 
ton  cars 
3.3 
20.00 


Trains  of  f 


Diff.  compared  to 


20  and  60    Tr.  of  20 
ton  cars       ton  cars 


Tr.  of  60 
ton  cars 


6.8  &  3.3 
20.00 
198  \7.6&  198 
1,200  400  S:  1,200 
5.00 


4.87 
502.4 
122.3 
624.7 


9.63 

9.63 

1.907 

11,557 

13.464 


4  87 
577.9 

46.8 
624.7 


".71 

12.71 

2,212 

11.252 

13.461 


4.87 
562.6 

62.1 
624.7 


—12.4! 

—  1.204 

-1-1,204 

0 


-F-3.08 

H-305 

—305 

0 


+60.: 

—60.2 

0 

4.87 


—15.3 

+  15.3 

0 

4.87 


which  will  adjust  the  ratings  so  they  will  produce  trains 
of  the  same  total  resistance  regardless  of  whether  the  trains 
are  made  up  of  20-ton  cars,  60-ton  cars  or  both  kinds  of 
cars. 

Exhibits  "C"  and  "D"  give  a  comparison  of  trains  made 
up  of  mixed  cars.  From  these  exhibits  it  will  be  seen  that 
in  anv  given  adjusted  rating  with  corresponding  car  weights, 
the  total   resistance  of  nnv  train  of  that  rating  is  constant 


"  See  February  issue,  page  85. 
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regardless  of  whether  the  cars  making  up  the  train  are  light, 
he'a\7  or  mixed,  but  the  adjustment  by  which  this  is  done  is 
not  the  same  for  all  cases. 

From  the  foregoing  description  of  the  adjustment  the  fol- 
lowing corollaries  may  be  deduced: 

4_The  basis  of  any  adjustment  is  primarily  the  dif- 
ference in  mechanical  resistance  in  pounds  per  ton 
for  cars  of  unequal  weight,  but  its  value  depends  on 
the  relation  that  this  difference  bears  to  the  total 
resistance  in  pounds  per  ton  of  both  cars. 
5 — In  anv  given  adjusted  rating,  the  adjustment  repre- 
sents the  number  of  tons  that  any  train  of  that  rat- 
ing mav  be  increased  in  weight  for  every  car  the 
train  i.^'  shortened,  provided  the  train  is  to  some  ex- 
tent a  mixture  of  cars  of  the  same  weights  as  were 
used  to  obtain  the  adjustment. 
'Hie  formula  for  the  adjustment  i.s  as  follows: 


inL;s  are  in  error,  and  consequently  motive  power  is  under- 
loatled  or  over-loaded. 

Table  VI  shows  how  the  adjustment  varies  with  different 
rate;  of  tirade,  the  first  entry  involving  mechanical  resistance 


=  \v   (W  +   w) 


r-l-d 


corollaries   mav 


.  .  .  .From   1.36) 

be   deduced 


By   inspection   the   followint 
from  this  equation: 

6 — The  value  oi  the  adjustment  depends  on  the  weights 

of  the  cars  used  as  a  fjasis  for  the  adjusted  ratings. 

7 — The  value  of  the  adjustment  depends  on  the  values 

used    for  mechanical    resistance   in   pounds   per  ton 

for  the  cars  selected  as  a  basis. 

S ^^■ith    given   car   weights   and   corresponding   values 

of   mechanical    resistance,   the   adjustment   decreases 
as  the  grade  resistance  in  pounds  per  ton  increases. 
As  previously  explained,  the  sole  cause  of  the  difference  m 
tons  of  anv  two  trains  of  the  same  total  resistance  operated 
under  similar  conditions,  is  the  difference  in  the  mechanical 
resistance  in  pounds  per  ton  for  cars  of  unequal  weight. 

Grade  and  cur\-o  resistance  in  pounds  per  ton,  however, 
are  all  independent  of  car  weights,  and  therefore  comparing 
these  two  trains  of  the  same  total  resistance  but  of  unequal 
weight,  the  difference  in  mechanical  resistance  in  pounds 
person  of  the  two  trains,  which  causes  the  difference  in  the 
tons,  decreases  in  relative  value  but  not  in  actual  value  as 
the  'independent  values  of  resistance  increase  an  equal 
amount  in  pounds  per  ton  for  both  cars  or  trains.  As  the 
adjustment  represents  the  relative  value  of  this  difference  in 
mechanical  resistance  in  pounds  per  ton  it  follows  that  the 
adjustment  will  decrease  as  the  sum  of  these  independent 
units  of  resistance  increase. 

Therefore,  the  value  of  the  adjustment  depends  on  the  car 
w-ei.ghts  and  on  the  values  of  mechanical,  grade  and  curve 
resistance  that  are  selected  as  a  basis  for  the  adjusted  ratings. 
From  this,  then,  it  is  clear  that  unless  the  adjustment  rep- 
resents in  tons  the  relative  difference  in  tlie  total  resistance 
in  pounds  per  ton  and  in  [lounds  per  car,  for  the  district  to 
which  it  ajiplies,   it  is  safe  to  assume  that  the  adjusted  rat- 


T.\BLE    VI 

.'\PJU 

STMENT      FOS     \'aRI0U5 

Grades 

r—Ton  5 

I-idito 
Gr.'ide            tar 

r     Heavier 
c.ir 

Difference 

Mech.          Mech. 
resist.          resist, 
per  ton       per  c.-ir 

in  units 
Grade 
resist, 
per  car 

of  resistance ^^ 

Total 

resist.         Ai-ijust- 
per  car           ment 

Formula      (\V) 

(W    -  w 

fe)               (r) 

Cil) 

(r-f-d) 

(t) 

0.0 20 

0.5.  ...  .      _0 
1.0 20 

(111 
(0 
•lO 

,1.5                62 
,1.5                6: 
,1.5                62 

0 

SCO 

62 
462 
862 

67.74 
9.09 
4,87 

only   and   the  other  entries   involving   both   mechanical   and 
grade  resistance.     This  table  is  further  illustrated  in  detail 
by  Exhibit  E  at  the  bottom  of  the  page. 
(To  he  continued) 


Maximum  Speed  at  Which  Rated 
Tractive  Force  Can  be  Developed 

By  Edward  L.  Coster 

TN  the  American  Engineer  for  February,  1913,  there  was  a 
^  paper  by  the  late  Lewis  R.  Pomeroy  entitled  Curves  of 
Locomotive  Operation,  which  contained  formulas  and  con- 
stants for  the  determination  of  the  maximum  speed  at  which 
both  saturated  and  superheated  steam  locomotives  could 
develop  their  rated  tractive  force,  and  the  corresponding  coal 
consumption  for  different  rates  of  evaporation  per  square  foot 
of  heating  surface  and  per  pound  of  coal. 

A  recent  examination  of  this  article  revealed  errors  which 
led  to  a  recalculation  of  the  constants  and  their  extension  to 
include  a  higher  degree  of  superheat.  The  revised  analysis, 
wliich  follows  the  previous  method,  is  here  presented. 

Let  d  =  cylinder  diameter  in  inches, 
s— piston  stroke  in  inches, 
D— driving  wheel   diameter   in  inches. 
P=boiler  pressure  in  ponnds  per  square  inch. 
H.S.=total   evaporative   heating  surface   in  square    feet, 
T,F.  =  rated  tractive   force  in   pounds. 
w  =  \veight  of  a  cubic  foot  of  steam  at  the  assumed  mean  effective  pres- 

sure=0  ,S5P. 
r.p.m,  =  revo!utions   per   m  nute   of   drivutg  wheels. 

V  =  maximum   speed    in    miles   per  hour   at   which   a   locomotive   can    de- 
liver  its   rated   tractive    force. 

.Assuming  that  at  full  cut-off  the  volume  of  steam  admitted 
to  each  cylinder  per  stroke  equals  the  piston  displacement, 
then  the  pounds  of  steam  consumed  per  revolution 

4  —   d-   s 


0.O01S2fl-vw. 


1,72S 


This  is  based  on  the  assumption  that  at  full  cut-off  the 


EXHIBIT    "E" 

CoMP\Ri-os   or  TiiAiss  or  .\  C.ni;-:  Tct.\l  Rksist.'.nce  on   Various  R.ates  of    Grade— Total    MECitANicAL    and    Grade    Resistance    13,464    Lb,     Speed   5 

Miles  Per  Hour 

Tons  per  Res,  in  It-,  per  tin                                         Res.  in  lb.  per  car  Adjustmenl 

P..,,. ■' ^  , ' ■ ,  No.  No.  t 

,,^.„„                                              incl'.  cts.  Mech              Grade            Tctal  Mech.  Gr.ide  T-tal  of  tons  of  cars                     — 

I       M  6  8                 ...                 6.8  1,16  ...  136  1.9,^0  90 

Straight   a:ul   ievil   track "  ,,                                        33  jqs  ...  19.S  4,0SO  6S 

T^.«                                                              40  %"s                '"                 35  62  ...  62  2,100  31                      67.74 

D'ff"™''^    (      -  6S                 2,6                8.8  136                  40  176  1.530  76.50 

Grade    0.1    per    cent -  3-;                  ,  ^j   .              ,3  jjg  120  318  2,540  42.33 

,vff      „                                                            111  3'5                                         35  62                    .SO  142  1,010  34.17  29.58 

'"'^rT;     , '        0  6.S                 4-0               10,8  136                   80  216  1,247  62  35 

Grade    11.2    rcr    rent ,  .,  g                   73  jgg  ojq  433  1,844  30. /3 

r>,flerene-                                                        in  .V's                  ...                   3.5  62  160  222  507  31.62                  18.96 

It,',     ; ,       >o  6.S                 6.0               12.8  136  120  256  1.052  .52.60 

Grade  0.3    per   cent g  ^                  ,3  jgg  jgj  553  1,448  24,13 

DifTerence                ..                                     40  3  5                  ...                  3.5  62  240  302  306  2S.47                  13.90 

r     .  T!     V    '1^ (      ^<'  6  8                 SO               l-t-S  "6  160  296  910  45,50 

Grade  0.4   per   cent -  -^                  gg                jj  3  jgg  ^jq  gyg  ,,91  19.85 

DifTerence 40  3:5                 ...                 3.5  62  320  .^82  2S1  25,65                 11.00 
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weight  of  steam  furnished  by  the  boiler  per  stroke  to  supply 
that  lost  by  clearance,  cylinder  condensation,  piston  and 
valve  leakage,  is  approximately  equal  to  the  difference  be- 
tween the  weight  of  a  volume  of  steam  equal  to  the  piston 
displacement  and  the  weight  corresponding  to  the  volume  of 
steam  actually  admitted  to  the  cylinder  per  stroke. 
Since  for  any  speed,  miles  per  hour 

TT  D  X  60  r.p.m.        D  X  r.p.m. 

~        12  X  5,280      ~  336 

O.S5Pd-'s       D  X  r.p.m.       0.85Pd=5  X  r.p.m. 

T.F.  X  V  = X • 

D  336  336 

336V  X  T.F. 

therefore     r.p.m.  = , 

0.85Pd-s 

hence  the  pounds  of  steam  consumed  per  hour 

336V  X  T.F.       43.17V  X  T.F.  X  w 

=  0.001S2d=5w  X  60 = • 

0.85Pd=s  P 

If  W  lb.  of  water  are  evaporated  per  square  foot  the  H.S. 
per  hour, 

43.17V  X  T.F.  X  w 
=  H.S.  X  W. 

p 

PW  X  H.S.  _       H.S. 

whence      V  = c ( 1 ) 

43.17W  X  T.F.  T.F. 

PW  PW 

where     c  = =  0.02316 . 

43.17W  w 

If  P  =  200  lb.,  m.e.p.  =  0.85  X  200  =  170  lb.,  and  ac- 
cording to  Marks  and  Davis'  steam  tables,  for  saturated 
steam  at  this  pressure,  w  =  0.4046  lb.;  for  200  deg.  F.  of 
superheat,  w  =  0.30S2  lb.,  and  for  250  deg.  F.  of  superheat, 
w  =  0.2893  lb.  Introducing  these  values  in  the  last  equation, 
and  successively  taking  W  =  8,  9,  10,  11  and  12  lb.,  we 
obtain  the  following  values  of  c: 

Evaporation  of  water  Saturated  Superheated  Superheated 

per  sq.  ft.  H.S.  steam.  200  deg.  F.  250  deg.  F. 

8  1b     : c=         91.5  121.4  128.1 

9  1b         c=  103.0  136.6  144.1 

10  lb.    c=  114.5  ms  160.1 

nib c=  125.9  167.0  176.1 

12  1b c=  137.4  182.2  192.1 

If  Wi  lb.  of  water  are  evaporated  per  pound  of  coal,  the 
maximum  pounds  of  coal  required  per  hour 

43.17V  X  T.F.  X  w 

= ^ :=  c,  X  T.F.  X  V (2) 

PWi 

w 

'.\here  c,   :=  43.17  

PW, 

Substituting  the  above  values  of  P  and  w  in  the  last  equation, 
and  successively  taking  Wi  =  7,  8,  9  and  10  lb.,  we  derive 
the  following  values  of  c^ : 

Evaporation  of  water  Saturated  Superheated  Suoerheated 

per  lb.  coal.  steam.  20O  deg.  F.  250  deg.  F. 

7  1b Ci  =  0.01248           0.00941            0.00892 

8  lb Ci  =  0.01091            0.00823            0.00780 

9  1b c,  =  0.00970           0.00732           0.00694 

10  1b ci=  0.00873           0.00659           0.00624 

As  an  illustration  of  the  practical  application  of  these 
formulas,  consider  two  similar  locomotives  of  60,000  lb.  rated 
tractive  force,  with   200  lb.   boiler  pressure,  each  having  a 

T  T^  TT  S  1 

ratio      '       ^  8,  or  — — ^  =  -,  one  engine  using  saturated 
H.S.  T.F.         8 

steam,  and  the  other  steam  superheated  200  deg.  F.  Then 
taking  W  =  10  lb.,  and  \\\  =  8  lb.,  from  equations  (1) 
and  (2)  and  the  corresponding  tables,  we  have: 

114.5 

For  saturated  steam,  maximum  speed.  V  =  =  14.3  m.p.h. 

8 
151.8 
For  superheated  steam,  maximum  speed,  V  ^ ^^  19.0  m.p.h. 

For  saturated  steam,  hourly  coal  consumption 

—  0.01091  X  60,000  X  14.3  =n  9.361   lb. 

For  superheated  steam,  hourly  coa!  consumption 

=  0.00823  X  60,000  X  19.0  =  9,382  lb. 

These  values  of  V  closely  agree  with  those  shown  by  the 
corresponding  curves  of  available  tractive  force  given  on 
pages   20,    21    of  the   1920   edition   of   "Locomotive   Data," 


published  by  the  Baldwin  Locomotive  Works;  and  taken  in 
connection  with  the  figures  for  fuel  consumption,  clearly 
indicate  the  value  of  the  200  deg.  F.  of  superheat. 

The  value  of  V  can  also  be  determined  by  the  following 
simpler  method.  In  his  Notes  on  the  Comparison  of  Loco- 
motive Dimensions,*  Lawford  H.  Fry  says:  "It  may  be 
taken  that  at  slow  speeds  with  engines  in  full  gear,  a  horse- 
power can  be  developed  (at  the  rim  of  the  driving  wheels) 
from  3.0  sq.  ft.  of  heating  surface  in  a  saturated  steam 
locomotive  and  from  2.5  sq.  ft.  in  a  superheated  locomotive. 
On  this  basis  the  maximum  speed  in  miles  per  hour  at  which 

125 
the  full  rated  tractive  effort  can  be  developed  will  be  V  =:— - 

for  saturated  and   V   = — ^  for  .superheated  locomotives," 


,        „         T.F. 
where  B  =  --— 

Thus  for  saturated  steam, 

5,2S0'T.F.  X  V         T.F.  X  V 

ll.S 

60  X  33,000                   375 

3 

375       H.S.       125       125 

Whence     V  = X =  = 

3         T.F.       T.F.        B 

H.S. 

Similarly  for  superheated  steam. 

375       H.S.       150       150 
2.5       T.F.       T.F.        B 

H.S. 

If  B  :=  8,  then  for  saturated  steam,  V  =i 


125 


15.6  m.  p.  h. 


and  for  superheated  steam,  V 


150 


=  18.7  m.  p.  h. 


which  values  closely  agree  with  those  previously  olitained. 
The  formulas  given  in  this  paper  being  primarily  liased  upon 
boiler  capacity,  disregard  the  gradual  decrease  in  rated  trac- 
tive force  with  increase  of  speed  up  to  V  due  to  the  limi- 
tations of  the  valve  gear,  and  the  augmented  machinery 
frictionf,  as  indicated  by  the  slight  downward  slope  of  the 
upper  portions  of  the  Baldwin  tractive  force  curves  above 
referred  to. 

•The  Railway  Mechanical  Engineer,  .4ipril.  1921,  pages  211  to  215, 
t  See  Kiesel's  formuLi  frr  machinery  friction,  given  on  page  57  of  Wood's 
Locomotive  Operation  and  Train  Control,   1915. 
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Bureau  of  Locomolive  Inspection  Report 

More   Locomotives    Inspected;    A    Smaller    Number    of    Defects   and 
I  5   Per  cent  Fewer  Accidents 


THE  eleventh  annual  report  to  the  Interstate  Commerce 
Commission  of  the  chief  inspector  of  the  Bureau  of 
Locomotive  Inspection  for  the  fiscal  year  ended 
June  30,  1922,  shows  an  increasing  number  of  locomotives 
inspected  with  a  reduction  in  the  number  of  defects  and  also 
a  reduction  in  the  number  of  accidents.  A  summarj'  of  the 
report  follows: 

The  tables  show  the  number  of  locomotives  inspected,  the 
number  and  percentage  of  those  inspected  found  defective, 
and  the  number   for  which   written  notice  for   repairs   was 


Broken     Sills    Caused     Locomotive    and    Tender    to    Separate     Lost 
Motion    Previously    Reported 

issued  because  of  not  meeting  the  requirements  of  the  law, 
with  the  total  number  of  defects  found  and  reported.  They 
also  show  the  number  of  accidents,  with  number  of  persons 
killed  and  injured,  caused  by  the  failure  of  some  parts  or 
appurtenance  of  the  locomotive  and  tender,  including  the 
boiler  and  appurtenances  thereof. 

A  summary  of  all  accidents  and  casualties  during  the  year 
ended  June  30,  1922,  as  compared  with  the  year  ended 
June  30,   1921,   shows  a  decrease  of   15.4   per  cent   in   the 


Locomotives    Inspected    and 

1922 
Number  of  locomotives  inspected.  .  .     64,354 

Number   found  defective    30,978 

Percentage  found  defective 48 

Written  notice  for  repairs  served.  .        3,089 

Total    defects    found 101,734 


number  of  accidents,  a  decrease  of  48.4  per  cent  in  the  num- 
ber killed,  and  a  decrease  of  11.3  per  cent  in  the  number 
injured. 

During  the  fiscal  year  there  were  33  boiler  explosions, 
resulting  in  the  death  of  22  p)ersons  and  the  serious  injury  of 
56  others,  a  substantial  reduction  as  compared  with  the  pre- 
ceding year.  Most  of  these  explosions  were  caused  by  over- 
heating of  the  crown  sheet,  due  to  low  water.  Proper  inspec- 
tion and  repair  of  all  parts  and  appurtenances  of  the 
locomotive,  including  the  boiler,  is  essential  to  safe  and 
efficient  operation,  especially  the  firebox,  water  feeding  and 
indicating  appliances,  together  with  thorough  boiler  washing- 
as  often  as  water  conditions  require,  and  the  removal  of  scale 
and  sediment  from  the  interior  of  the  boiler  which  cause 
heating  surfaces  to  overheat,  crack  and  weaken,  and  fre- 
quently cause  failure  with  serious  results. 


Defect 

1921 
60,812 
30,207 
50 

3,914 

S     FoUN 

1920 
49,471 
25,529 
52 

3,774 

95,066 

0 

1919 
59,772 
34,557 
58 

4,433 

1918 
41,611 
22,196 
53 

2,125 

104,848 

135,300 

78,277 

Investigation  of  accidents  during  the  year,  where  the  fusion 
or  autogenous  welding  process  was  involved  supports  the 
position  previously  taken  that  the  process  has  not  yet  reached 
a  state  of  perfection  where  it  can  be  safely  depended  upon 
in  boiler  construction  and  repair  where  the  strain  to  which 
the  structure  is  subjected  is  not  carried  by  other  construction 

.\ccidents  Caused  by  the  Failure  of  Some  Part  or  Appurtenance  of  the 
Locomotive  and  Tender,  Including  the  Boiler 

1922  1921  1920  1919  1918 

Number    of   accidents 622  735  843  565  641 

Decrease  from  previous  year  (percent)    15.4  12.8  '49.2  11.8  4.1 

Number   killed    23  64  66  57  46 

Decrease  from  previous  year  (percent)   48.4  3  '15.8  '23.9  25.8 

Number  injured   709  800  916  647  756 

Decrease  from  previous  year  (percent)    11.3  12.6  41.6  14.4  4.8 

'Increase 


which  conforms  to  the  requirements  of  the  law  and  rules,  nor 
in  firebox  crown-sheet  seams  where  over-heating  and  failure 
are  liable  to  occur,  nor  its  excessive  use  in  repairing  long 
and  numerous  cracks  in  side  sheets. 

Records  continue  to  show  that  approximately  80  per  cent 
of  all  autogenously  welded  seams  involved  in  so-called 
■'crown-sheet   failures"  have   failed,  while   16.9  per  cent  of 


Exploded    Main    Reservoir;    All    Seams    Autogenously    Welded    Four 
Years    Before    Explosion 

riveted  seams  have  failed  under  like  conditions.  The 
fatalities  where  sheets  tore  have  been  seven  and  one-half 
times  as  great  as  where  they  did  not  tear.  From  July  1, 
1916,   to  June  30,   1922,   autogenously  welded  seams  were 

Accidents  Caused  by  the  Failure  of  Some  Part  or  Appurtenance  of  the 
Locomotive  Boiler 

1922  1921  1915  1912 

Number  of  accidents    273  342  424  856 

Num.ber  killed   25  51  13  91 

Number   injured    318  379  467  1,005 

involved  in  22.1  per  cent  of  the  crown-sheet  failures,  while 
44.1  per  cent  of  the  total  killed  in  crown-sheet  accidents 
were  killed  where  the  autogenously  welded  seams  were 
involved. 

A  large  number  of  accidents  have  been  caused  by  defective 
grate-shaking  apparatus,  the  majority  due  to  the  shaker  bar 
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not  properly  fitting  the  fulcrum  lever.  This  condition  has 
been  brought  about  because  of  no  standard  design  being 
maintained,  making  such  parts  interchangeable.    It  should 


Rupture   of   Patch    Applied   to   the    First   Course    Longitudinal   Seam 
in   the    Boiler    Barrel 

be  required,  therefore,  tliat  all  carriers  adopt  a  standard 
whereby  shaker  bars  can  be  made  interchangeable  on  all  of 
their  locomotives  with  a  proper  fit. 

Persons  Killed  and  Injured,  Classified  According  to  Occupations 
1922  1921  1920  1919  1918 


-r-  ^ 


Members  of  train  crews: 

Engineers    11     213        15     237 

Firemen    10     277       25     360 

Brakeraen     7       66       13 

Conductors     25         2 

Switchmtn    1 

Roundhouse     and      shop 
employees: 

Boilermakers    1 

Machinists     

Foremen     

Inspectois    

Watchmen     

Boilerwasbers     

Hostlers    

Other  roundhouse  and 

shop  employees 1   15    1 

Other  employees 2   23    2 

Non-employees  


13 


64 
20 
15 


16 
26 


16 

20 

9 

2 

4 


272 

404 

77 

19 

19 


20 

3 

1 

3 

13 

13 

30 

26 

7 


14 

22 

11 

2 

1 


194 

265 

82 

16 

7 


1! 
23 
11 


II  245 

19  306 

6   62 

21 


11 
11 
4 
4 
3 
4 


19 
26 
24 


Total  33  709   64  800   66  915 


647   46 


"56 


During  the  year  148  applications  were  filed  for  extension 
of  time  for  removal  of  flues.    Investigation  disclosed  that  in 


Ordered   Removed  from   Service  on  Account  of  Steam   Leakage 

17  cases  the  condition  of  the  locomotives  was  such  that  no 
extension  could  be  properly  granted.  Fifteen  were  in  such 
condition  that  the  full  extension  requested  could  not  be  au- 


thorized, but  an  extension  for  a  shorter  period  was  allowed. 
Six  extensions  were  granted  after  defects  disclosed  by  the 
investigation  had  been  repaired.  Nine  applications  were 
withdrawn  and  the  remaining  101  were  granted. 

There  were  filed  1,508  specification  cards  and  5,519  alter- 
ation reports  necessary  in  determining  the  safe  working  pres- 
sure and  other  required  data  for  the  boilers  represented. 
These  specification  cards  and  alteration  reports  have  been 

.XcciDF.xTs  AXD  Casualties  Resulting  from  Failures  of  Loco.\iotivhs  and 
Tenders   and   Their   Appurtenances 

Year  ended  June  30 — 


1922 


1921 


192U 


Part  or  aiipurtennnce 
which  caused  accitlent 


I 
16 
5 
5 
6 
14 


1 


15  23  20 
6  27  33 
1        5        1 


19     26     24 

24     52     35 

2      ..        2 


1 

9 

11 

52 


6 
19 


53 


3 

15 

2 

65 

4 

18 


65 

5 

21 


3 
2S 

1 
59 


. .  23 

..  2 

..  10 

..  109 

1  14 

1  9 

.  .  27 

1  29 

.  .  15 

. .  17 

'i  '3 

.  .  40 


.\ir   reservoir.s    3  .  .  3 

Aprons    11  .  .  11 

Arch    tubes    4  .  .  5 

Ash-pan    blowers    7  ,  ,  7 

Axles     5  ..  17 

Blow-off   cocks    16  16 

Boiler    checks    4  4 

Boiler  explosions: 

A.   Shell    exj^losions    1  .  .  I 

H.   Crown  sheet;  low  water:  no  con- 

tributc-ry    causes    found 13  15  23  20     19     26     24     22     35 

C.  Crown     sheet;     low     water;     ci  n- 
tributf.ry  causes  or  defects  found  14 

D.  Fire    box;     defective    stay    Ixilts, 
crown    stays,    or    sheets..' 5 

E.  Fire  box ;  water  foaming 

Brakes    and    brake    rigging -.  10  2  24  6      ..        6       3 

Couplers     21  ..  23  11        1      13       8 

Crank  pins,  collars,   etc 10  ..  10  6       3       8       4 

Crossheads    and    guides 4  ..  4  4       14       5 

Cylinder   cocks   and   rigging 3  ..  3  4      ..        4      .. 

Cylinder    heads   and    steam    chests....  3  ..  3  6      ..        6       9 

Dome   caps 

Draft   appliances    6  . .  9  8      .  .        9        1 

Draw    gear    7  ..  7  S        1        8     11 

Fire    doors,    levers,    etc 2  ..  2  8                      11 

Flues     28  .  .  32  32        1      35     45 

Flue  pockets    1  1  ..  1       1 

Footboards     :  .  1 1  1  10  8       3       5     23 

Gauge    cocks    2  ..  2      2 

Grease    cups    3  ..  3  7      ..        7     10 

Grate    shakers     49  ..  49  85      ..      85   108 

Handholds     12  1  11  19      ..      20     IS 

Headlights   and    brackets 2  ..  2  8       2       6       9 

Injectors  and   cf-nnecticns    (not   includ- 
ing   injector    steam    pipes) 21  ..  24  15       2      13     23 

Injector    steam    pipes 9  ..  9  15      ..      17     23 

Lubricators    and    connections 9  ..  9  12      ..      12     14 

Lubricator    glasses     3  ..  3  3      ..        3      17 

Patch    bolts    

Pistons   and    piston    rods 6 

Plugs,  arch   tube,  and   washi  ut 12 

Plugs   in    Hre  lux    sheets 2 

Reversing    gear    53 

Rivets     

Rods,   main   and    side 23  .  .  27  18      .  .      21      16       2     20 

Safety  valves 

Sanders     2  ..  2      1      ..        1 

Side    bearings    .- 1  ..  1      

Springs   and    spring    rigging 10  1  9  3      ..        3       9       2     18 

Squirt    hose    54  .  .  54  82      .  .      82     82      .  .      82 

Stay   bolts    6  ..  8      2       2       1 

Steam    piping    and    blowers 9  II  9      ..        9      18        1      1*> 

Steam   valves    6  ..  6  11      ..      12     17     ..      17 

Studs     7  ..  8  7      ..        7       9      ..      II 

Superheater  tubes 1      ..        2       4      ..        6 

Throttle   glands    1  .  .  1      3      .          4 

Throttle    leaking     3  1  2  3      .  .        3        1        1      .  . 

Throttle    rigging    5  ..  5  1      ..        1        6      ..        6 

Trucks,    leading,    trailing,    or    tender,.  11  2  25  6     ..        8        1        3        I 

Valve    gear,    eccentrics,    and    rods....  18  ..  18  10      ..      10       6      ..        6 

Water    bars    

Water    glasses    19  ..  19  25      ..      25     i2      ..      32 

Water-glass    fittings     6  6  2  2       4      ..        4 

Wheels      8  1  7  4        1        4        2        1        4 

Miscellaneous     61  ..  61  91        2   117     87       2     86 

Total     622     33  709  735     64  800  843     66  916 

carefully  analyzed  to  determine  whether  or  not  the  boilers 
covered  W'ere  so  constructed  as  to  be  in  safe  and  proper  con- 
dition for  service,  and  that  the  stresses  were  within  the  limits 
required.  Numerous  discrepancies  were  found  and  corrective 
measures  taken. 

No  formal  appeal  from  the  decision  of  any  inspector  was 
filed  during  the  year,  which  again  demonstrates  that  good 
judgment  was  exercised  by  them  in  the  performance  of  their 
duties. 

In  closing  the  report  the  following  recommendations,  made 
last  year,  were  repeated : 

That  the  act  of  Februar)'  17,  1911,  be  amended  to  provide 
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for  additional  inspectors  and  increased  compensation,  and 
to  provide  for  a  sufficient  appropriation  adequately  to  carry 
out  the  purpose  of  the  law. 

That  all  locomotives  not  using  oil  for  fuel  have  me- 
chanically operated  fire  doors  so  constructed  that  they  may 

Derailmehts   and   Accidents   Due   to    Defects    in    or    Failure   of    Some 
•         Part  of  the   Locomoti\'e  or  Tender 

1932  1921  1920  1919  191S 

Number   of   derailments* 22  8  7  7  2 

Number  killed 5  ..  7  6 

Number  injured 61  30  18  7  2 

_*Only  derailments  reported  by  carriers  as  beinf  caused  by  defect  in  or 
failure  of  parts  of  the  Ircomotives  or  tender  were  investigated  or  counted  in 
this  tabulation. 

be  operated  by  pressure  of  the  foot  on  a  pedal  or  other  suit- 
aDle  device  located  on  the  floor  of  the  cab  or  tender  at  a  proper 
distance  from  the  fire  door  and  convenient  for  the  fireman. 
That  power-reversing  gears  be  applied  to  all  locomotives 
and  that  air-operated  power-reversing  gears  have  steam  con- 
nections with  the  operating  valves  conveniently  located  in 
the  locomotive  cab,  so  arranged  that  in  case  of  air  failure 


steam  may  be  quickly  used  to  operate  the  reversing  gears. 

That  a  power  grate  shaker  be  applied  to  all  coal-burning 
locomotives. 

That  all  locomotives  be  provided  with  a  bell  so  arranged 
and  maintained  that  it  may  be  operated  from  the  engineer's 
cab  by  hand  and  by  power. 

That  cabs  of  all  locomotives  not  equipped  with  front  door 
or  windows  of  such  size  as  to  permit  of  easy  exit  have  a 
suitable  stirrup  or  other  step  and  a  horizontal  handhold  on 
each  side  approximately  the  full  length  of  the  cab,  which 
will  enable  the  enginemen  to  go  from  the  cab  to  the  running 
board  in  front  of  it,  the  distance  between  the  step  and  hand- 
hold to  be  not  less  than  60  in.  nor  more  than  72  in. 

That  all  locomotives,  where  there  is  a  difference  between 
the  readings  of  the  gage  cocks  and  water  glass  of  two  or 
more  inches  under  any  condition  of  service,  be  equipped  with 
a  suitable  water  column,  to  which  shall  be  attached  three 
gage  cocks  and  one  water  glass,  with  not  less  than  6  in., 
preferably  8  in,,  clear  reading,  and  one  water  glass  with  not 
less  than  6  in,,  preferably  8  in.,  clear  reading  on  the  left 
side  or  back  head  of  the  boiler. 


The  Next  Step  in  Locomotive  Construction 

Present  Steam  Locomotive  Needs  to  Make  No  Apologies — Sugges- 
tions As  to  Future  Developments 

By  A.  F.   Stuebing 
Managing  Editor,  Railway  Mechanical  Engineer 


SO  much  has  been  said  about  the  shortcomings  of  the 
steam  locomotives  as  built  at  present  that  it  is  difficult 
to  discuss  the  radically  different  types  of  motive  power 
that  are  now  being  proposed  without  taking  sides  in  the 
controversy  and  presenting  a  partisan  viewpoint.  From  past 
discussion  it  is  evident  that  the  opinion  prevails  in  some 
quarters  that  no  determined  effort  is  being  made,  or  ever  has 
been  made,  to  improve  the  locomotive  and  that  almost  any 
radical  change  in  the  construction  would  be  an  improvement. 
Engineers  in  other  fields  seem  to  have  little  appreciation  of 
the  merit  of  the  underlying  principles  that  have  made  the 
standard  type  of  steam  locomotive  for  so  long  a  time  the 
best  machine  available  for  railroad  motive  power.  On  the 
other  hand,  men  who  have  always  been  accustomed  to  the 
steam  locomotive  show  a  disposition  to  defend  it  under  all 
conditions.  I  shall  not  try  to  present  an  argument  but 
rather  state  a  few  of  the  important  facts  on  both  sides  of  the 
case  and  attempt  to  point  out  the  relative  merits  of  the  vari- 
ous tv^jes  from  the  standpoint  of  their  economic  value  for 
passenger  and  freight  transportation. 

The  locomotives  used  for  main  line  service  all  over  the 
world  for  practically  90  years  embody  three  distinctive 
features — reciprocating  pistons  direct-connected  to  the  driv- 
ing wheels,  a  multi-tubular  boiler  of  the  fire-tube  type  and  an 
exhaust  nozzle  for  creating  draft.  It  was  the  combination 
of  these  three  features  by  Stephenson  in  1829  that  made  the 
Rocket  a  success.  Many  people  seem  to  consider  the  fact 
that  there  has  been  no  change  in  these  fundamental  principles 
of  locomotive  construction  in  nearly  a  hundred  years  as 
evidence  that  the  machine  is  out  of  date.  I  believe  that 
further  investigation  would  prove  that  it  was  rather  a  case  of 
the  survival  of  the  fittest,  for  the  history  of  the  locomotive 
shows  that  there  have  been  many  attempts  to  improve  it  by 

•From  a  paper  entitled  ."Are  We  Due  for  a  Radical  Change  in  Locomotive 
Construction?"  which  was  read  at  the  January,  1923,  meeting  of  the  New 
York    Railroad    Club. 


radical  changes  in  construction.  The  best  locomotive  de- 
signers in  the  country  have  always  been  on  the  alert  to  im- 
prove locomotive  construction.  Furthermore,  the  locomotive 
has  a  popular  appeal  to  almost  everyone  and  engineers  in 
other  fields  have  brought  out  many  devices  for  application 
to  the  locomotive,  some  of  which  have  been  found  to  have 
real  merit. 

A  Survival  of  the  Fittest 

To  show  that  the  present  design  of  steam  locomotive  is 
not  the  result  of  the  blind  following  of  earlier  precedents,  let 
me  cite  a  few  examples.  A  great  deal  of  attention  is  now  being 
given  to  the  substitution  of  a  fan  or  blower  for  the  exhaust 
nozzle  as  a  means  of  creating  draft,  Trevethick  first  used 
the  exhaust  steam  to  increase  the  draft  in  1807,  Stephenson 
made  a  more  successful  application  in  1829  and  only  six 
years  later  the  first  front-end  fan  was  tried  by  Seguin,  In 
1839  Ross  Winans  of  the  Baltimore  &  Ohio  built  a  locomo- 
tive with  forced  draft  under  the  grate.  The  fan  was  driven 
by  the  exhaust  steam  which  then  passed  to  a  feed-water 
heater.  You  are  all  familiar  with  later  attempts  to  apply 
the  same  principle,  the  most  important  of  which  were  the 
experiments  made  on  the  Santa  Fe  about  1912.  Now  others 
are  working  on  the  problem  so  it  is  evident  that  the  possi- 
bilities of  mechanical  draft  have  not  been  neglected.  As 
soon  as  it  can  show  a  substantial  saving,  the  railroads  will 
be  found  ready  to  accept  it. 

If  we  turn  to  the  cylinders,  valves  and  valve  gears,  we 
find  the  situation  very  similar.  Consistent  attention  has 
been  given  to  improving  the  efficiency  of  these  parts.  In 
fact,  in  the  development  of  high  steam  pressures,  which  is 
one  of  the  important  means  of  decreasing  fuel  consumption, 
locomotives  led  the  way  for  stationary  power  plants.  Com- 
pounding also  was  given  a  thorough  trial,  but  most  com- 
pounds were  abandoned  because  the  increased  maintenance 
cost  and  lack  of  reliability  offset  the  saving  of  fuel.     When 
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the  Corliss  valve  gear  was  introduced,  reducing  the  steam 
consumption  of  stationary  engines,  attempts  were  made  to 
obtain  the  same  benetit  in  locomotive  valve  motion  but  they 
were  never  successful  because  of  the  mechanical  difficulties. 
If  we  turn  to  superheating,  I  believe  we  will  lind  the  modern 
locomotive  represents  the  most  advanced  practice  in  the  ap- 
plication of  high  superheat  to  reciprocating  engines.  The 
present  tendenc)'  in  engines  for  stationary  service  is  toward 
the  use  of  uniilow  cylinders.  These  were  applied  on  loco- 
motives in  this  country  many  years  ago  and  more  modem 
designs  are  now  in  use  in  Great  Britain  and  on  the  con- 
tinent of  Europe. 

As  long  as  the  reciprocating  steam  engine  was  the  only 
type  of  prime  mover,  the  locomotive  was  always  well  up  in 
the  front  rank  of  progress  and  it  is  only  since  the  introduc- 
tion of  the  steam  turbine  and  the  internal  combustion  engine 
that  the  efficienq'  of  stationary  power  plants  has  shown  any 
marked  improvement  over  the  locomotive.  For  years,  en- 
gineers have  studied  the  turbo-locomotive  but  until  recently 
no  one  has  been  able  to  prepare  a  design  that  was  suitable  for 
railroad  work.  Nor  has  the  internal  combustion  locomotive 
been  neglected.  Dr.  Rudolph  Diesel,  the  inventor  of  the 
Diesel  engine  and  a  very  able  engineer,  tried  to  apply  his 
internal  combustion  engine  to  a  locomotive,  but  finally  gave 
up  because  he  found  the  problem  so  extremely  complex  and 
difficult.  Many  other  examples  could  be  cited  of  unsuc- 
cessful attempts  to  get  away  from  the  basic  features  of  the 
steam  locomotive  but  I  believe  those  already  mentioned  are 
sufficient  to  indicate  that  the  locomotive  in  its  present  form 
has  survived  because  it  has  certain  merits. 

Fundamental   Requirements 

Perhaps  the  comments  which  I  have  already  made  sound 
like  the  conventional  defense  of  the  steam  locomotive,  but 
that  is  not  my  intention  in  presenting  them.  I  merely  want 
to  give  a  historical  background  to  show  that  some  very  able 
men  have  devoted  their  energies  to  designing  substitutes  for 
the  steam  locomotive  without  success.  It  is  absolutely  neces- 
sary to  bear  in  mind  that  any  new  type  of  motive  power, 
if  it  is  to  be  a  success,  must  be  adapted  to  the  existing  rail- 
road facilities.  This  means  that  it  must  haul  a  train  load 
approximating  that  of  the  steam  locomotive  and  make  equal 
or  greater  speed.  If  the  number  of  trains  were  to  be  in- 
creased to  any  considerable  extent  or  the  speed  reduced  by 
new  motive  power,  the  capacity  of  the  lines  would  be  reduced 
so  that  it  would  be  necessary  to  provide  additional  track  and 
larger  terminals.  This  would  involve  an  enormous  capital 
expenditure  which  could  not  be  justified  by  any  conceivable 
increase  in  locomotive  efficiency. 

Any  new  U^e  of  motive  power  should  be  economical  in 
the  use  of  fuel,  as  simple  and  sturdy  as  possible,  and  what  is 
perhaps  most  important,  it  must  be  reliable.  One  of  the 
weaknesses  and  also  one  of  the  important  advantages  of  the 
steam  locomotive  is  the  fact  that  there  are  very  few  defects 
that  make  it  entirely  inoperative.  It  may  have  leaks  and 
pounds  but  it  will  usually  bring  the  train  in  somehow.  Very 
often  this  leads  to  neglect  of  maintenance  which  lowers  the 
efficiency  of  the  machine  but  under  such  conditions  as  existed 
during  the  strike  this  high  degree  of  reliability  is  an  in- 
valuable asset,  and  it  is  a  characteristic  that  is  not  found  in 
other  types  of  prime  movers. 

Fuel  Economy  and  Locomotive  Efficiency  Not 
Synonymous 

One  of  the  common  mistakes  made  by  the  critics  of  the 
steam  locomotive  is  to  consider  that  fuel  economy  and  loco- 
motive efficiency  are  synon}'mous.  The  locomotive  must  be 
considered  as  a  transportation  machine.  From  that  view- 
point there  are  many  factors  besides  fuel  economy  that  de- 
termine whether  it  is  economical  or  not.  In  1921  the  rail- 
roads spent  $523,000,000  for  locomotive  fuel,  but  they  also 


spent  $529,000,000  for  wages  of  engine  and  train  crews  and 
$448,000,000  for  repairs  to  steam  locomotives.  Fixed 
charges  on  the  investment  in  locomotives  is  also  very  im- 
portant but  is  sometimes  not  given  proper  consideration  be- 
cause it  is  not  listed  in  the  operating  expenses.  These  are 
only  the  major  items  which  are  directly  affected  by  the  loco- 
motive. Many  others  are  affected  indirectly.  It  is  evident 
that  if  a  new  type  of  motive  power  reduces  the  cost  of  fuel 
but  at  the  same  time  causes  a  greater  increase  in  the  ex- 
penditures for  crew's  wages,  repairs,  fixed  charges,  etc.,  it 
is  not  an  economical  transportation  machine  regardless  of  its 
economy  from  the  tliermo-dynamic  or  mechanical  standpoint. 
Taking  into  consideration  all  the  factors  mentioned  above, 
where  can  we  look  for  a  successor  for  the  steam  locomotive? 
Much,  of  course,  will  depend  on  changes  in  prices.  If  the 
relative  cost  of  fuel  becomes  much  higher,  this  will  operate 
to  the  advantage  of  the  types  of  motive  power  that  are  more 
efficiency  from  the  fuel  standpoint.  If  interest  rates  be- 
come very  low  the  railroads  may  be  justified  in  using  equip- 
ment that  involves  a  greater  initial  investment.  However,  in 
the  present  discussion  changes  in  these  relationships  will  be 
disregarded  because  it  is  impossible  to  predict  how  future 
conditions  will  affect  them. 

The  Turbine  Locomotive 

There  is  no  question  but  what  we  are  justified  in  accept- 
ing the  electric  locomotive  as  a  satisfactory  substitute  for 
the  steam  machine  under  certain  special  conditions.  Uni- 
versal electrification,  however,  seems  to  be  a  long  way  in  the 
future  and  there  is  certain  to  be  a  big  field  for  other  types 
of  motive  power,  namely,  turbine  and  internal  combustion 
locomotives,  provided  they  can  make  good  under  railroad 
conditions. 

Within  the  past  three  years,  great  progress  has  been  made 
in  the  development  of  the  turbine  locomotive.  Two  fairly 
high-powered  units  have  been  built  and  a  third  is  now  under 
construction.  It  may  be  well  to  consider  briefly  some  of  the 
features  of  these  turbine  locomotives  to  see  whether  they 
conform  to  the  requirements  already  laid  down  for  an  efficient 
transportation  machine. 

The  first  high-power  turbine  locomotive  was  that  con- 
stmcted  by  the  Swiss  Locomotive  Works.  It  is  a  10-wheel 
locomotive  converted  from  the  standard  type  which,  of  course, 
imposed  many  limitations  on  the  design.  Nevertheless,  it 
is  stated  that  on  its  trial  trip  the  locomotive  showed  a  fuel 
economy  of  25  per  cent  as  compared  with  a  compound  steam 
locomotive  in  similar  service.  The  engine  has  not  been  free 
from  mechanical  difficulties  and  up  to  the  present  time  the 
builders  have  not  given  out  a  complete  description.  It  is 
understood,  however,  that  the  fan  draft  did  not  operate 
satisfactorily  and  certain  parts  of  the  machinery  have  failed. 

Shortly  after  the  Swiss  turbine  locomotive  was  built  the 
Ljungstrom  Turbine  Company  in  Sweden  finished  a  quite 
different  design.  The  engineers  of  this  company  are  rec- 
ognized as  among  the  foremost  turbine  designers  and  from 
the  engineering  and  mechanical  standpoint  the  locomotive 
leaves  little  to  be  desired.  It  has  a  thermal  efficiency  of  14.7 
per  cent,  which  would  be  considered  a  good  performance 
for  a  large  modern  power  house.  In  actual  service  on  the 
Swedish  State  Railways,  it  saved  52  per  cent  of  fuel  com- 
pared with  modern  superheated  reciprocating  locomotives. 

From  the  standpoint  of  capacity  the  locomotive  does  not 
show  up  so  favorably,  as  it  develops  only  1,800  h.p.  The 
designers  state  that  machines  with  a  capacity  up  to  6,000  h.p. 
could  be  produced,  but  I  am  inclined  to  doubt  whether  a 
condenser  of  the  required  size  to  give  the  proper  vacuum 
under  all  temperature  conditions  could  be  built  within  prac- 
tical limits  of  weight  and  size.  The  most  serious  handicap 
to  the  introduction  of  the  turbine  seems  to  be  the  mechanical 
complications  which  it  involves.  There  are  a  great  number 
of  connections  to  be  kept  tight  and  the  entire  mechanism  is 
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much  more  delicate  than  that  of  the  reciprocating  steam  en- 
gine. This  would  tend  to  increase  the  difficulty  of  maintenance 
and  reduce  the  proportion  of  the  time  which  the  locomotive 
would  spend  in  actual  service.  The  first  cost  of  the  turbine 
locomotive  would  be  about  three  times  that  of  the  steam 
locomotive  of  equivalent  power  and  its  useful  life  is  inde- 
terminate so  the  fixed  charges  would  probably  be  heavy. 

I  do  not  want  to  take  the  position  of  condemning  the  tur- 
bine locomotive  for  I  feel  very  strongly  that  we  should  make 
a  thorough  test  of  all  promising  innovations  and  try  in  every 
way  to  utilize  the  meritorious  features.  I  do  believe,  how- 
ever, that  in  the  present  state  of  the  art  the  turbine  locomo- 
tive is  hardly  a  practical  unit  for  use  on  American  railways 
and  if  it  is  to  take  an  important  place  in  future  motive  power 
it  must  be  made  more  rugged  and  more  simple. 

An  interesting  modification  of  the  geared  turbine  locomo- 
tive is  the  Ramsay  turbo-electric  locomotive  recently  placed  in 
service  in  Great  Britain.  In  this  locomotive  the  turbine  is 
connected  direct  to  an  electric  generator,  which,  in  turn, 
drives  the  motors  on  the  axles.  The  electric  transmission,  of 
course,  increases  the  cost  and  weight  per  unit  of  power  very 
greatly  and  would  limit  the  maximum  output  that  could  be 
obtained  with  locomotives  of  a  given  weight.  Furthermore, 
the  transmission  would  probably  have  a  lower  over-all 
efficiency  than  gear  transmission.  On  the  whole,  it  seems 
doubtful  whether  the  additional  complication  over  a  geared 
turbine  locomotive  would  be  justified. 

Diesel  Locomotives 

This  leads  us  to  the  consideration  of  the  application  of  the 
Diesel  engine  to  locomotive  service.  It  is  a  ver>'  attractive 
proposition  because  the  Diesel  engine  has  the  highest  thermo- 
dynamic efficiency  of  any  prime  mover  developed  up  to  this 
time.  Its  fuel  consumption  per  horsepower  is  about  one- 
fourth  that  of  a  modern  superheated  locomotive  and  because 
of  the  fact  that  there  would  be  practically  no  standby  losses 
the  Diesel  locomotive  should  use  not  more  than  one-sixth  as 
much  fuel  as  a  steam  locomotive.  It  also  offers  attractive 
possibilities  of  eliminating  water  and  fuel  stops  and  ash  pit 
expenses  and  reducing  the  cost  of  hauling  company  coal  and 
other  fuel. 

The  two  big  problems  in  the  application  of  the  Diesel 
engine  to  locomotives  are  first  to  obtain  a  reasonable  weight 
per  unit  of  power  and  second  to  develop  a  practical  metliod  of 
starting  the  train.  The  Diesel  engine,  like  the  gas  engine, 
will  not  start  itself  and  will  not  deliver  high  torque  at  slow 
speeds. 

The  Diesel  engine  is  similar  to  the  gasoline  engine  except 
that  the  fuel  is  not  ignited  by  a  spark.  The  compression  in 
the  cylinders  is  carried  up  to  about  500  lb.  per  sq.  in.  and 
the  heat  generated  by  compression  is  so  high  that  when  the 
heavy  fuel  oil  is  sprayed  in  under  pressure,  it  immediately 
takes  fire.  The  engine  is  usually  started  by  compressed  air 
from  storage  tanks  which  is  admitted  to  some  of  the  cylinders 
of  the  engine  by  a  special  valve  arrangement.  The  individual 
units  as  built  at  present,  range  from  20  to  3,000  h. p. 

The  ordinary  Diesel  engine  is  heavy,  some  designs  weigh- 
ing as  much  as  450  lb.  per  horsepower,  but  special  types 
have  been  built  which  are  very  much  lighter.  For  instance 
the  six-cylinder  Diesel  engine  for  the  German  submarines 
weighed  only  57  lb.  per  horsepower.  The  1,000  horsepower 
unit  was  9  ft.  high,  about  4  ft.  wide  and  20  ft.  long.  If 
this  Diesel  engine  was  to  be  applied  to  a  locomotive  it  would 
take  up  practically  the  entire  space  above  the  frames  up  to 
the  limit  of  the  vertical  clearance.  It  would  take  three 
such  engines  to  develop  as  much  power  as  the  lofomo- 
'tives  that  haul  the  Twentieth  Century  or  the  Broadway 
Limited. 

I  think  we  can  pass  over  the  problem  of  reducing  the 
weight  per  horsepower  of  the  Diesel  as  that  seems  to  be  prac- 
tically solved  at  the  present  time,  although  the  light-weight 


Diesels  are  more  highly  refined  than  the  commercial  types, 
and  their  cost  is  considerably  greater.  I  do  not  think  that  is 
a  very  great  obstacle,  however,  .\ssuming  that  it  does  not 
hinder  the  application,  we  still  have  the  problem  of  making 
the  Diesel  engine  develop  power  when  the  train  is  starting 
or  running  at  low  speed. 

There  are  several  means  by  which  that  can  be  effected. 
One  is  electric  transmission,  another  is  hydraulic  trans- 
mission. Then  we  have  also  the  possibility  of  auxiliary  air 
to  keep  the  engine  running  until  the  train  is  under  way,  and, 
last,  the  steam  auxiliary. 

The  electric  transmission  is  heavy  and  adds  greatly  to  the 
cost  of  the  unit.  The  hyradulic  transmission  is  fairly 
efficient — it  is  light,  but  it  is  expensive,  and  all  the  designs 
that  I  have  seen  are  difficult  to  build  in  large  units.  The  air 
auxiliary  has  limited  capacity.  It  is  the  system  that  was  used 
on  some  Diesel  locomotives  built  in  Germany.  A  very  large 
air  tank  was  provided  and  not  only  furnished  the  air  neces- 
sary to  turn  the  engine  over  when  starting  it,  but  it  also 
furnished  power  until  the  train  had  obtained  such  a  speed  that 
the  Diesel  engine  was  within  its  operative  speed  range.  The 
lowest  running  speed  as  a  rule  is  about  one-tenth  the  maxi- 
mum, so  that  an  engine  rated  at  450  revolutions  per  minute 
would  have  a  minimum  speed  of  about  45  revolutions.  This 
means,  for  example,  that  the  Diesel  engine  if  direct-connected 
could  operate  at  train  speeds  from  4  to  40  miles  an  hour. 

The  steam  auxiliary  or  the  so-called  Still  Diesel  engine  is 
the  latest  development.  In  the  Still  engine  the  heat  from  the 
water  jackets  which  surround  the  cylinders,  and  usually 
the  exhaust  as  well,  is  utilized  to  generate  steam  in  an 
auxiliary  boiler.  It  would  probably  be  necessary  in  locomo- 
tive service  to  supply  considerable  fuel  to  the  auxiliary 
boiler,  but  it  would  offer  the  advantage  of  making  steam 
available  to  act  on  the  lower  side  of  the  pistons,  so  that  the 
engine  could  be  started  and  kept  running  for  some  time  from 
this  source  of  power.  After  the  train  was  under  way,  it 
could  be  thrown  over  to  operate  as  an  ordinary  Diesel  en- 
gine. 

Engineers  are  working  very  hard  on  the  application  of 
these  various  systems  to  the  Diesel  locomotive  and  there  will 
probably  be  rapid  progress  in  the  development  of  improved 
designs. 

The  Diesel  locomotive  could  effect  remarkable  savings  in 
fuel  and  could  be  built  in  large  units  so  that  it  should  not 
increase  the  unit  cost  of  crew's  wages.  The  first  cost  would 
be  high  but  this  should  be  offset  by  the  elimination  of  delays 
at  ash  pits  and  water  stations.  It  is  not  unlikely  that  within 
the  next  few  years  a  sturdy  reliable  Diesel  locomotive  will  be 
developed  which  will  be  a  worthy  competitor  of  the  steam 
locomotive. 


Courtesy,  RaHzt-ay  &•  Locomotive  Historical  Society 

Hackensack  &   New  York  Railroad,   1860 

This  road    is  now  a  part  of  the  New   Jersey   &   New  York,   operated   by  the 
Erie.     Locomotive  huilt  by   Rogers  Locomotive  Works,  Paterson,  N.  J. 


Scrapping  Steel  Cars  by  Means  of  the  Carbon  Arc 

Electric  Cutting  Process  Proves  an  Economical  Method  for  Reducing 
Scrap  to  Sizes  That  Can  Be  Cut  by  Shears 

By  E.  H.  Dralle 

Westinghouse   Electric  &   Manufacturing   Company 


THE  electric  arc  has  for  some  time  been  recognized  as  a 
most  potent  agent  for  the  fabrication  and  production 
of  mild  steel  structures,  and  as  perhaps  the  most  eco- 
nomical means  obtainable  for  the  repair  of  worn  or  broken 
steel  members,  especially  where  they  are  of  appreciable  thick- 
ness or  volume;  but  as  a  means  for  reducing  scrap  material 
to  convenient  sizes  for  remelting,  the  value  of  the  carbon  arc 
has  been  only  recently  appreciated. 

Perhaps  the  railroads,  always  among  the  first  to  exploit 
new  welding  developments  and  to  experiment  with  new  sug- 
gestions involving  electric  arc  processes,  stand  to  protit  most 
by  the  widespread  use  of  the  electric  arc  as  a  means  for 
scrapping  steel  coal  and  coke  cars.  In  the  past,  it  was  a 
common  practice  among  many  railroads  to  turn  worn-out 
cars  over  to  wrecking  companies  for  dismantling,  but  the 
possibility  of  using  the  carbon  arc  advantageously  for  this 
service  is  resulting  in  the  discontinuance  of  this  practice  and 
the  adoption  of  a  plan  whereby  all  wrecking  of  cars  will 
be  done  within  the  railroad  shops.  This  condition  will, 
without  a  doubt,  result  in  a  saving  of  time  and  expense. 

Various  Methods  of  Dismantling 

Assuming  that  the  car  wrecking  is  done  within  the  rail- 
road shops,  the  problem  demands  considerable  study  to  deter- 
mine the  best  method  of  dismantling;  that  is,  there  must 
be  a  choice  among: 

(1)  Cutting  the  heads  off  the  rivets,  and  dismantling  in 
the  reverse  order  of  assembling. 

(2)  Reducing  the  cars  to  suitable  scrap  sizes,  entirely  by 
rutting  with  the  carbon  arc. 

(3)  Reducing  to  sizes  suitable  for  handling  by  four  men, 
and  iinishing  the  scrapping  by  means  of  a  large  shear  or 
shears,  whichever  is  required  to  meet  conditions. 

These  methods  will  be  considered  in  order  without  regard 
to  any  peculiar  local  conditions  existing  to  influence  the 
adoption  of  any  particular  method. 


Selecting  the  Most  Economical  Method 

It  is  probable  that  scrapping  by  cutting  the  heads  off  the 
rivets  would  be  found  desirable  where  parts  of  the  car  could 
be  salvaged  for  use  in  the  repair  of  other  cars.  In  fact,  it  is 
in  this  service  where  rivet  cutting  is  most  widely  applied. 
It  is  doubtful,  however,  if  this  would  prove  a  profitable 
scheme  of  scrapping  cars,  even  though  employed  to  a  great 
extent  by  wrecking  companies. 

To  work  entirely  satisfactorily,  all  rivets  that  are  to  be 
cut  should  be  in  a  plane  closely  approaching  the  vertical,  so 
as  to  allow  the  molten  metal  a  ready  means  of  escape.  At- 
tempting to  cut  the  heads  off  rivets  in  a  horizontal  plane 
will  result  in  actually  welding  the  plates  to  the  rivets  unless 
means  are  employed  to  force  the  metal  from  its  position  as 
rapidly  as  it  is  melted,  as  for  example  by  using  a  strong 
current  of  compressed  air.  Such  a  procedure  would  be  cum- 
Ijersome  in  manipulation,  and  for  this  reason,  objectionable. 
However,  in  vertical  planes,  this  method  of  dismantling 
would  compare  favorably  witli  straight  cutting. 

Time  Required  for  Cutting  Rivets 

On  an  average  coal  car,  there  are  approximately  1,400 
rivets  above  the  main  frame  of  the  car.  With  %  in.  diameter 
rivets,  and  a  current  value  of  800  amperes,  it  has  been  dem- 
onstrated that  an  average  of  8  seconds  actual  cutting  time 
is  required  per  rivet.  Obviously,  then,  the  cutting  time  for 
a  complete  car  would  be  1,400  times  8,  or  slightly  more  than 
three  hours.  The  discomfort  caused  by  the  use  of  these  heavy 
current  values  makes  it  impossible  for  an  operator  to  work 
continuously.  This  fact,  coupled  with  the  time  consumed  in 
moving  from  place  to  place  will  result  in  a  working  factor 
of  perhaps  80  per  cent,  so  that  the  cutting  time  is  raised  to 
o  -^  0.80,  or  3-)4  hours. 

After  the  cutting  is  completed,  one  man  with  an  air  ham- 
mer; or  two  men,  one  with  punch  and  the  other  with  a  heavy 
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hammer,  must  force  out  the  stub  ends  of  the  rivets  to  com- 
plete the  dismantling.  This  operation  would  require  the 
greater  portion  of  1^  hours,  so  that  the  time  to  dismantle 
a  car  down  to  the  main  framework  is  practically  five  hours. 
The  cost  of  scrapping  a  car  by  this  method  would  be 
divided  as  follows: 

Labor  at  60  cents  per  hour — 6!4   hrars   (5  hours  for  arc  operator  and 

IV4   hours  for  helper  to  remove  rivets) $3.75 

Power  at   2   cents   per   kw.    hr.    (3    hours   using   48   kw.-800   amp.,    60 

volts,  from  general  efficiency  of  machine,  70  per  cent) 4.20 

Total  cost,  net  including  maintenance,  interest  on  capital  invested 

and    deprcciaticn    of    machine $7.95 

Adding  to  the  above  figure  the  cost  for  reducing  the  main 
framework  of  the  car,  would  give  a  direct  cost  of  about  $15 
for  scrapping  one  car.  The  operating  rates  are  not  sufficiently 
fast  to  permit  of  one  cutter  scrapping  two  cars  per  day.  To 
be  practical,  this  schedule  of  two  cars  per  day  per  cutter 
should  be  obtainable. 

As  pointed  out,  the  above  method  is  applicable  where  it 
is  desired  to  salvage  parts  for  rebuilding  into  other  cars. 
Where  cars  are  in  such  bad  condition  as  not  to  warrant  the 
saving  of  parts,  best  results  are  obtainable  by  using  the 
straight  cutting  method  to  reduce  to  sizes  suitable  for  han- 
dling by  four  men,  especially  since  the  cost  of  dismantling 
will  be  less  than  $10  per  car  as  compared  to  $15  for  the  rivet 
cutting  method. 

To  arrive  at  a  figure  upon  which  to  base  a  cost  for  scrap- 
ping cars,  a  test,  as  will  later  be  described,  was  conducted, 
and  an  accurate  record  kept  of  all  results.  The  car  was  a 
standard  coke  car,  having  solid  metal  bottom,  ends  and  hall 
sides,  the  upper  halves  of  the  sides  being  of  expanded  metal. 

Scrapping  by  Cutting  Through  Sheets  and  Frame 

Starting  at  one  of  the  four  upper  corners,  immediately 
below  the  top  supporting  angle — this  being  left  intact  to  make 
sure  that  the  .side  would  not  fall  out  unt'l  the  desired  time — 
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Operator  Cutting  Through  the  Sides  of  a  Car;  the  Cut  Will  Be 
Continued  Straight  Across  the  Bottom  and  Up  the  Opposite  Side 
to  Remove  the  End  of  the  Car 

the  cut  was  made  down  the  corner  to  the  floor  of  the  car, 
thence  along  the  entire  length  of  the  side,  directly  above  the 
floor,  and  up  to  the  other  comer.  The  top  angle-iron  supports 
were  then  cut  at  the  corners,  and  the  side  allowed  to  drop 
down.  The  time  consumed  was  51  minutes,  and  the  distance 
cut  was  43 j/^  ft.  The  original  thickness'  of  material  was 
%  in.  sheet,  but  paint  and  rust  in  some  places,  made  the 
equivalent  thickness  in  terms  of  clean  iron  sheets  greater 
than  J4  in.  On  the  other  hand,  corrosion  was  so  effective 
as  to  reduce  the  equivalent  thickness  below  J4  ^^-  iii  many 
places.  One-fourtli  inch,  however,  can  be  taken  as  an  average 
value  for  the  thickness  of  material  cut.    It  should  be  remem- 


bered that  on  account  of  the  paint  and  scale  on  this  iron, 
cutting  conditions  are  entirely  different  from  those  '  experi- 
enced with  cutting  cjean  iron  sheets. 

As  soon  as  the  car  side  was  dropped  to  the  ground,  it  was 
cut  up  into  three  equal  pieces  by  making  two  cuts  along  lines 
parallel  to,  and  equidistant  from  the  ends.  Each  cut  was 
through  2^4  ft.  of  34  in-  solid  material,  requiring  two 
minutes  cutting  time,  and  3  ft.  of  expanded  metal  requiring 
30  seconds  cutting  time. 

A  similar  procedure  was  used  on  the  second  side  of  the 
car,  which  was  cut  into  the  same  number  of  pieces  as  the 
first  side. 

At  each  end  of  the  car  the  car  bottom  sloped  at  an  angle 
of  approximately  45  deg.  from  the  frame  to  within  3  ft.  of 
the  top  of  the  car.    The  length  of  this  sloping  sheet  is  ap- 


Center  Sill    Cut   Through   After  Side   Sheets   and   Side   Frame   Have 
Been   Removed 

proximately  6^  ft.  After  cutting  out  both  sides  of  the  car, 
cuts  were  made  across  the  car  along  the  line  described  by  the 
intersection  of  the  sloping  bottom  sheets  and  the  bottom  of 
the  car.  This  cutting,  too,  was  through  material  J4  in.  in 
thickness.  The  length  of  cut  was  9  ft.  on  each  end,  and  the 
time  of  cutting  seven  minutes. 

After  cutting  the  ends  as  above  described,  it  remained  to 
cut  four  upright,  3  in.  by  3  in.  angles,  and  one  2  in.  by  2  in. 
angle,  all  34  in.  thick,  directly  above  the  car  frame,  to  allow 
the  ends  to  fall  to  the  ground.  The  time  required  for  this 
operation  was  seven  minutes  on  one  end,  and  four  minutes 
on  the  other,  the  difference  in  the  two  times  being  due  to  the 
brake  mechanism  which  had  to  be  cut  on  the  end  requiring 
the  greater  time. 

With  the  operations  thus  far,  the  car  had  been  cut  into 
eight  pieces,  three  pieces  on  each  side,  and  each  end  consti- 
tuting one  piece.  To  further  facilitate  handling,  a  cut  was 
made  the  entire  length  of  the  car,  parallel  and  adjacent  to 
the  center  sill,  and  then  two  cuts  were  made  across  the  bot- 
tom, directly  back  of  each  bolster.  The  lengthwise  cut,  20  ft. 
long,  required  40  minutes,  and  the  cross  cuts,  each  in  effect 
being  equivalent  to  12  ft.  of  cutting,  required  20  minutes 
each,  or  a  total  of  40  minutes.  The  greater  portion  of  this 
time  in  making  the  crosswise  cuts  on  the  bottom  was  con- 
sumed in  making  the  cuts  through  the  center  sill.  The  ver- 
tical members  of  the  center  sill  together  with  the  side  frames, 
which  approximated  almost  one  foot  in  depth,  account  for 
the  12  ft.  of  cutting  across  the  bottom  of  the  car,  which  is 
only  9  ft.  wide.    In  making  the  lengthwise  cut,  it  was  also 


March,  1923 


RAILWAY     MECHAXICAL     EXGlXlvER 


159 


necessary  to  cut  through  two  heavy  channel  door  supports. 

With  the  operations  as  described  for  cutting  up  the  main 
frame  and  bottom  of  the  car,  it  will  be  seen  that  the  total 
number  of  pieces  into  which  the  car  was  cut  was  14.  Of 
course  the  whole  truck  on  each  end  remained  intact,  but  the 
cutting  was  done  in  such  a  way  that  the  framework  could 
be  entirely  removed  from  the  trucks. 

The  object  in  cutting  the  material  to  sizes  suitable  for 
handling  by  four  men,  is  in  keeping  with  the  scheme  to  have 
a  large  shear  or  shears  to  which  these  larger  parts  will  be 
carried  by  the  men  for  cutting  up  into  pieces  suitable  for 
renielting. 

It  is  possible  for  four  men  to  handle  the  side  and  end 
pieces  as  cut,  but  on  account  of  the  heavy  framework  and 
material  in  the  bottom  of  the  cars,  additional  cuts  are  neces- 


Motor-Generator   Set   of   1.000   Amperes   Capacity    Used    for    Arc 
Welding  and   Cutting 

sitated  to  facilitate  handling.  It  will  be  found  advantageous 
and  economical  to  reduce  these  heavy  parts  to  suitable  sizes 
for  remelting,  without  transporting  them  to  the  shears.  The 
cutting  could  be  done  completely  by  the  carbon  arc. 

To  more  clearly  show  the  cuts  which  were  made  on  the 
car,  the  number  of  feet  for  each  cut,  and  the  total  time  for 
cutting,  Table  I  has  been  prepared. 

Table  I — Details  of  Cutting  With   Careon   Arc   in    Scrapping   Stef.l 
Car   Body 

Lencth  Num-    Time 

of  ber       per     Total    Total 

Location  of  iMaterial  cut,         'of       cut,      feet     tirne, 

cut  cut  feet        cuts     min.      cut      nun. 

Lengthwise— side    ...'A   in.   sheet 43.5  2         51         87       102 

Crosswise    cuts    on     side 

sheets     Vi      in.     sheet       I      2.o 

exp.    metal        t      3 
Ends    at    intersection    of 
bottom  and  sloping  hot- 

tom    sheets    M    in.  sheet 9  2  7  18  1-4 

•Upright    angles    on    each 

end    5— .•!   in.    by    3   in.  ,  , , 

by  %   in.  angle.        Vi         11  1  6  H 

Cross  cuts  on  bottom 'A    in.    sheet    and 

channels    12  2         20         24         40 

Lenirthwise   cut  on  bottom.  J4    in.  sheets  and 

angles    20  1  40         20         40 


4  2  10 

4  J^      12 


Total    177 
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•For  purposes  of  calculaticn,  the  angles  on  each  end  were  taken  as  3  in. 
by  3  in.,  and  five  counted  on  each  end.  One  end  had  the  brake  mechanism 
mounted  on  it,  which  required  practically  three  minutes'  time  to  cut.  making 
seven  minutes'  cutting  time  on  one  end,  and  four  minutes  on  the  either. 

From  the  above  table,  the  following  costs  were  obtained: 

Total  number  of  feet  cut  (equivalent  of  }4   in-  sheet) 177  ft. 

Actual  cutting  time  in  hours 3.61 

Kw.   hours  consumed    (850  amp.,  fiO   V.,   M.  G.   set  eff.   80   per  cent 

64  kw.   for  3.6  hours) 230 

Cost  of  labor  at  60  cents  per  hour S2.16 

•Cost  of  power — 2  cents  per  kw.  hour 4.60 


Total 


S6.76 


•Two  cents  per  kw.  hour  for  power  is  only  a  basic  figure.  This  should 
be  much  smaller  if  power  is  bought  in  large  quantities,  or  if  the  customer 
generates   hii  own  power. 


-Assuming  that  the  operator's  time  is  eight  hours  per  car 
instead  of  less  than  four,  as  shown  for  the  actual  cutting 
time,  the  cost  per  car  will  still  be  less  than  ?10,  because  only 
the  item  of  the  operator's  time  changes,  the  actual  cutting 
time  being  the  same  whether  the  operator  spends  a  full  day 
on  the  car  or  a  half  day.  To  be  perfectly  e.xact,  the  power 
bill  will  slightly  increase,  because  the  losses  of  the  set  go 
on  as  long  as  the  set  is  running. 

To  have  one  man  (cutter)  completely  wreck  a  car  for  cut- 
ting into  sizes  suitaiilc  for  remelting,  would  result  in  greater 
expense,  since  a  shear  can  reduce  the  smaller  pieces  at  a  more 
rapid  rate  than  can  be  done  with  the  arc,  and  the  four  men 
employed  to  carry  material  to  and  from  the  shears  could  be 
utilized  by  several  cutters.  Some  few  men  would  necessarily 
be  employed  for  loading  the  scrap,  and  a  few  additional 
could  be  used  to  advantage  to  assist  in  carrying  material  to 
and  from  the  shears. 

The  cost  of  shears,  interest  on  investment,  and  depreciation 
of  the  machinery  must  also  be  considered  in  this  connection, 
t)Ut  unquestionably  these  items  can  be  more  than  favorably 
balanced  against  the  extra  cost  of  operators  and  machines  to 
supply  them  in  order  to  do  equal  amounts  of  work  per  day. 

Any  one  of  the  proposed  methods  of  scrapping  cars  with 
the  carbon  arc  will  result  in  a  great  saving  over  the  cost  to 
do  the  same  work  with  the  acetydene  torch.  Paint,  scale,  and 
oxides  which  give  way  rapidly  under  the  intense  heat  of  an 
electric  arc,  are  obstacles  of  no  small  importance  when  cut- 
ting with  tiie  acetylene.  Furthermore,  the  cost  of  gas  is  one 
of  "the  greatest  items  of  expense,  inasmuch  as  the  torch  is 
usually  allowed  to  burn  regardless  of  whether  cutting  is  being 
done  or  not.  With  the  electric  arc,  power  consumption  ceases 
when  the  operator  fails  to  maintain  an  arc. 

Aside  from  the  cost  of  doing  the  work  with  gas,  the  incon- 
venience of  hauling  tanks,  both  empty  and  filled,  to  and 
from  supply  points,  makes  the  electric  arc  (where  power  is 
always  at  the  operator's  command)  stand  out  by  far  the 
more  favorable  of  the  two  processes. 

Equipment   Required  for  Electric  Cutting 

The  electric  equipment  required  for  supplying  power  to 
the  carbon  arc  consists  simply  of  a  motor-generator  set 
and  the  necessary  moto-generator  control  and  cutting  panel. 
A  desirable  form  of  machine  is  shown  in  the  illustration.  The 
set  comprises  a  suitable  motor,  either  A.  C.  or  D.  C,  driv- 
ing a  low  voltage  compound  wound  D.  C.  generator.  The 
generator  is  controlled  entirely  by  a  panel  mounting  a  cir- 
cuit breaker,  ammeter,  volt  meter,  and  knife  switch,  as 
shown. 

In  addition  to  the  above  equipment,  there  are  required 
only  a  suitable  mask,  electrodes  and  holders,  and  a  cutting 
resistor  for  each  operator. 

The  cutting  resistance  is  comprised  of  four  frames  of 
resistance  mounted  in  an  angle  iron  framework,  having 
overall  dimensions  approximately  48  in.  long,  35  in.  wide, 
and  17  in.  high.  This  complete  unit  is  mounted  on  a  trolley 
which  allows  the  resistor  to  be  moved  along  the  car  as  cut- 
ting progresses.  This  feature  eliminates  a  long  electrode 
holder  cable.  The  entire  carriage  can  be  easily  moved  along 
the  trolley  track  by  simply  pulling  on  the  properly  secured 
electrode  holder  cable.  On  the  front  of  the  resisttjr  unit  is 
mounted  a  slate,  15  in.  by  13  in.  by  1  in.  thick,  having 
mounted  on  it  two  200-ampere,  single-pole,  single-throw 
knife  switches.  These  knife  switches  control  resistance  steps 
of  such  value  that  current  values  of  400,  600  and  800 
amperes  may  be  obtained  for  cutting  service.  The  400 
ampere  resistance  step  is  permanently  in  the  circuit,  and 
each  of  the  knife  switches  controls  one  200  ampere  step. 

Plant  layout  is  an  important  feature  in  the  successful  use 
of  the  arc  process  for  scrapping  steel  cars,  and  while  local 
conditions  will  largely  determine  the  nature  of  each  installa- 
tion, experience  has  shown  that  best  results  are  obtainable 
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with  a  layout  ~i.u  h  a,;  dfscrilied  in  the  folhnviiiL;  |iaraf;ra|'hi. 

It  is  prcferahlo  to  have  a  separate  buildint;  fur  this  rut- 
ting service.  The  Iniildinu  should  lie  divided  into  l)ooths, 
accommodating  one  car  each,  and  should  be  so  designed  that 
the  motor-generator  set,  or  sets,  supplying  jiower  will  be 
centrally  located  with  respect  to  tlie  arc  cutters,  piower  for 
which  will  lie  conducted  along  an  o\-L'rhead  trnlle\.  On  this 
trolley,  mounted  on  a  carria,L;e  as  descriljed  al)o\-c.  i-  the  cut- 
ting control  resistor  with  cable  and  electrode  holder  attached. 
The  power  for  all  ojierators  is  conducted  through  the  trolley 
circuit,  but  each  operator  has  his  own  cutting  resistance,  and 
can  use  any  current  value  suitalile  for  the  work  which  he 
is  doinL'.  This  arrangement  of  the  power  circuit  positively 
insures  non-interference  among  operators,  regardless  of  how 
many  are  operating  from  the  i  iriiiit.  Bv  having  the  resist- 
ance on  a  movable  trollc\'  directly  above  the  operator,  maxi- 
mum cuttim;  rates  aie  olitaincd.  sin(e  tlie  movement  of  caliles 
and  hoMers  to  the  most  inaccessible  positions  on  the  (  ar.  is 
accomplished  with  minimum  time  and  effort. 

The  object  in  having  separate  booth.?  for  each  car  is  to 
protect  operators  from  injurioii-;  reflected  rays,  and  often,  per- 
haps, direct  rays  from  adjacent  arcs.  .\s  a  safety  precaution, 
it  is  desirable  to  have  only  one  ojierator  jier  car.  although 
with  a  j.)roperly  outlined  system  of  dismantling,  it  would  lie 
entirely  possible  to  use  two  operator-  per  car. 

While  the  work  done  thus  far  on  dismantling  (ars  liy  the 
carbon  arc  process  has  shown  that  tliis  method  is  decidedly 
superior  to  other  mtthods  of  scrapping,  it  is  entirely  possible 
that  a  more  widi'sprcad  um-  i;f  thi>  |irocess  will  result  in  new 
■ind  improved  mean-  for  wrecking  cars,  which  will  -till 
further  decrease  the  .dread)  low  i  ost  of  di<ni,intling  b\  the 
arc   jiroic-.-. 


an\  of  the  unfair  condition-  referred  to  in  Rule  .i2.  The  car 
owner  is  resj)onsible." — (/use  Xo.  1241,  Detroit.  Toledo  & 
Irmiton  z's.  Xashville,  L'hattinwoi^a  Sr  St.  Louis. 


Recent  Decisions  of  the  Arbitration 
Committee 

{The  .irbitratioii  Committee  of  the  A.K..\.  Mcchnmcal 
Division  is  caUcd  upon  to  render  derisions  on  a  large  num- 
ber of  questions  and  controversies  whirh  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad-  ollicers  but  also  to  car  inspectors  and  others,  the 
Railway  ifechinricnl  Engineer  'd'ill  print  abstracts  of  deci- 
sions as  reiuhred. ) 

What  Constitutes  Collision  Under  Rule  32 

Xashville,  Chattanooga  &  St.  L<iuis  empty  liox  tar  No. 
4217  liad  six  wood  sills  and  several  other  j>arts  broken  in  a 
Detroit,  Toledo  &  Ironton  train  on  May  2.V,  1Q21.  The 
train,  which  was  made  up  of  about  75  cars,  liroke  in  tw(.) 
about  1.5  cars  from  the  head  end  and  the  damage  to  car  No. 
4217  occurred  when  the  rear  end  of  the  train  ran  into  the 
liead  end  following  the  automatic  application  of  the  brakes. 
Neither  this  car  nor  any  other  cars  in  the  train  at  the  time 
were  derailed,  lornered  or  side-swi|ied.  Joint  inspection  di-- 
closed  that  the  six  broken  longitudinal  sills  were  deca_\ed, 
as  was  also  the  body  bolster  and  end  sill,  which  were  broken 
at  the  same  time.  The  handling  line  maintains  that  the  dam- 
age was  the  direct  result  of  the  weakened  condition  of  the  car, 
citing  case  No.  11i)5  as  parallel,  and  that  the  settlement 
should  lie  handled  under  Rule  120.  The  car  owner  m.iin- 
tained  that  the  case  conies  under  item  (d),  Rule  .i2.  which 
exempts  from  owner's  responsibility  damage  caused  li\  col- 
lision. Ca.se  1179  was  cited  as  parallel,  except  that  in  that 
(ase  the  car  was  subjected  to  derailinent,  while  Nash\ille, 
'Chattanooga  &  St.  Louis  car  No.  4217  was  involved  in  a 
collision.  The  owner  maintained  that  the  settlement  should 
be  made  under  the  provisions  of  Rule  112. 

The  decision  of  the  .Arbitration  Committee  states  that: 
"There  is  no  evidence  of  the  car  having  been  subjected  to 


Break-in-Two   Not  Evidence  of  Handling  Line 
Responsibility   Under  Rule  32 

(Jn  December  20.  1^'20.  Pence  automobile  car  No.  595 
was  broken  in  two  while  being  moved  by  the  Chicago,  St. 
Paul.  ^Minneapolis  &  Omaha  in  a  train  consisting  of  9  loaded 
and  4,->  emptv  cars.  \\  hile  the  train  was  moving  at  a  speed 
(laimed  to  be  about  four  miles  an  hour,  with  one  engine  at 
the  head  end  and  one  engine  at  the  rear  end,  a  coupler 
kmt(  kle  slijiped  liv  on  the  second  car  from  the  head  engine. 

Ihe  resulting  emergencv  application  of  the  brakes  caused 
the  Pence  car.  which  was  the  fifth  forward  from  the  rear  end, 
to  break  in  two.  The  handling  line  set  forth  that  the  car  was 
an  old  gondola  from  which  the  sides  and  ends  had  Ijeen  re- 
moved, that  it  was  not  equipped  with  inverted  truss  rods 
and  therefore  had  only  the  strength  of  the  wood  sills,  in  a 
generally  weakened  condition,  to  prevent  breaking  upward 
under  impact.  The  owner  was  notified,  as  provided  in  Rule 
4.3,  as  to  the  circumstances  surrounding  the  failure,  and  on 
February  22,  1921,  authorized  the  handling  line  to  make 
repairs  and  render  bill  for  the  expense.  After  the  bill  was 
rendered  the  owner  refused  payment,  claiming  that  the  han- 
dling line  was  responsible  under  Rule  32  and  protesting 
that  the  car  was  not  worth  what  had  been  charged  for  repairs. 

This  compan\-  maintained  that  had  there  been  no  pusher 
engine  at  the  rear  end  of  the  tr.iin,  the  accident  would  not 
have  occurred.  The  handling  line  contended  that  the  cause 
of  the  accid<'nt  was  not  one  of  those  specified  under  Rule  3  2, 
for  which  the  handling  line  is  responsiljle,  and  that  in  mak- 
ing and  billing  for  these  repairs  it  had  fully  complied  with 
the  rules. 

In  sustaining  the  bill  of  the  railroad  company  against  the 
(ar  owner,  the  .\rljitration  Committee  stated:  "Car  was  not 
damaged  under  any  of  the  conditions  enumerated  in  Rule  32. 
Rule  43  was  complied  with  in  olitaining  owner's  authority 
before  repairs  were  maile." — Case  No.  1243,  Pence  Automo- 
bile Cowpiinv  vs.  Chicago,  St.   Paul.  Minneapolis  Sr  Omalui. 


Do  Unit  Charges  for  Bolt  Renewals  in  Passenger 
Rule  21  Include  Jacking? 

In  rendering  l)ill-  for  the  replacement  of  broken  or  miss- 
ing draft  bolts  on  Northern  Pacific  passenger  cars,  which  re- 
quired that  the  car  be  raised,  the  Southern  Pacific  charged 
for  the  aitual  time  required  to  complete  the  operation.  The 
Northern  Pat  ific  took  exception  to  this  ])ractice,  citing  spe- 
cifically Southern  Pacific'-  bill  No.  3741(icS  for  such  repairs 
made  during  October.  1920.  The  exception  was  taken  on  the 
ground  that  item  (7)  of  passen.sxer  Rule  21  (for  bolts  over 
six  inches  in  length)  covers  this  work  and  that  the  charge 
of  n.4  hours  ,-pecified  in  Suiijilement  No.  3  of  the  1919  code, 
which  was  effecti^•e  at  the  time,  is  ami>le  allowance  to  cover 
all  lalior  necessary  to  apjih'  them,  including  jacking  up  the 
car.  The  Southern  Pacific  contended  that  items  (6)  and  (7) 
of  jjassenger  Rule  21  do  not  cover  renewal  of  any  bolts  which 
require  jacking  of  the  car  but  refers  solely  to  bolts  which 
mav  lie  a|i|ilied  in  the  ordinar)-  course  of  repair  work  with- 
out the  necessity  of  jacking  the  car  or  other  preparation.  In 
suiijiort  of  this  view  the  Southern  Pacific  called  attention  to 
the  fact  that  under  the  freight  car  rules  the  labor  charge  for 
jacking  alone  is  1.5  hours.  For  these  reasons  the  Southern 
Pacific  maintained  that  the  note  following  item  (26)  of  pas- 
senger Rule  21,  Sui)]ikment  No.  3,  applies  in  this  case. 

'i'he  Arl.iitration  Committee  decided  as  follows:  "The 
labor  charges  in  question  are  not  excessive.  Objection  of  the 
Northern  Pacific  is  not  sustained." — Ca.'se  Xo.  1242,  North- 
ern Pacific  vs.   Southern  Pacific. 


Present  Day  Tendencies  in  Car  Construction 

Recent  Improvements  in  Design;   Need  of  Rust-Resisting  Steel,   Improved 

Insulation  and  Pamtmg 


By  E.  R.  Viberg 
Mechanical  Engineer,  Canadian  Car  and  Foundry  Company,   Ltd. 


THE  title  of  this  paper  would  lead  one  to  believe  that 
today's  tendencies  in  car  construction  differ  to  a  great 
extent  from  construction  in  the  past,  but  this  is  not 
the  case.  Those  in  charge  of  designing  and  building  equip- 
ment in  the  early  days  of  railroading  had  the  same  object 
in  view  as  prevails  today,  namely,  to  improve  and  strengthen 
the  rolling  stock  to  meet  the  ever-increasing  demand  from 
the  transportation  department  for  stronger  and  heavier  ca- 
pacity cars,  and  at  the  same  time  having  in  mind  a  reduction 
in  dead  weight  in  proportion  to  the  revenue  load. 

In  order  to  form  some  idea  regarding  this  important  sub- 
ject and  the  difficulties  encountered,  it  may  be  interesting  to 
first  review  the  early  history  of  the  car-building  industry. 

Development    of    Passenger    Cars 

There  was  little  difference  in  appearance  between  the  early 
passenger  car  and  the  freight  caboose.  Some  attempts  at 
ornamentation  were  made,  but  these  were  modest,  consisting 
simply  of  ornamental  paintings,  scenes  from  life  more  or  less 
artistically  executed,  and  verj-  simple  arrangements  for 
comfort. 

Candle  light  was  provided  for  night  travelers,  and  in  cold 
weather  a  stove  in  the  corner  of  the  car  furnished  the  heat 
which  travelers  had  been  accustomed  to  draw  from  each 
other,  or  in  a  small  degree,  from  the  straw^  with  which  the 
car  floor  had  been  covered. 

As  travel  increased  and  the  necessit\-  for  better  accom- 
modation became  apparent,  the  car  was  lengthened  and  its 
height  increased,  ventilation  was  improved  and  sanitary 
conveniences  added. 

A  great  step  forward  was  taken  when  provision  was  made 
for  sleeping  in  a  recumbent  posture.  A  night  car  with  rude 
sleeping  berths  such  as  used  on  steamboats,  but  not  fur- 
nished with  bedding,  was  the  first  form  of  sleeping  car  which 
surprised  and  delighted  the  public.  This  car  was  intro- 
duced on  the  Cumberland  Valley  in  Pennsylvania  in  1836, 
and  in  November,  1838,  the  Philadelphia,  \Vilmington  and 
Baltimore  put  on  a  similar  car. 

In  1854  sleeping  cars  having  the  same  general  features 
as  those  now  in  use  were  introduced.  These  cars  provided 
seats  for  about  60  passengers,  and  at  night  these  seats  were 
converted  into  flat  berths.  The  inventor  was  Theodor  T. 
Woodruff.  The  license  to  build  and  operate  these  cars  was 
later  acquired  by  Webster  Wagner. 

Pullman  sleeping  cars  were  introduced  in  1864  and  1865. 
In  1867  a  hotel  car,  the  first  in  use,  was  built  by  him  for  the 
Great  Western  of  Canada,  which  road  in  .\ugust,  1882,  was 
absorbed  by  the  Grand  Trunk.  In  1868  Wagner  built  the 
first  two  drawing-room  cars  ever  run  for  pay. 

For  supplying  heat,  improvement  in  processes  to  the  num- 
ber of  several  hundred  have  been  patented.  Heating  by  salt 
water  circulation  once  displaced  the  use  of  stoves  but  after- 
wards steam  heating  was  substituted,  and  most  cars  con- 
structed today  are  equipped  with  a  heating  system  which 
takes  steam  from  the  locomotive. 

In  lighting,  several  forms  of  compressed  gas  have  been 
substituted  for  candles  and  oil  lamps.  .\11  cars  now  built 
are  generally  equipped  with  electric  lighting. 

•From  a  paper  presented  before  the  Canadian  Railway  Club,  December 
12,    1922. 


Freight   Car   Development 

The  introduction  of  steel  rails  led  to  the  construction  of 
heavier  freight  cars,  for  it  was  soon  found  that  such  rails 
would  bear  heavier  loads  without  danger.  By  increasing  the 
dead  weight  of  the  car  from  say  18,000  lb.  to  21,000  li).  its 
carrying  capacity  was  increased  from  20,000  lb.  to  30,000 
lb.,  etc.  The  carrying  capacity  can  be  increased  faster  than 
the  dead  weight  of  the  car,  and  thus  the  paying  weight  con- 
stitutes a  larger  percentage  of  the  total  load  hauled. 

The  construction  of  wooden  cars  of  a  greater  capacity  than 
70,000  or  80,000  lb.  not  l^eing  practical  because  the  increase 
in  size  and  weight  of  parts  would  increase  unduly  the  dead 
weight  and  decrease  the  revenue  load,  together  with  the 
increased  cost  and  scarcit}-  of  suitable  lumber,  steel  freight 
cars  were  introduced  in  1897. 

The  following  table  of  averages  shows  the  relative  increase 
since  1876  in  dead  weight  of  cars  and  revenue  load: 


Wt.  of  car. 

Rev.  load. 

Dead  wt. 

Wt.  of 

Total  wt. 

percentage 

percentage 

Year 

of  car 

rev.  load 

loaded 

of  total 

of  tctai 

1876     ... 

20.50n  11'. 

2f;,on0  lb. 

40,500  lb. 

50.60 

49.40 

1882    .... 

24.0r>'Mb. 

40,000  lb. 

64.000  lb. 

37.50 

62.50 

1889    

...      27.700  lb. 

60,000  lb. 

87,700  lb. 

31.60 

68.40 

i895    

36,000  lb. 

.SO. 000  lb. 

116,000  lb. 

31.04 

68.96 

1920     ... 

4.S  300  lb. 

120,700  lb. 

169,000  lb. 

28.53 

71.47 

1921     ... 

78,900  1b. 

236.100  lb. 

315,00011;. 

25.04 

74.96    " 

This  table  is  interesting,  as,  while  it  shows  285  per  cent 
increase  in  dead  weight  of  present  day  equipment  over  the 
earlier  type,  it  shows  also  that  the  earning  capacity  has  been 
increased  by  1080  per  cent  over  the  old  and  small  car  used 
in  the  early  days  of  railroading,  illustrating  the  great  strides 
made  in  car  construction  since  1876. 

Improved  Passenger  Car  Construction 

In  a  general  way  today's  tendencies  in  car  construction 
consist  mostly  in  improvement  of  present  designs  and  may 
be  summed  up  as  follows: — 

1st.  To  improve  the  present  construction. 

2nd.  To  eliminate  parts. 

3rd.  To  lighten  equipment. 

4th.  To  reduce  friction. 

Sth.  To  use  commercial  run  of  steel. 

6th.  To  use  rust  resisting  material. 

7th.  To  improve  insulation. 

8th.  Standardization  of  component  parts. 

Qth.  To  preserve  the  equijmient  by  improved  painting. 

Among  these  I  shall  deal  with  the  various  branches  of 
construction  and  details. 

The  principal  efforts'  of  builders  in  conjunction  with 
various  railroad  officials  have  been  to  improve  underframe 
and  draft  gear  conditions  and  details  in  connection  with  pro- 
tection and  safety  of  passengers,  with  greater  comforts  for 
travelers.  One  detail,  however,  until  recently  did  not  receive 
the  attention  it  should;  this  important  part  is  the  coupler. 
During  the  development  of  car  bodies  and  trucks,  various 
parts  were  strengthened  and  heavy  capacity  friction  draft 
gear  and  buffer  applied,  but  the  coupler  remained  much  the 
same,  with  the  result  that  coupler  failures  were  frequent. 
The  5  in.  bv  5  in.  long  shank  coupler  with  the  old  type  head, 
used  for  so  many  years  for  passenger  cars,  will  soon  be 
obsolete,  however,  as  cars  now  built  are  all  equipped  with 
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class  "D"'  A.R.A.  standard  couplers,  with  shank  of  propor- 
tionate strength  to  the  head. 

The  adoption  of  this  coupler,  and  increase  of  the  present 
inadequate  coupler  side  clearance,  has  made  it  necessary  to 
arrange  for  the  air,  signal  and  steam  pipes  to  oscillate  with 
the  coupler  to  prevent  tearing  of  hose  connections.  This 
may  be  accomplished  by  a  special  design  of  combination 
coupler  and  pipe  carrier,  or  simply  a  separate  pipe  carrier 
which  will  work  with  the  coupler  and  maintain  a  fixed  rela- 
tion between  coupler  shank  and  pipe  connections. 

As  wood  body  construction  for  passenger  cars  has  disap- 
peared, so  also  the  composite  wood  passenger  trucks  have 
become  obsolete  and  are  being  replaced  by  cast-steel  trucks. 
These  trucks  eliminate  about  SO  per  cent  of  the  parts  neces- 
sary for  the  wood  trucks  and  afford  better  facilities  for  appli- 
cation of  clasp  brakes,  the  tendency  now  being  to  equip  all 
passenger  trucks,  both  four  and  six-wheel,  with  this  type  of 
brake  rigging. 

Present  tendencies  indicate  that  not  only  center  sills  and 
draft  gear  are  being  given  due  consideration,  but  all  parts 
entering  into  construction  of  cars  are  carefully  analyzed  for 
strength  consistent  with  dead  weight.  Furthermore,  making 
all  parts  possible  interchangeable  eliminates  a  great  number 
of  otherwise  necessary  parts,  and  results  in  effective  and 
economical  construction. 

Platforms  have  been  strengthened  to  prevent  telescoping, 
and  the  old  built-up  construction  with  its  multiplicity  of 
parts,  more  or  less  discarded  for  the  one-piece  cast-steel 
buffer  casting,  to  which  center  sills  and  other  members  are 
joined.  These  castings  are  generally  so  designed  that  all 
attachments  such  as  safety  chains,  buffer  and  draft  gear, 
can  be  readily  applied  and  easily  detached  in  case  of  repairs. 

Underframes  of  various  types  have  been  used,  but  the 
majority  of  cars  now  built  are  equipped  with  fish-belly  type 
center  sills.  Care  must  be  exercised  in  designing  center  sills, 
keeping  the  resultant  line  of  force  due  to  draft  gear  and 
buffer  end  shocks  located  on  the  center  line  of  gravity  of 
section,  or  below  if  possible,  so  that  combined  working 
stresses  in  compression  and  tension  members  will  not  exceed 
the  elastic  limit  of  the  material.  This  can  readily  be  accom- 
plished with  center  sills  of  rolled  channel  sections;  that  is, 
center  sills  having  a  uniform  depth  throughout,  but  this  tj'pe 
is  not  extensively  used  on  account  of  its  weight  and  deflection 
except  for  short  cars.  Fish-belly  tv'pe  center  sills  seem  to  be 
preferable  for  all  cars  of  extreme  length,  and  with  this  type 
the  features  mentioned  above  must  be  carefully  analyzed 
and  provided  for  by  the  proper  distribution  of  the  various 
sections. 

The  superstructure  has  been  changed  considerably  in 
recent  years.  One  of  the  most  radical  departures  was  the 
elimination  of  outside  and  inside  gothic  sashes,  vestibule 
end  windows  and  upper  deck  sashes.  The  elimination  of 
gothic  sashes  effected  economy  in  construction  and  inci- 
dentally removed  numerous  places  for  air  leakage  and 
draught,  also  facilitating  a  more  sanitary  construction  as  it 
was  impossible  to  keep  the  art  glass  clean.  The  upper  sashes 
were  replaced  by  exhaust  ventilators,  with  an  improvement 
in  ventilation  and  economy  in  construction,  as  well  as  im- 
proving the  appearance  of  the  interior  of  the  car. 

Attempts  have  lately  been  made  to  eliminate  as  many 
pressed  steel  parts  as  consistent  with  economy,  and  some 
designs  have  been  prepared  having  rolled  angles  for  side 
posts,  instead  of  pressed  steel  shapes.  This  is  an  advantage 
as  it  overcomes  to  a  great  extent  variation  in  the  structure 
which  it  is  impossible  to  eliminate  entirely  when  using 
pressed  steel  parts.  The  angle  post  also  affords  better  facil- 
ities for  attaching  furrings  for  the  inside  finish,  "if  wood  is 
used,  and  most  cars  built  in  this  country  on  account  of 
climatic  conditions  are  so  fitted. 

Some  years  ago  a  law  was  passed  compelling  railroads  to 
equip  all  cars  for  interchange  with  automatic  couplers,  this 
primarilv  to  prevent   accidents   when  coupling  cars.    Little 


progress  has  been  made,  however,  towards  also  automatically 
coupling  the  air  and  steam  connections.  Many  devices  have 
been  tried  but  have  not  given  entire  satisfaction;  but  devel- 
opments are  still  progressing,  and  I  believe  railways  would 
be  justilied  in  applying  some  devices  now  on  the  market, 
which,  while  not  perfect,  would  be  a  great  aid  in  speeding 
the  making  up  of  trains,  and  preventing  accidents,  and 
would,  consequently,  effect  a  great  saving  to  the  railroads. 

Reduction  of  Dead  Weight 

Before  the  dead  weight  of  cars  can  be  reduced — having 
in  mind  present  capacities,  corrosions,  loads  and  shocks — 
a  grade  of  material  having  higher  elastic  limits  and  ultimate 
strength  will  be  necessary,  or  an  alloy  steel  of  a  lower  specific 
gravity,  of  equal  strength  in  pounds  per  square  inch,  and 
same  elasticity,  as  material  used  at  the  present  time.  To 
lighten  equipment  by  using  higher  fiber  stresses  will  not 
result  in  a  satisfactory  solution,  as  stresses  produced  in 
service,  based  on  assumed  loading  and  buffing  shocks,  are  as 
high  as  it  is  possible  to  employ  without  producing  fiber 
stresses  in  excess  of  the  elastic  limit.  It  is  evident  from 
some  cars  built  only  a  few  years  ago,  now  under  repair,  that 
material  has  been  subjected  to  stresses  in  excess  of  its  phys- 
ical limits. 

Reduction  of  dead  weight  of  equipment  is  important  from 
so  many  points  that  it  merits  exhaustive  investigation.  As- 
sume the  use  of  steel  having  an  ultimate  fiber  stress  of 
100,000  lb.  per  square  inch,  and  a  factor  of  safety  of  three; 
this  would  allow  a  working  stress  of  33,000  lb.  per  square 
inch,  or  an  increase  of  100  per  cent  over  safe  fiber  stress 
with  present  material.  This  would  revolutionize  designs 
prevailing  today  and  effect  a  great  saving  in  weight. 

Roller  Bearings 

Journal  boxes  equipped  with  roller  bearings  are  com- 
mencing to  make  their  appearance  in  steam  railroad  equip- 
ment. A  few  years  ago  the  Grand  Trunk  had  a  number  of 
cars  so  equipped.  The  importance  of  reducing  friction  is 
now  being  seriously  considered  by  many  railroads  and  roller 
bearings  are  being  tested  in  the  States.  While  it  may  be  a 
little  premature  to  judge  of  their  merits  I  venture  to  say  that 
before  long  they  will  become  standard  for  passenger  cars. 

Tests  covering  a  number  of  years  have  proven  that  roller 
bearings  will  save  from  10  per  cent  to  15  per  cent  in  power 
consumption,  and  effect  a  saving  in  coal  of  10  per  cent, 
which  is  an  item  worth  considering,  particularly  as  the  coal 
becomes  more  expensive.  Roller  bearings  for  railway  equip- 
ment while  new  in  this  country  have  been  used  for  a  num- 
ber of  years  in  Europe  for  both  freight  and  passenger 
equipment  and  have  now  been  adopted  in  some  countries  as 
standard. 

Commercial    Steel 

When  steel  was  first  introduced  for  passenger  cars  it  was 
the  general  opinion  that  it  would  be  necessary  to  make  the 
exterior  of  the  same  appearance  as  the  wood  car,  namely, 
to  conceal  the  rivets  by  apph-ing  mouldings  over  the  rivet 
heads  and  to  obtain  a  perfectly  flat  surface  expensive  cold- 
rolled-steel  sheets  were  employed. 

The  present  practice,  however,  is  to  make  the  steel  car  of 
an  appearance  that  will  convince  the  public  that  they  are 
traveling  in  a  car  of  steel  construction  which  will  afford 
better  protection  in  case  of  collision.  Instead  of  high  priced 
cold  rolled  steel  sheets,  commercial  run  of  steel  is  being  used 
in  passenger  car  construction,  and  may  be  referred  to  as 
follows : 

1.  It  is  useless  to  pay  excess  cost  for  special  rolled  steel 
sheets,  when  in  applying  they  are  almost  certain  to  become 
distorted. 

2.  .^s  a  general  proposition  it  is  a  case  of  taking  such  a 
quality  as  the  mills  supply. 

3.  It  may  sometimes  be  advantageous  to  pay  the  extra 
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cost  for  special  processes  such  as  "patent  levelling,"  but  in 
this  case  only  sheets  in  about  12  ft.  lengths  can  be  obtained. 

Since  commencing  the  building  of  steel  passenger  cars  on 
a  commercial  basis,  we  have  been  confronted  with  the  ques- 
tion of  obtaining  flat  sheets.  These  could  be  readily  obtained 
when  using  sheets  of  heavy  gage,  but  cars  in  recent  years 
have  been  built  witli  light  gage  sheets  in  order  to  reduce  dead 
weight,  and  this  has  resulted  in  buckles  appearing  in  the 
completed  structure  which  unquestionably  is  objectionable 
but  difficult  to  overcome.  Buckles  are  also  caused  by  car 
framing  such  as  side-sills,  belt-rails,  posts,  and  other  mem- 
bers in  contact  with  the  sheets  not  being  absolutely  true  and 
in  perfect  alinement,  and  in  consequence  will  appear  in  the 
sheets  after  riveting.  Also  upon  removal  of  the  supporting 
stands  used  during  riveting  up,  buckles  will  appear  in  the 
sheets  due  to  the  natural  deflection  of  the  car  structure 
from  its  own  weight,  and  may  be  explained  with  the  follow- 
ing remarks: 

The  appearance  must  be  as  good  as  it  is  economically 
practical  to  produce,  without  sacrificing  strength.  Formerly 
it  used  to  be  the  practice  to  doll  up  the  exterior,  and  also  the 
interior  with  gold  and  other  decorations  but  today's  tendency 
is  to  make  the  cars  of  a  plain,  sanitary,  comfortable  design. 
It  has  often  occurred  to  the  WTiter  that  the  railroads  would 
be  justified  in  spending  less  money  for  their  equipment,  as 
I  have  observed  many  times  during  my  travels,  from  the 
abuse  of  equipment  by  the  public,  that  they  either  do-  not 
care,  or  have  no  idea  of  the  expense  of  such  equipment. 

Rust  Resisting   Material 

The  steel  car  has  undoubtedly  proven  superior  to  the  all- 
wood  car  in  many  important  respects,  but  here  instead  of 
decayed  lumber  we  have  another  evil — corrosion,  which  con- 
stantly w-orks  on  the  structure  until  it  is  unsafe  or  not  able 
to  stand  the  loads  and  shocks  incident  to  the  service.  There- 
fore, tlie  tendency  today  is  to  specify  copper  bearing  steel 
to  overcome  to  some  extent  excessive  deterioration,  and  some 
roads  now  specify  all  sheets  and  plates  %  in.  thick  and 
over  to  be  of  this  material,  and  I  understand  that  other  roads 
specify  this  material  for  rolled  shapes  as  well  as  for  plates 
for  passenger  cars. 

This  material  is  also  specified  by  many  roads  in  the  States 
for  freight  cars,  and  particularly  for  parts  which  come  in 
contact  with  the  lading.  It  takes  an  extra  above  standard 
base  price  of  ordinary  O.  H.  steel  of  similar  sizes  and 
shapes  but  this  is  negligible  if  final  result  expected  can  be 
obtained,  as  the  extra  cost  of  copper  bearing  steel  would 
only  amount  to  1  J/2  per  cent  of  the  total  cost  of  the  new  car 
at  present  prices. 

The  majority  of  passenger  cars  built  in  the  States,  and 
also  some  built  here,  have  been  equipped  with  ordinary  O. 
H.  steel  roofs  which  are  now  causing  a  great  deal  of  worry 
and  expense  due  to  corrosion,  and  copper  bearing  steel  is 
now  extensively  specified  with  the  expectation  that  the  use 
of  this  material  will  solve  this  troublesome  prol)lem. 

One  large  car-building  concern  in  the  States  that  not  only 
builds  cars  for  railroads  but  also  owns  and  operates  cars, 
recently  constructed  for  test  a  number  of  cars  using  wood 
roof  covered  with  canvas,  and  also  a  number  of  cars  using 
galvanized  iron  for  roofs,  but  as  yet  they  are  not  in  a  posi- 
tion to  judge  as  to  the  final  roof  to  adopt.  The  wood  and 
canvas  roof  as  most  extensively  used  in  this  country  un- 
doubtedly has  a  longer  life. 

Insulation 

Steel  in  passenger  cars  demanded  improved  insulation, 
but  it  is  evident  from  some  designs  that  this  important  fea- 
ture has  been  sadly  neglected  or  misunderstood.  Some  at- 
tempts have  been  made  to  make  up  the  deficiency  in  insula- 
tion by  increasing  the  heating  facilities,  but  these  have 
proven  costly.  As  the  benefit  of  better  insulation  is  under- 
stood,   and    is   now    considered    absolutely    necessary,    great 


improvements  have  been  made  and  cars  built  today  are,  as 
a  rule,  insulated  with  material  having  a  thermal  efficiency 
(based  on  table  prepared  by  the  National  Bureau  of  Stand- 
ards for  Thermal  Conductivities  of  Materials)  that  will  not 
transmit  more  tlian  2.68  B.t.u.  of  heat  per  square  foot  of 
surface  in  24  hours  for  each  degree  F.  difference  in  tempera- 
ture inside  and  outside  wall  of  section,  and  3.62  B.t.u.  for 
floor. 

The  only  data  available  covering  requirements  for  insula- 
tion is  the  Mail  Service  Department  specification  for  mail 
cars,  which  specifies  that  cars  must  be  insulated  with  suffi- 
cient material  of  thermal  efficiency  that  will  not  transmit 
more  than  8  B.t.u.  of  heat  for  side  walls,  ends  and  roof,  and 
not  more  than  7  B.t.u.  of  heat  for  floor  per  square  foot 
of  surface  in  24  hours  for  each  degree  F.  difference  in 
temperature. 

A  coach  or  sleeping  car  requires  more  efficient  insulation 
to  overcome  increased  radiation  and  conduction,  due  to  larger 
area  of  glass  and  increased  leakage  of  air  around  tlie  numer- 
ous window  openings. 

Wood  and  canvas  roofs  need  no  insulation  except  between 
steel  carline  and  headlining,  compared  witli  a  car  having  a 
steel  roof  which  necessitates  considerable  insulation  to  pro- 
tect the  passenger  from  conduction  of  cold  in  winter  and 
heat  in  summer. 

Roof  construction  as  used  by  some  of  tlic  roads  today  gives 
a  B.t.u.  transmission  of  heat  of  6.8  per  square  foot  per  24 
hours  per  degree  F.  difference  in  temperature  and  is  com- 
posed as  follows:  Roof  canvas,  13/16  in.  roof  board,  air 
space,  %  in.  Salamander,  headlining.  This  construction 
gives  with  only  a  small  quantity  of  insulation  better  results 
than  the  requirement  for  mail  cars  and  should  be  satisfac- 
tory, but  it  cannot  be  denied  that  improved  insulation  even 
for  cars  with  wood  roofs  would  make  it  possible  to  heat  them 
with  less  steam. 

Due  to  vertical  members  in  framing,  insulation  cannot  be 
applied  in  continuous  lengths,  but  must  be  confined  to  a 
length  suitaljle  for  individual  spaces.  It  is,  therefore,  imper- 
ative, in  order  to  prevent  conduction,  to  use  an  insulating 
medium  between  all  surfaces  of  steel  in  contact,  and  to 
isolate  the  outside  steel  plates  from  inside  framing  member 
so  as  to  obtain  an  uncombined  form  of  construction,  other- 
wise in  cold  weather  a  frost  line  will  appear  on  inside  of  car. 

Freight   Car   Standards 

In  the  earlier  stages  of  steel  car  designs,  the  sizes  of  mate- 
rial were  more  or  less  based  on  the  members  used  in  wooden 
construction  and,  consequently,  many  of  the  early  designs  of 
freight  cars  proved  defective,  but  served  to  develop  a  better 
knowledge  of  the  relative  value  of  steel  and  wood  in  car 
construction,  and  the  use  of  the  elastic  limit  rather  than  the 
ultimate  strength. 

The  car  constructed  with  wood  underframing  and  wood 
draft  timbers  attached  with  bolts  to  the  center  sills,  and  with 
spring  draft  gear  of  light  capacitv,  formed  a  very  resilient 
structure,  but  when  steel  was  introduced  into  car  construc- 
tion, while  it  developed  a  more  rigid  design,  it  has  resulted 
in  local  damage  to  some  of  the  members  of  the  car,  and  in 
damage  to  the  lading.  The  center  sills,  together  with  the 
draft  gear,  have  become  a  live  issue,  the  center  sills  to  form 
a  sustaining  beam  of  sufficient  strength  not  only  to  carry  the 
load  but  also  to  form  a  column  to  take  care  of  direct  and 
indirect  stresses,  caused  by  buffing,  the  draft  gear  to  form  a 
shock  absorber,  protecting  the  car  structure  and  the  lading. 

Spring  draft  gears  in  steel  equipment  having  proven  inade- 
quate and  costly  and  not  of  the  capacities  required  are  now 
being  replaced  by  heavy-capacity,  long-travel  friction-gears 
so  applied  to  cars  that  at  no  time  will  coupler  horn  come  in 
contact  with  buffer  casting,  but  instead  transmit  tlie  buffing 
shock  to  center  sills  at  rear  draft  lugs,  which  incidentally 
reduces  the  length  of  that  portion  of  center  sills  which  must 
absorb   stresses   due   to  buffing.    With   tlie   spring-gear  and 
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the  final  buffing  shock  taken  b}-  the  buffer-block,  the  column 
is  increased  considerably  and  naturally  makes  a  weaker 
structure. 

Much  has  been  written  about  the  defects  in  early  designs 
of  steel  freight  cars  through  a  lack  of  knowledge  of  the  de- 
signer, but  in  spite  of  all  the  publicity,  cars  are  built  today 
which  are  little  better  than  in  the  early  days.  I  had  occasion 
to  analyze  a  recent  design  of  car  which  showed  combined 
stresses  as  high  as  35,700  lb.  per  square  inch  in  center  sills. 
Some  of  these  cars,  no  doubt,  due  to  high  stresses  and  rough 
handling  in  the  classiiication  yards,  have  landed  on  the 
repair  track  with  failed  center  sills,  together  with  many 
thousands  of  the  older  cars. 

In  1907  an  important  change  was  introduced  in  box  car 
construction  when  the  steel-underframe,  steel-superstructure 
box  car  made  its  appearance.  This  has  become  almost  the 
universal  car  and  today  remains,  except  for  minor  refine- 
ments, much  the  same  as  the  original  design.  As  tlie  steel- 
underframe  took  the  place  of  the  wood-underframe  box  car, 
so  also  now  the  steel-frame  box  cars  are  rapidly  replacing 
the  steel-underframe  wood-superstructure,  due  to  the  impKjs- 
sibility  of  keeping  the  wood  superstructure  in  repair  on  a 
rigid  steel  underframe.  The  posts  and  braces  work  loose, 
the  frame  and  roof  shift  in  either  direction  in  hea\-}-  shunt- 
ing, under  which  condition  it  is  impossible  to  keep  sheathing, 
lining  and  roof  on  the  car  for  any  length  of  time. 

Hand  brakes  have  been  improved  to  meet  A.R.A.  require- 
ments, and  to  obtain  more  efficient  brakes,  some  cars  have 
been  equipped  with  gear  brakes,  and  large  numbers  are  being 
equipped  with  lever  brakes,  which  have  resulted  in  a  great 
improvement  over  the  old  and  inefficient  hand  brake  wheel 
now  in  general  use. 

Steel  has  not  altogether  replaced  wood  for  furrings  and 
interior  finish  in  passenger  cars.  For  freight  cars  large  quan- 
tities of  lumber  are,  and  always  will  be,  used. 

When  building  cars  of  all  wood  little  attention  was  given 
to  the  moisture  content,  which  it  is  so  important  and  neces- 
sary for  good  construction  to  consider.  Good  dry  lumber,  as 
proven  by  test,  becomes  approximately  two  and  one-half 
times  stronger  than  the  wood  as  it  comes  from  the  tree. 

The  tendency  today  is  to  construct  freight  cars  with  steel 
framing  and  wood  lining  and  flooring,  not  only  box  cars 
but  also  types  of  open  cars.  This  construction  is  more  eco- 
nomical and  repairs  can  be  effected  without  expensive  shop 
equipment.  It  is  my  opinion  that  this  construction  will  be 
used  in  the  future  as  the  all-steel  car,  due  to  corrosion,  has 
a  short  life  and  is  expensive  to  repair,  unless  the  use  of 
copper  bearing  steel,  now  extensively  specified,  will  overcome 
this  deterioration. 

Lumber,  when  used  in  freight  cars  with  steel  framing, 
serves  only  to  retain  the  lading  or  form  supports,  and  as 
lumber  is  classified  by  grade,  it  would  lead  to  advantage 
and  economy  if  more  consideration  was  given  to  this  subject 
when  preparing  specifications;  that  is,  use  a  good  grade  of 
lumber  for  flooring  and  lining  for  box  cars,  and  a  lower 
grade  for  roofing,  particularly  as  cars  today  are  mostly 
equipped  with  outside  metal  roofs.  The  same  principle  also 
applies  to  coal  and  refrigerator  cars. 

Regarding  the  proper  moisture  content,  it  is  comparatively 
simple  to  dry  all  lumber  in  a  reasonably  short  time  with  the 
modern  dry  kiln,  except  oak,  which  requires  a  long  time  to 
dry.  It  will  take  from  four  to  ten  months  to  dry  oak  framing 
of  sizes  specified  for  car  equipment. 

Trucks  and  Springs 

Freight  car  trucks  have  received  due  consideration;  wheels 
have  been  redesigned  and  increased  in  weight,  rating  of  axle 
carrying  capacity  increased  for  some  capacity  cars,  and  arch- 
bar  trucks,  which  have  been  used  for  so  many  years,  are 
being  replaced  by  those  with  cast-steel  frames.  Today  in 
the  States  90  per  cent  of  all  freight  cars  built  are  equipped 
with  cast-steel  truck  side  frames. 


By  the  use  of  this  class  of  truck  many  parts  are  eliminated, 
as  will  be  noted  from  the  following  table: 

Reduc-  Reduc- 

No.  Weight  ticn  in  tion  in 

T.vpe  of  Ca-  of  two  Parts       Weight       parts,  weight, 

truclcs  pacity        parts         trucks         saved        saved      percent  percent 

Arch     bar...    40-ton         268  14,400  lb 

(ast     steel...    40-lon  12S  14,000  1b.  140  4C0  lb.  52  3 

-Xrch    bar 50-ton         304  17,000  1b.  

Cast  steel...   50-ton         144  16,123  1b.         160         8771b.  53  5 

This  comparison  shows  a  reduction  in  parts  of  over  50 
per  cent  in  favor  of  the  cast-steel  truck  and  a  reduction  in 
weight,  which,  although  small,  is  sufficient  to  receive  con- 
sideration. The  elimination  of  so  many  parts  also  minimizes 
delays  caused  by  failures  of  arch-bar  trucks  which  depend 
on  bolts  for  securing  the  parts.  These  bolts  after  a  short 
time  become  loose  and  the  truck  and  car  land  on  the  repair 
tracks  instead  of  being  in  service  and  earning  revenue. 

Attention  has  also  turned  towards  obtaining  better  brake 
rigging,  and  there  is  a  tendency  to  equip  freight  car  trucks 
with  clasp  brakes.  Some  heavy  capacit)'  cars  have  already 
been  so  equipped,  and  I  venture  to  state  that  all  trucks  for 
cars  of  50-ton  capacity  and  over  will  eventually  be  specified 
to  include  clasp  brakes. 

Truck  spring  failures  have  become  serious  of  late,  due 
partly  to  the  recent  increase  in  loading  and  partly  to  the 
change  in  method  of  stenciling  the  capacity  on  axle  carrying 
capacity  and  increased  rating  without  alteration  in  classifica- 
tion of  truck  springs.  Failures  have  become  so  alarming  that 
the  A.R..\.  recommended  in  1921  the  use  of  alloy  steel  and 
a  change  in  method  of  manufacture,  which,  if  adopted,  would 
make  the  springs  much  more  expensive,  and  would  not  solve 
the  problem.  These  failures  can  be  reduced,  and  possibly 
eliminated  altogether,  if  the  present  standard  of  springs  was 
reclassified,  using  class  "D"  for  80,000  lb.  capacity  cars, 
and  class  "H"  for  100,000  lb.  and  120,000  lb.  capacity  cars, 
as  this  would  reduce  the  working  stress  to  about  50  per  cent 
of  the  ultimate  allowable  stress. 

T.*DLE  Showing   Existing  Conditions 

o<;  oo^tS  -c  2».g       Stirt       g««         v.^^g. 

I  ,S3  &2fe^  .=  1  ofe^-      111     |:2£        ^-J^; 

-_>  t4<  O  .-1  cs:  —:.  Hw™  P-r-^^  t-.«</,  — ^ji  — 

\  60,000  1b.  40,412  1b.  23,125  1b.  l^in.  57  57  45.600 

C  80  OOn  lb.  56.320  1b.  29,875  lb.  Ui  in.  53  53  42,500 

D  100,000  lb.  63,1481b.  38,475  1b.  1 H  in.  61  61  48,900 

H  *  79,145  Ih.  38,475  lb.  IH  in-  •'5  '•''  39, 200 

•Shows  conditions  that  would  exist  if  A.R.A.  class  "H"  spring  was  used 
for  cars  with  Syi  in.  by   10  in.  axles. 

Conditions  under  old  loading  rules  for  50-ton  capacity 
cars  were  as  follows : 

Aveiage  dead  weight  car  br^dy  and  truck 42,000  lb. 

Deduct  weight  of  two  trucks 17,000  lb. 

25.000  lb. 
Add   for  two  truck   br.lsters 1,800  lb. 

Dead   weight   on  bolster   springs 26.800  lb. 

Load  plus  10  per  cent  for  overload 1 10.000  lb. 

Total   load   on    sprint-s 136,800  lb. 

Load  on  each  nest  of  truck  springs 34,200  lb. 

Figures  in  the  table  showing  existing  conditions  for 
the  same  capacit}-  car  give  an  increased  load  of  4,275  lb.  on 
each  nest  or  a  total  increased  loading  on  the  four  nests  of 
17,100  lb.  or  12.5  per  cent.  This  increased  load,  while  not 
large,  must  have  some  relation  between  past  and  present 
spring  failures,  as  it  is  the  general  practice  to  design  helical 
springs  so  that  the  static  load  will  not  exceed  50  per  cent 
of  the  maximum  load  at  80,000  lb.  per  square  inch. 

Stresses  dut  to  static  loads  only,  however,  while  a  factor 
in  causing  spring  failures  are  not  the  most  serious.  Other 
forces  which  create  additional  stresses  must  be  added  to  the 
static  load  to  obtain  final  results. 

As  stated  in  the  IM.C.B.  proceedings,  volume  30,  if  the 
center  of  gravitv  of  the  car  is  72  in.  above  the  rail  40  per 
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cent  of  the  static  load  acting  horizontally  will  almost  entirely 
relieve  the  weight  on  one  rail — which  also  acts  on  the  springs 
— and  to  this  must  be  added  26  per  cent  of  the  static  load  for 
vertical  oscillation  to  obtain  the  combined  load  on  each 
spring. 

For  example,  a  60-ton  capacity  box  tar,  maximum  axle 
load  169,000  lb.,  as  showii  on  the  diagram,  produces  a  static 
load  on  each  nest  of  springs  of  38,495  lb. 

The  resultant  of  a  horizontal  force,  40  per  cent  of  load, 
equals  21,997  lb.  which  mu.*t  lie  added  to  the  static  load  on 
one  set  of  springs  and  deducted  from  the  static  load  on  the 
other  set  of  springs.   To  these  figures  the  load  due  to  vertical 


*/«y-?;^^2 


Z&'U  ?&r  Vertical OscfUation- 


B 
i8.49S 
21.991- 
li.49B 
.^  4.Z6S 
20.787 


Wfiighf  on  Bolster  iphngs  =I&$.000-W.9Z0  (7rucks)+  1.900  (Iruck  Bolsters)'  IS3,9&0  Lb 
Weight  on  each  s<=f  ot  Springs  =  155, 980  -^4 -SB,  ^9S  Lb. 
Horizontal  Force  •  10%  of  7e.990  '  30. 796 Lb. 
Transter  of  Load  af  Aond  B  caused  by  _  HO.  79f  x  55      ^/qa^ft. 
Horizontal  Force  "         77  "  ^,.^.     o. 

Diagram    Showing    Effect   of   Oscillation    on    Bolster   Springs 

oscillation  must  be  added,  which  makes  a  total  load  of  76,218 
lb.  on  one  set  of  springs,  and  20,787  lb.  on  the  other  side 
of  the  truck. 

Under  these  conditions  one  set  of  springs  are  solid. as  the 
weight  upon  them  exceeds  the  capacity  of  class  "D"  springs 
by  12,218  lb.  and  as  the  springs  are  subjected  to  these  condi- 
tions time  and  again,  but  one  result  can  be  expected,  which 
can  be  remedied  only  by  introducing  springs  having  greater 
capacity  and  more  suitable  for  the  conditions  imposed. 

Refrigerator    Cars 

Refrigerator  cars  transport  the  most  valuable  and  expen- 
sive commodity  handled  by  the  railroads,  and  incidentally 
must  carry  cooling  elements — ice — which  is  a  dead  loss  in 
two  ways,  namely,  the  initial  cost,  and  the  weight  carried 
without  revenue.  Although  railroads  have  been  faced  with 
these  losses  for  years,  few  attempts  have  been  made  to  im- 
prove conditions  until  recently,  no  doubt  for  the  reason  that 
no  data  has  been  available  to  check  losses  of  radiation  and 
conduction,  and  select  the  proper  insulating  material  and 
amount  required. 

It  has  been  made  possible,  however,  due  to  recent  investi- 
gations, to  calculate  rather  than  conjecture  what  insulation 
and  amount  to  use,  and  it  is  apparent  that  great  improve- 
ment has  been  made  in  recent  designs.  Some  cars  lately  built 
have  been  insulated  with  sufficient  material  of  thermal  effi- 
ciency to  transmit  no  more  than  2.6  B.t.u.  of  heat  for  wall, 
floor  and  roof  sections  per  square  foot  of  surface  in  24  hours 
for  each  degree  F.  difference  in  temperature,  but  this  is  not 
sufficient,  and  greater  improvement  must  be  made  in  insula- 
tion of  refrigerator  cars.  The  extra  cost  of  insulation  would 
be  insignificant  compared  with  the  saving,  as  I  am  sure  that 
the  present  ice  consumption  can  be  reduced  50  per  cent  w-ith 
better  insulated  cars. 

In  modern  refrigerator  cars  the  side  insulation  is  required 
to  run  in  one  piece  from  door  post  to  door  post,  and  to  be  of 
sufficient  width   to  run  from  side  sill  to  side  plate,   which 


construction  is  ideal,  but  the  old  method  of  applying  insula- 
tion in  floor  and  roof  is  still  maintained,  namely,  to  apply 
insulation  material  between  wood  sills  and  carlines,  which 
design  invites  poor  construction  on  account  of  the  numerous 
joints  and  furrings  which  may  be  fairly  tight  when  new,  but 
after  a  few-  months  are  bound  to  become  loose  and  defeat 
the  purpose  intended. 

I  would  tlierefore  suggest  that  floor  and  roof  insulation 
be  apjilied  in  the  same  manner  as  used  for  sides,  namely, 
in  one  piece  covering  the  entire  area,  securely  attached  all 
around  to  eliminate  all  leakage  possible.  This  will  make 
the  insulation  more  effective  as  well  as  reduce  cost  of 
application. 

Most  refrigerator  cars  today  are  constructed  with  steel 
underframe  of  a  rigid  design,  with  wood  frame  superstruc- 
ture. Why  not  go  further  and  apply  steel  framing  for  this 
class  of  equipment  as  well  as  for  box  cars?  I'he  steel  super- 
structure will  form  a  rigid  support  for  sheathing,  insulation 
and  lining,  and  will  hold  them  securely  together  and  pre- 
vent radiation  and  conduction  on  account  of  the  inadequate 
wood  framing. 

Painting 

One  of  the  most  important,  but  from  obsen'ation  the  most 
neglected  requirement  for  preservation  of  equipment,  is 
painting.  It  has  been  customary  to  paint  the  exposed  sur- 
faces only,  and  the  unexposed  surfaces,  which  are  almost 
impossible  to  inspect  for  deterioration,  left  entirely  unpro- 
tected, which  practice  has  resulted  in  a  premature  failure 
and  costly  replacement. 

The  tendency  now  is  to  give  the  painting  of  cars  the 
attention  warranted,  and  equipment  built  of  late  has  been 
painted  with  the  utmost  care.  While  the  initial  cost  of  good 
painting  will  amount  to  a  few  additional  dollars  per  car, 
the  cost  is,  after  all,  comparatively  small  when  compared 
with  tlie  total  cost  of  the  car  and  is  money  well  spent,  as 
undoubtedly  their  life  can  be  increased  several  years. 

To  obtain  good  results,  however,  it  is  necessary  to  clean 
by  sand  blast  all  steel  parts  before  painting  is  attempted. 

Replacement  of  Old  Equipment 

While  this  paper  primarily  was  intended  to  deal  witli 
present  tendencies  in  car  construction,  it  may  be  interesting 
to  refer  to  the  program  by  the  railways  for  replacing  exist- 
ing old  wood  cars.  The  replacement  of  passenger  wood 
equipment  with  steel  has  been  quite  rapid  in  Canada,  and  the 
percentage  of  such  replacement  has  exceeded  that  of  the 
United  States  roads  by  a  considerable  margin. 

From  the  report  by  the  Interstate  Commerce  Commission 
for  December,  1919,  which  is  the  only  record  available,  the 
increase  in  steel  passenger  cars  in  the  United  States  for 
three  years  has  only  been  at  the  rate  of  about  3.2  per  cent 
whereas  in  Canada  during  the  same  period  the  increase 
amounts  to  atxiut  9  per  cent  of  total  cars  owned  and  oper- 
ated. However,  out  of  about  7,040  passenger  cars  in  Canada, 
onlv  17  per  cent  are  yet  of  steel  construction. 

Similar  conditions  prevail  regarding  freight  cars.  The  last 
report  from  the  Interstate  Commerce  Commission  shows  a 
total  of  about  2,300,000  cars  in  the  United  States,  of  w^hich 
1,505,717  are  all-steel  or  steel  underframe  construction,  a 
total  percentage  of  65.5  per  cent. 

Canada's  position  in  this  regard  is  not  so  good,  as  out 
of  219,168  cars  47  per  cent  are  all-steel  or  steel  underframe 
construction.  Fully  50  per  cent  of  the  wood  construction  cars 
have  reached,  and  some  exceeded,  the  normal  expectancy  of 
life,  and  should  be  replaced  by  modern  equipment. 

In  the  United  States  the  annual  retirement  is  about  72,000 
cars  or  a  percentage  of  .031  per  cent  of  the  total,  and  it  may 
be  assumed  that  the  same  percentage  should  prevail  in 
Canada.  At  this  rate  Canadian  roads  should  add  about 
7,000  cars  per  annum  to  maintain  their  present  number  of 
cars,  which  figure  does  not  allow  for  any  increase  to  take 
care  of  the  normal  growth  of  business. 


Properties  of  Chilled -Iron  Car  Wheels 

Investigation  by  University  of  Illinois  of  Stresses  Due  to  Mounting, 

Static  Load  and  Flange  Pressure;    Advantages   from 

Increased  Flange  Thickness 


AN  investigation  covering  some  of  the  properties  of 
chilled-iron  car  wheels  has  been  conducted  at  the 
University  of  Illinois,  the  work  having  been  carried 
out  under  the  direction  of  J.  M.  Snodgrass,  professor  of 
railway  mechanical  engineering,  and  F.  H.  Guldner,  special 
investigator,  and  with  the  co-operation  of  the  Association  of 
Manufacturers  of  Chilled  Car  Wheels. 

The  results  of  that  portion  of  the  investigation  dealing 
with  the  strains  caused  by  forcing  the  wheel  upon  its  axle 
and  thereafter  applying  a  static  load  were  covered  by  Bul- 
letin  No.    129    of    the    Engineering    Experimental    Station. 
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Fig.  1 — Method  of  Applying  Static  Load  and  Flange  Pressure 

Abstracts  from  this  bulletin  were  given  in  the  Railway 
Mechanical  Engineer,  October,  1922.  A  continuation  of 
the  report  is  contained  in  a  newly  issued  Bulletin  No.  134 
which  deals  with  subsequent  tests. 

The  first  part  of  Bulletin  No.  134  discusses  the  strains 
existing  in  a  3  3 -in.  840-lb.  wheel  of  the  arch-plate  type 
when  subjected  to  the  effect  of  mounting,  static  load  and  side 
thrust  pressures,  taken  both  individually  and  collectively. 
The  remainder  of  the  bulletin  deals  with  a  series  of  tests 
made  to  determine  the  ultimate  strength  of  car  wheel  flanges, 
both  new  and  worn. 

Combined  Effect  of  Mounting,  Static  Load  and  Flange 
Pressure 

The  equipment  used  to  apply  the  loads  for  experimentally 
determining  the  combined  effect  of  wheel  fit,  static  load  and 
flange  pressure  is  shown  in  Fig.  1.  It  consisted  of  a  200-ton 
hydraulic  jack  supported  on  rolls  which  in  turn  were  sup- 
ported on  the  bed  of  a  600,000-lb.  testing  machine.  Spe- 
cially made  castings  fastened  to  each  end  of  the  jack  had 
hardened  tool  steel  blocks  inserted  near  their  ends,  the  upper 
sides  of  these  blocks  having  contours  similar  to  the  head  of 
a  rail.  A  pair  of  wheels  previously  mounted  on  'an  axle 
rested  on  these  steel  blocks.  By  means  of  a  block  with  a 
spherical  seat,  a  beam,  and  two  cast  iron  blocks  resting  on 
the  axle,  the  static  load  was  transmitted  to  the  axle,  thence 
through  the  wheels  and  on  down  to  the  bed  of  the  testing 
machine.     After  a  static  load  of  the  desired  magnitude  had 


been  applied,  a  flange  pressure  of  the  desired  amount  was 
obtained  by  means  of  the  hydraulic  jack.  The  strains  due 
to  the  various  combinations  of  load  were  determined  by 
means  of  a  Berry  strain-gage. 

The  strains  were  measured  on  a  series  of  2-in.  gage  lines, 
both  radial  and  tangential,  extending  from  the  hub  to  near 
the  rim  on  both  inside  and  outside  faces  of  the  wheel  tested. 
The  static  loads  employed  were  13,050  lb.  and  25,450  lb. 
.After  the  stresses  due  to  these  loads  had  been  ascertained  and 
while  the  static  load  of  25,450  lb.  was  still  maintained,  a 
side  thrust  or  flange  pressure  of  8,000  lb.  was  added  by 
means  of  the  hydraulic  jack.  Additional  readings  were 
taken  and  the  flange  load  then  increased  to  16,000  lb.  and 
afterwards  to  32,000  lb.  The  last  condition,  namely,  25,450 
lb.  static  load  and  32,000  lb.  flange  thrust,  was  considered 
to  be  representative  of  the  normal  maximum  loading  that 
might  occur  in  service. 

The  compressive  stresses  found  for  the  various  load  con- 
ditions were  relatively  unimportant.  The  maximum  cor- 
responding simple  tensile  stress — 18,400  lb.  per  sq.  in.- — was 
due  to  mounting  and  was  found  at  the  gage-lines  nearest  the 
hub  on  the  inner  face.  The  application  of  static  load  and 
flange  pressure  did  not  materially  affect  this  stress.  Stresses 
of  such  magnitude  occurring  in  the  hub  regions  are  gen- 
erally less  dangerous  than  stresses  of  lesser  value  at  other 
positions  in  the  wheel.  This  is  due  to  the  fact  that  the  stress 
in  the  hub  region  is  a  steady  one,  that  is,  the  material  is  not 
subjected  to  repeated  stress.  The.  combined  effect  of  mount- 
ing and  the  application  of  a  maximum  static  load  and  a 
flange  pressure  probably  in  excess  of  that  encountered  in 
normal  wheel  service  was  found  to  produce  tension — with 
a  few  minor  exceptions — in  both  radial  and  tangential  direc- 
tions on  the  outer  face  of  the  840-lb.  arch-plate  wheel.  On 
the  inner  face  over  the  region  investigated,  this  combination 
of  loading  was  found  to  produce  tension  at  the  tangential 
and  compression  at  the  radial  gage-lines.  The  tensile  stresses 
on  the  outer  face  near  the  junction  of  the  inner  and  outer 
plates  resulting  from  the  application  of  maximum  static  load 
and  flange  pressure  are  subject  to  repetition  and  at  some 
points  to  complete  reversal.  The  number  of  such  reversals 
of  stress  that  would  occur  in  the  normal  life  of  a  wheel,  due 
to  the  occurrence  of  a  sufficiently  high  flange  pressure  caused 
by  traversing  curves  of  small  enough  radius  at  high  enough 
speed,  is  relatively  small  compared  with  the  millions  of  re- 
versals found  necessary  to  cause  failure  under  similar  con- 
ditions in  investigations  of  repeated  stress.  Hence,  the  ques- 
tion of  severity  of  stress  due  to  the  combined  effect  of  mount- 
ing, static  load,  and  flange  pressure  may  be  considered  from 
the  static  viewpoint  alone.  It  does  not  appear  that  the 
stresses  due  to  this  combination  of  loading  are  severe  in 
themselves,  but  if  these  stresses  are  increased  by  abuse  of 
the  wheel,  through  prolonged  brake  application,  they  might 
become  large  enough  to  cause  incipient  cracks  leading  to 
wheel  failure. 

Strength  of  Chilled-Iron  Car  Wheel  Flanges 

The  apparatus  used  in  making  tests  of  the  ultimate 
strength  of  the  flanges  consisted  essentially  of  a  steel  beam 
built  up  of  channels  and  plates  as  shown  in  Fig.  2.  This 
beam  was  placed  on  the  weighing  table  of  a  600,000-lb.  test- 
ing machine,  and  the  wheel  to  be  tested  was  supported 
diereon  at  opposite  points  on  a  diameter,  at  one  side  by  a 
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piece  of  tcx)l  steel  pressing  against  the  flange,  and  at  the  other 
by  a  semi-circuhir  piece  of  steel  supporting  the  tread.  The 
location  of  the  point  of  application  of  the  load  on  the  flange 
could  be  varied  by  means  of  a  block  and  wedge  applied  to 
the  tread  at  a  point  diametrically  opposite.  This  block  and 
wedge  further  acted  to  take  the  horizontal  pressure  component 
due  to  the  angularity  of  the  flange  at  the  point  of  load  ap- 
plication. 'I'he  load  was  applied  to  the  wheel,  through  a 
block  with  a  spherical  seat.    For  this  series  of  tests  33  wheels 
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Fig.   2 — Apparatus   Used   to    Determine   Strengtii    of   Flanges 

were  used  and  from  three  to  six  tests  to  fracture  were  made 
on  each  wheel. 

The  flanges  were  of  various  shapes  and  include  specimens 
representative  of  both  new  and  worn  wheels.  Among  them 
were  wheels  with  the  standard  contour  recommended  by  the 
Master  Car  Builders'  Association,  and  others  with  the  rein- 
forced flange  suggested  by  the  Association  of  Manufacturers 
of  Chilled  Car  Wheels  to  replace  the  present  M.C.B.  standard 
flange.  In  addition,  there  were  tests  made  on  wheels  with 
flanges  ground  to  represent  various  stages  of  wear,  and  also 
on  two  wheels  which  were  worn  out  in  service. 

In  the  case  of  a  number  of  the  wheels  tested  the  flanges 
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Fig.  3 — Typical   Results  of  Flange  Tests  on   Special   Wheel  with 
Standard   and   Reinforced    Flange 

were  ground  to  represent  various  stages  of  wear,  so  that  the 
ultimate  strengths  determined  in  these  cases  furnish  data  as 
to  the  safety  of  wheels  similarly  worn  in  service.  The  loca- 
tion of  the  point  at  which  the  pressure  was  applied  to  the 
flange  was  also  varied,  and  thus  data  were  secured  applicable 
to  the  case  of  wheels  operating  on  improperly  maintained 
track,  on  which  the  flanges  may  strike  frogs,  sw'itches,  etc. 
Irregularities  occurred,  how-ever,  in  the  results  of  these  tests 
which  preclude  correct  deductions  concerning  the  effect  of 
flange    thickness.      The    irregularities    in    the    results    were 


caused  by  differences  in  the  various  wheels  with  respect  to 
depth  of  chill,  chemical  composition,  physical  properties  of 
the  metal,  etc. 

In  order  to  obtain  information  of  value  regarding  the 
effect  of  additional  metal  in  the  flange  region,  an  attempt 
was  made  to  eliminate  these  differences  by  using  wlieels  cast 
from  .special  patterns,  in  which  one-half  of  the  circumference 
had  the  standard  M.C.B.  flange  and  the  other  half  had  addi- 
tional metal  on  the  inner  face.  Three  types  of  wheels  were 
thus  cast  and  from  these  the  effects  in  both  new  and  worn 
wheels  of,  first,  increasing  the  thickness  of  the  flange,  sec- 
ond, increasing  the  thickness  of  the  tread,  and,  third,  in- 
creasing the  thickness  of  both  flange  and  tread  simultane- 
ously, were  determined.  To  make  the  comparisons  still  more 
direct  Uie  loads  were  in  every  case  applied  to  the  flanges  of 
these  specially  prepared  wheels  on  a  radius  midway  between 
the  points  where  tw'o  adjacent  brackets  entered  the  tread,  thus 
eliminating  as  far  as  possible  the  complex  effect  of  the  sup- 
port of  the  brackets.  In  addition,  the  flange  pressures  were 
in  each  case  applied  at  identical  distances  below  the  tread, 
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Fig.    4 — Typical    Test     Results    on     Special    Wheel     with     Standard 

Flange   and   with    Reinforcement   on    Flange   and   Tread; 

Throat   Ground   to    Rejjresent   Worn    Flange 

thereby  removing  the  effect  of  difference  in  the  moment  of 
the  load.  Because  of  these  precautions  it  is  felt  that  the 
results  obtained  from  these  wheels  cast  from  specially  pre- 
pared patterns  are  truly  representative. 

Conclusion  in  Regard  to  Wheel  Flanges 

The  conclusions  to  be  drawn  from  the  tests  made  to  de- 
termine the  ultimate  strength  of  the  wheel  flange  may,  within 
the  limits  of  these  tests,  be  summarized  as  follows: 

(1)  When  the  flange  pressure  is  applied  to  wheels  with 
badly  worn  flanges  on  a  radius  midway  between  the  points 
where  two  adjacent  brackets  enter  the  tread,  the  ultimate 
strength  of  the  flange  is  an  inverse  function  of  the  distance 
of  the  point  of  pressure  application  from  the  tread,  that  is, 
the  greater  the  distance  the  smaller  the  ultimate  strength. 

(2)  This  inverse  relation  does  not  hold  in  the  case  of  new 
or  slightly  worn  flanges,  neither  does  it  hold  in  the  case  of 
either  new  or  worn  flanges  if  the  point  of  pressure  applica- 
tion is  on  the  same  radius  as  that  on  which  a  bracket  enters 
the  tread.  In  this  case  it  was  found  in  some  of  the  tests  that 
the  bracket  apparently  strengthened  the  flange,  while  in  others 
a  weakening  of  the  flange  was  observed,  these  conditions  in- 
dicating a  complex  supporting  effect  due  to  the  bracket. 

(3)  The  addition  of  3/16  in.  of  metal  to  the  back  of  the 
present  standard  flange,  as  proposed  by  the  Association  of 
Manufacturers  of  Chilled  Car  Wheels,  increases  the  ability 
of    the   flange   to    withstand    side   thrusts.      This    increased 
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strength  was  plainly  shown  in  the  tests  of  five  specially 
prepared  wheels,  in  which  one-half  of  the  circumference  had 
the  present  standard  M.  C.  B.  flange  and  the  other  half  the 
proposed  additional  flange  thickness.  These  wheels  showed 
an  increased  flange  strength  due  to  the  additional  metal  of 
from  10  to  90  per  cent  in  the  case  of  badly  worn  flanges  and 
from  26  to  49  per  cent  in  the  case  of  slightly  worn  or  new 
flanges. 

(4)  In  the  case  of  the  wheel  having  one-half  of  the  cir- 
cumference cast  with  the  standard  M.  C.  B.  tread  and  the 
other  half  with  the  3/16  in.  of  additional  metal  on  the  inner 
and  under  side  of  the  tread,  the  results  were  negative,  inas- 
much as  the  half  with  the  additional  metal  showed  de- 
creased ability  to  withstand  side  thrust.  Although  tests  on 
one  wheel  cannot  be  taken  as  conclusive,  if  further  tests  con- 
firm these  results,  the  indication  would  be  that  it  is  possible 
to  add  metal  in  such  a  way  that  not  only  no  increased  flange 
strength  results  but  a  decreased  flange  strength  may  actually 
be  caused.  If  this  be  taken  as  proved,  then  there  probably 
exists  a  relation  or  ratio  between  flange  and  tread  thickness 
which  will  result  in  a  maximum  flange  strength  for  a  par- 
ticular thickness  of  either  flange  or  tread.  In  that  case  if 
a  wheel  be  cast  with  the  ideal  ratio  of  tread  to  flange  thick- 


ness for,  say,  a  given  thickness  of  flange,  the  addition  of 
metal  to  or  the  subtraction  of  metal  from  the  tread  will  not 
only  not  increase  the  flange  strength  but  may  even  decrease 
it. 

(5)  The  simultaneous  addition  of  3/16  in.  of  metal  to 
both  flange  and  tread  was  not  found  to  alter  the  ability  of  the 
flange  to  withstand  side  thrust.  As  the  addition  of  3/16 
in.  to  the  flange  alone  gave  added  strength,  this  result  would 
tend  to  confirm  the  conclusion  reached  in  (4).  The  simul- 
taneous additions  of  3/16  in.  of  metal  to  the  flange  and  }^ 
in.  to  the  tread  was  found  to  result  in  an  appreciable  in- 
crease in  the  ultimate  strength  of  the  flange.  The  weight  of 
metal  added  was  about  37  lbs.  or  5.1  per  cent  of  a  72S-lb. 
wheel,  whereas  the  increase  in  flange  strength  resulting  there- 
from ranged  from  40  to  70  per  cent.  An  important  feature 
of  this  case  is  that  the  advantage  of  the  additional  metal  ap- 
parently does  not  disappear  as  the  wheel  approaches  the 
condemning  limit  on  account  of  flange  wear. 

(6)  The  general  conclusion  to  be  drawn  from  the  re- 
sults of  these  tests  is  that  the  flange  strength  of  the  chilled 
iron  wheel  can  be  increased  to  keep  pace  with  probable 
future  service  requirements  by  a  proper  placing  of  additional 
metal  in  the  tread  and  flange. 


Interchange  Car  Inspectors'  and  Car  Foremen's 

Convention  Proceedings 


Papers    on    Scheduling    Cars    Through    Repair    Shops    and    on 
Loading   of   Steel    Products   Discussed 
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THE  program  of  the  convention  of  the  Chief  Interchange 
Car  Inspectors'  and  Car  Foremen's  .\ssociation  of 
.\merica  held  at  Hotel  Sherman,  Chicago,  November 
9  and  10,  1922,  was  a  long  one.  A  discussion  of  the  rules 
of  interchange  was  given  in  the  December  issue  of  the  Rail- 
way Mechanical  Engineer.  The  January  issue  contained  the 
papers  and  discussions  on  Tank  Car  Repairs,  Carding  and 
Handling  Explosives  and  Apprenticeship  System  for  the 
Car  Department,  while  the  February  issue  contained  the 
papers  on  Successful  Lubrication  of  Journal  Boxes.  The 
present  issue  contains  additional  interesting  papers  and  an 
address  by  C.  M.  Dillon,  representing  the  Association  of 
Railway  Executives. 

Safe  and  Economical  Loading  of 
Steel  Products 

By  W.  R.  Rogers 

Chief    Joint    Inspector,    Youngstown,    Ohio 

HTHE  Loading  Rules  Committee  has  encouraged  the  manu- 
•*■  facturers,  railway  clubs  and  individuals  to  ofter  sug- 
gestions for  changes  in  the  method  of  bracing  and  blocking 
the  various  ladings;  and  when  we  see  the  Committee's  nu- 
merous revisions,  from  year  to  year,  it  appears  that  the  field 
is  broad  for  such  activities.  These  revisions  are  made  neces- 
sary' on  account  of  the  ever  changing  conditions  which 
require  additions  and  modifications  in  the  rules,  and  it  is 
apparent  that  such  suggestions  should  adhere  to  methods  of 
securing  loads  in  a  practical,  simple  and,  as  far  as  possible, 
inexpensive  maimer. 

The  shippers  fully  appreciate  that  a  dissatisfied  customer 
often  means  loss  of  business,  and  that  one  sure  way  of  los- 


ing the  customer  is  to  have  his  shipments  delayed  in  transit 
or  found  at  destination  scattered  over  the  car  floor  and  in 
a  damaged  condition.  It  is,  therefore,  to  the  interest  of 
the  shipper  to  adhere  to  the  rules,  which  provide  substantial 
methods  in  bracing  and  securing  the  lading,  and  they  are 
anxious  and  willing  to  co-operate  with  the  carriers  to  that 
end. 

The  carriers"  representatives  with  a  full  knowledge  of  the 
requirements  of  the  rules,  should  visit  the  industries  and 
explain  to  the  shippers,  in  a  business  like  manner,  the 
various  requirements  of  the  rules,  and  assist  the  shipper  in 
every  possible  manner.  No  opportunity,  developing  locally, 
should  ever  be  lost  to  show  the  shipper,  in  the  proper  spirit, 
the  results  of  improper  loading.  He  will  appreciate  an 
opportunity  to  accompany  you  to  inspect  any  such  shipments 
received  from  his  plant,  that  have  given  trouble  on  account 
of  shifting,  or  for  some  other  reason  that  was  due  to  improper 
loading.  There  are  many  little  courtesies  that  you  can 
extend  to  the  shippers  in  the  way  of  suggestions  as  to  how 
they  can  overcome  some  of  the  conditions  developing  in  the 
loading  of  the  various  commodities  which  will  be  very  bene- 
ficial to  both  the  shippers  and  the  carriers. 

In  territories  where  the  industries  are  served  by  more  than 
one  railroad  it  has  been  found  that  if  visits  are  made 
periodically,  in  company  with  representatives  of  the  industry, 
much  good  will  result  in  the  way  of  adherence  to  the  rules. 
We  have  safety  first  committees,  loss  and  damage  committees 
and  fire  prevention  committees,  each  performing  indispens- 
able service.  Wh>-  not  industrial  committees,  representing 
the  mechanical  department,  to  cover  such  territories  and 
perform  a  service  to  the  common  interest  of  the  shippers  and 
carriers  ? 

The  achievements  of  the  Loading  Rule  Committees  have 
not  at  all  times  been  fully  appreciated,  and  it  is  not  the 
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intent  or  purpose  of  this  paper  to  criticise  the  committee. 
In  the  opinion  of  the  writer,  however,  the  rules  governing 
the  loading  of  metal  sheets  and  plates  in  box  cars,  the  rules 
or  absence  of  rules  to  cover  the  loading  of  long  flexible 
concrete  bars,  and  the  rule  covering  super-imposed  loads  of 
plates  on  sides  of  gondola  cars,  are  not  impossible  of  im- 
provement. 

Loading  Metal  Sheets  and  Plates  in  Box  Cars 

I  know  of  no  other  commodity  loaded  in  box  cars  that 
is  more  destructive  to  the  ends  of  the  cars  than  sheets  or 
plates,  when  not  substantially  secured  to  prevent  shifting; 
and  the  cost  to  tlie  railroads  from  this  one  source  of  damage 
to  equipment,  including  the  damage  claims  which  are  the 
result  thereof,  must  amount  to  thousands  of  dollars  annually. 
Under  the  rules  in  effect  prior  to  January  1,  1922,  there 
was  no  specified  manner  shown  as  to  just  how  the  bracing 
at  the  ends  of  piles  towards  the  center  of  the  car  was  to  be 
secured,  otlier  than  that  it  was  to  Ije  well  spiked  to  floor 
and  car  sides.  In  many  cases  the  bracing  was  cut  in  the 
mill  to  the  shippers'  own  standard  lengths  to  save  the  cost 
of  hand  sawing,  and  quite  frequently  the  bracing  was  nailed 
to  the  inside  lining  boards  and  possibly  to  but  one  post, 
with  the  result  that  such  bracing  was  not  sufficient  to  keep 
the  lading  from  shifting. 

Rule  265,  as  now  written,  and  the  figures  as  showii  in 
Supplement  No.  1  to  the  1920  code,  is  far  superior  to  any 
previous  method  of  bracing  and  securing  this  commodity, 
but  in  making  it  so,  the  resultant  increased  cost  has  brought 
about  some  strong  objections  against  adherence  to  the  rule. 
Some  shippers  maintain  that  some  of  the  sheets  and  plates 
are  not  so  difficult  to  keep  from  .shifting  as  others,  and  that 
the  lengths  of  a  large  percentage  of  such  shipments  are  such 
that  they  afford  an  opportunity  to  nail  the  bracing  to  a  num- 
ber of  side  pasts  and  side  braces,  which  the  longer  lengths 
do  not.  They  contend  that  the  rule  should  be  modified  to 
give  them  the  benefit  of  any  saving  that  the  various  con- 
ditions warrant.  To  meet  this  contention  it  is  recommended 
that  the  rule  lie  modified  to  the  following  extent: 

For  all  sheets  or  plates,  except  oiled  sheets,  when  piles  do 
not  exceed  36  in.  in  height,  and  for  oiled  sheets  not  exceeding 
30  in.  in  height,  where  the  length  of  sheets  or  plates  will  not 
permit  securing  of  the  longitudinal  bracing,  as  shown  in 
Fig.  90,  to  three  posts  or  braces,  the  bracing  must  extend 
to  the  doorways  and  two  additional  pieces  of  2-in.  by  4-in, 
one  piece  at  the  top  and  one  piece  at  the  bottom,  must  extend 
across  the  doorways  and  be  properly  wedged  against  the 
bracing  in  the  opposite  end  of  the  car.  Where  the  longitu- 
dinal bracing  can  be  secured  to  at  least  three  posts  or  braces, 
the  bracing  need  not  extend  to  doorways  and  across  door- 
wavs  as  now^  required. 

For  all  sheets  or  plates  in  piles  exceeding  .56  in.  in  height, 
place  in  each  of  the  above  cases  additional  longitudinil  brac- 
ing in  the  center  lietween  the  top  and  bottom  longitudinal 
Ijracing. 

The  piles,  except  oiled  sheets,  to  be  securely  wedged 
apart  by  braces  consisting  of  not  less  than  two  pieces  of 
2-in.  by  4-in.  uprights  against  each  pile,  these  uprights  to 
have  2-in.  l)y  4-in.  by  12-in.  cleats  nailed  to  them  and  the 
floor  of  the  car,  and  to  be  securely  wedged  apart  near  the 
top  by  one  2-in.  by  4-in.  piece  for  piles  not  exceeding  18  in. 
in  heiglit  and  two  pieces  of  2-in.  by  4-in.,  one  near  the 
bottom  and  one  near  the  top,  for  loads  exceeding  18  in.  in 
height. 

For  oiled  sheets,  the  piles  should  be  wedged  apart  in  the 
manner  now  prescribed  in  the  rules,  and  as  shown  in  Fig.  90, 
except  that  the  bottom  ends  of  the  upright  pieces  should  have 
2-in.  by  4-in.  by  12-in.  cleats  nailed  to  them  and  to  the 
floor  of  car,  instead  of  cleats  nailed  to  the  floor  on  either 
side  of  the  uprights  as  now  required. 

Forty-penny  nails  to  be  used  in  securing  all  end  bracing 


to  posts  or  braces,  and  not  less  than  twenty-penny  nails  used 
to  secure  all  other  bracing. 

Permit  the  use  of  2-in.  by  4-in.  pieces,  instead  of  the 
2-in.  by  S-in.  against  the  car  side  at  the  ends  of  the  piles. 
This  one  detail  alone  makes  it  necessary  for  the  shipper  to 
carry  the  2-in.  by  8-in.  lumber  in  stock. 

The  advisability  of  the  use  of  stri])s  between  th':>  lading 
and  sides  of  the  car,  when  the  sides  will  permit  a  uniform 
bearing  surface,  is  also  questioned.  Cars  are  usually  se- 
lected with  reference  to  their  fitness  for  this  particular  load- 
ing. The  sides  on  such  cars,  as  a  general  rule,  will  permit 
a  uniform  bearing  surface,  making  the  u.se  of  the  strips  un- 
necessary except  as  may  be  required  to  facilitate  unloading, 
and  it  would  appear  that  the  bearing  surface  on  the  sides 
of  the  cars,  when  the  lading  is  properly  wedged  against  the 
sides,  offers  a  much  greater  resistance  to  shifting  of  the 
lading  than  when  the  strips  are  used.  It  is  the  contention 
that  their  use  be  left  optional  with  the  shippers  except  when 
the  sides  are  of  uneven  surface. 

As  an  alternate  method  of  loading  flat  galvanized  or  plain 
sheets  not  oiled,  pennit  the  loading  of  sheets  84  in.  or  longer 
in  accordance  with  the  present  rule  for  bundle  sheets.  Fig. 
92,  provided  that  at  least  two  4-in.  by  6-in.  by  12-in. 
wedges  are  nailed  to  the  car  floor  underneath  each  end  of 
the  pile,  in  order  to  secure  the  necessar}-  concave  on  top  of 
the  pile. 

The  above  modifications  to  the  present  rule  would  provide 
a  means  for  some  saving  in  the  present  cost  of  bracing  such 
shipments,  and  would  still  be  consistent  with  substantial 
l>racing  for  this  commodity. 

Single  Overhanging  Loads  of  Concrete  Bars 

In  loading  single  overhanging  loads  of  long  flexijjle  con- 
crete bars,  it  is  the  practice  to  follow  the  detailed  instruc- 
tions of  the  rules  governing  single  over-hanging  loads,  using 
but  one  bearing  timber  on  the  floor  of  the  carrying  car,  the 
other  end  of  the  material  resting  on  the  car  floor.  The  over- 
hang is  taken  care  of  by  means  of  a  sliding  timber  placed 
on  the  floor  of  the  idler  car  between  the  body  bolster  and 
the  end  sill. 

Rule  23,  effective  Januar\-  1.  1922  (see  Su]jplement  No. 
1),  now  permits  the  loading  of  58-ft.  material  on  a  46-ft. 
car.  This  has  greatly  simplified  the  loading  of  concrete  bars 
in  lengths  up  to  58  ft.,  because  heretofore  it  was  necessar}' 
to  load  that  length  material  as  a  twin  load,  requiring  four 
sliding  timbers  in  addition  to  the  two  bearing  timbers. 

From  time  to  time  the  que.stion  has  been  raised  us  to  the 
allowable  weight  permissible  when  such  material  is  loaded 
as  single  overhanging  loads,  and  we  have  been  governed 
to  a  great  extent  by  Rule  23,  which  shows  the  permissible 
weight  for  single  overhanging  loads,  as  shown  in  Fig.  52, 
54  and  55.  But  there  is  some  que.stion  as  to  whether  a  ship- 
ment of  this  long  flexible  material  is  not  a  somewhat  dif- 
ferent load  than  those  shown  in  the  above  sketches  and 
ol>jections  have  been  made  because  a  greater  weight  than 
shown  in  that  rule  is  not  permitted. 

The  present  ndes  permit  the  loading  of  a  twin  shipment 
of  long  flexible  material  to  but  one-half  the  capacity  of  the 
cars.  But  a  great  many  .shipments  of  this  60-ft.  material 
have  been  loaded  as  single  overhanging  loads  to  the  capa- 
city of  the  carr\nng  car,  or  110,000  lb.  on  a  100,000-lb. 
capacity  car,  with  a  similar  shi])ment  loaded  in  reverse  order, 
so  that  the  one  idler  car  takes  care  of  the  overhanging  ends 
of  both  loads.  When  so  loaded  it  required  but  three  cars 
to  carry  220,000  lb.,  whereas  it  would  have  required  four 
cars  and  approximately  65  per  cent  additional  labor  and 
lumber  to  have  loaded  the  shipments  as  twin  loads. 

If  such  materials  as  bridge  girders  loaded  as  single  over- 
hanging loads,  as  in  Fig.  52,  can  be  loaded  on  a  46-ft.  car 
to  a  maximum  weight  of  85,000  lb.  on  a  100,000-lb.  capa- 
city car  (.see  Rule  23),  with  no  part  of  that  weight  carried 
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on  the  idler  car,  why  would  it  not  be  feasible  to  increase 
that  weight  when  tlie  material  is  so  flexible  that  the  overhang 
rests  on  a  sliding  timber  placed  on  the  floor  of  the  idler  car, 
according  to  Rule  220?  It  is  suggested  that  the  rules  show 
a  drawing  of  a  single  overhanging  load  of  flexible  concrete 
bars  with  one  bearing  timber  on  the  floor  of  the  carrying 
car  and  a  sliding  timber  on  the  floor  of  the  idler  car,  and 
that  they  increase  the  allowable  weight  for  such  a  ship- 
ment over  that  as  shown  in  the  table  under  Rule  23. 

Twin  Loads  of  Long  Flexible  Concrete  Bars 

A  twin  shipment  of  this  material  weighing  150,000  lb.,  in 
60-ft.  lengths,  contains  approximately  460  pieces  of  the 
■  '  1'4-in.  material  and  from  6,000  to  7,000  pieces  of  the  j4-in. 
and  ;5^-in.  material.  The  flexibility  of  the  smaller  size  bars 
is  such  that  four  sliding  timbers  are  required  in  addition 
to  tlie  bearing  timbers,  and  it  is  simply  a  matter  of  building 
up  the  load  and  tying  it  together,  so  that  the  necessary  clear- 
ance may  be  maintained  between  the  floor  and  lading,  at 
the  same  time  providing  for  the  proper  functioning  of  the 
load  on  curves. 

The  bars  are  loaded  in  ''lifts"'  weighing  from  three  to 
four  tons.  The  smaller  size  bars  are  usually  tied  in  bundles, 
and  some  of  the  shippers,  in  order  to  facilitate  removal  of 
hooks  and  chains  used  in  loading  and  unloading,  place  4-in. 
by  4-in.  timbers  the  full  width  of  the  load  between  the  in- 
temiediate  tiers.  In  the  absence  of  rules  to  cover  the  load- 
ing of  this  particular  material,  the  general  rules  covering 
twin  shipments  and  the  rules  covering  the  loading  of  long 
flexible  material  are  followed. 

However,  the  flexibilit)'  of  the  smaller  size  bars  is  so  great 
that  there  is  some  question  as  to  whether  or  not  the  present 
rules  covering  the  loading  of  long  flexible  material,  such  as 
plates,  etc.,  should  be  adhered  to  in  loading  long  concrete 
bars.  The  bars  are  corrugated  or  ribbed  so  that  they  will 
adhere  to  concrete  construction  and  the  ribs  very  often  run 
at  right  angles  to  the  bars.  As  the  sliding  timbers  carry 
considerable  weight,  these  ribs  catch  on  the  sliding  irons, 
making  it  necessary  that  the  sliding  timbers,  as  well  as  the 
sliding  irons,  be  very  substantially  secured  to  prevent  their 
displacement.  Some  of  the  shippers  of  this  material  appre- 
ciate that  condition  and  bolt  the  sliding  irons  and  sliding 
timbers  to  the  car  floor,  notwithstanding  the  fact  that  the 
rule  covering  the  loading  of  twin  shipments  does  not  specify 
the  manner  in  which  the  sliding  timbers  are  to  be  secured. 

We  have  experienced  no  trouble  of  any  consequence  with 
twin  loads  of  this  material  when  the  bars  were  %  in.  or 
more  in  thickness,  but  the  smaller  size  bars  have  given  us 
considerable  trouble.  The  rules  covering  the  spacing  of 
bearing  timbers  permit  a  variation  from  .6  to  .8  of  the  total 
lengtli  oi  lading.  By  placing  the  bearing  timbers  .8  of  the 
total  length  of  lading,  and  thereby  shortening  up  the  length 
of  the  overhang,  the  use  of  sliding  timbers  to  take  care  of 
the  overhanging  ends  was  eliminated  on  the  less  flexible  or 
heavier  bars.  But  this  increases  the  swing  of  the  load  be- 
tween the  bearing  timbers  when  moving  over  curves,  and 
with  the  flexibility  of  the  material  the  load  did  not  at  all 
times  swing  back  in  line  with  the  track,  making  a  dangerous 
condition.  This  is  eliminated  by  shortening  up  the  distance 
between  the  bearmg  timbers  and  spacing  them  .6  of  total 
length  of  lading.  This  also  relieves  the  sliding  timbers 
between  the  bearing  timbers  of  some  of  the  weight  that  they 
would  otherwise  earn'. 

The  drop  end  gondola  cars  of  the  iishbelly  type  of  side 
I  and  center  sills  are  very  desirable  for  such  shiprfients,  and 
fortunately  they  are  the  most  available  cars  in  the  mill  dis- 
trict. However,  the  thickness  of  the  end  gates  on  some  of 
these  cars  is  such  that  it  is  difficult  to  maintain  the  4-in. 
clearance  between  the  lading  and  the  car  floor,  or  rather 
between  lading  and  dropped  end  gate.  After  using  twelve 
12-in.  by  12-in.  bearing  timbers  and  8-in.  by  8-in.  sliding 


timbers,  it  has  been  necessary  in  some  cases  to  place  three 
6-in.  blocks  underneath  the  timbers  in  order  to  maintain 
that  clearance,  because  of  the  deflection  of  the  bars  between 
the  sliding  timbers.  A  great  many  shipments  of  this  ma- 
terial have  been  loaded  with  the  sliding  timbers  placed  be- 
tween the  car  body  bolster  and  the  end  sill,  and  when  that 
practice  is  pemiitted  it  is  not  necessary,  in  many  cases,  to 
use  any  blocks  under  the  timbers. 

The  present  rules  do  not  permit  the  placing  of  sliding 
timbers  on  twin  shipments  between  the  car  body  bolster  and 
the  end  sill,  but  as  there  have  been  no  apparent  bad  results 
when  so  placed,  it  would  appear  that  this  should  be  per- 
mitted. It  is  suggested  tliat  the  rules  show  a  drawing  of  a 
twin  shipment  of  long  flexible  concrete  bars,  loaded  on  flat 
or  drop  end  gondola  cars,  with  the  bearing  timbers  spaced 
preferably  .6  of  tlie  total  length  of  lading  when  the  bars 
are  ^  in.  in  diameter  or  less,  and  not  more  than  .7  of  the 
total  length  of  lading  for  bars  of  a  greater  diameter.  Show 
the  sliding  timbers  placed  between  the  car  body  bolster  and 
the  end  sill  not  more  than  18  in.  from  the  center  line  of  the 
body  bolster  toward  end  siU  on  cars  of  all-steel  or  steel 
underframe  construction,  and  require  that  they  be  secured 
to  the  car  floor  by  f^-va..  bolts  with  a  cleat  underneath  tlie 
floor,  to  prevent  tlieir  displacement.  Show  sliding  timbers 
to  take  care  of  the  overhanging  ends  of  the  material  when 
the  flexibility  of  the  overhang  is  such  that  tlieir  use  is  re- 
quired, specifying  that  their  thickness  should  not  be  greater 
than  is  required  to  keep  the  lading  four  inches  clear  of  the 
floor,  securing  them  in  a  substantial  manner  by  the  use  of 
cleats  on  either  side  to  prevent  displacement.  Show  the  use 
of  4-in.  by  4-in.  timbers  the  full  width  of  the  load  between 
the  intermediate  tiers,  their  use  to  be  optional  witli  the  ship- 
pers, but  where  used  require  that  they  be  not  placed  within 
24  in.  of  the  vertical  tie  rods,  in  order  to  prevent  the  bending 
of  the  rods  by  the  outer  ends  of  the  timbers  when  the  lading 
shifts. 

It  is  understood  that  the  general  rules  covering  twin  ship- 
ments are  to  be  followed  with  the  above  exceptions. 

Special  Plates  on  Top  of  the  Sides  of  Gondola  Cars 

Rule  203  peniiits  the  loading  of  plates  on  top  of  the  sides 
of  gondola  cars  by  two  different  methods,  as  shown  in  Figs. 
45  and  45-A.  If  the  method  as  outlined  in  Fig.  45  is  fol- 
lowed and  the  plates  are  not  all  of  the  same  uniform  length, 
the  shorter  plates  shift  longitudinally  against  the  end  block- 
ing, breaking  and  displacing  it.  If  the  method  as  outlined 
in  Fig.  45-A  is  followed  that  condition  is  eliminated.  It  is 
suggested  that  the  rule  be  so  worded  that  tlie  metliod  as  out- 
lined in  Fig.  45-A  must  be  followed  when  the  plates  are  not 
;:11  of  the  same  uniform  length. 

Discussion 

C.  M.  Hitch  (B.  &  O.) :  Those  who  have  to  do  with  the 
class  of  lading  to  which  Mr.  Rogers'  paper  refers  will  ap- 
preciate it  sincerely.  In  some  cases  sheet  steel  is  being 
loaded  by  the  various  shippers  in  a  very  careless  manner. 
In  order  to  improve  these  conditions  and  to  obtain  better 
results,  we  should  have  the  mechanical  representatives  visit 
the  loading  points  with  our  agents  and  traffic  representatives, 
■i.nd  encourage  the  shipper  in  loading  such  commodities  in 
accordance  with  the  rules.     I  heartil)'  agree  with  Mr.  Rogers. 

Mr.  Rogers :  A  copy  of  those  proposed  changes  will  be 
furnished  to  the  Loading  Rules  Committee,  and  I  also  under- 
.-itand  that  the  Loading  Rules  Committee  is  going  into  the 
question  thoroughly,  because  of  the  fact  that  there  has  been 
so  much  agitation  on  account  of  the  present  rules  requiring 
what  appears  to  be  excessive  use  of  labor  and  material. 
There  is  no  distinction  between  oil  sheets  or  galvanized 
sheets  or  roof  sheets.  Almost  anyone  knows  that  it  takes 
more  bracing,  better  secured,  to  hold  a  ton  of  oil  sheets  than 
it  does  a  ton  of  galvanized  or  corrugated  rooi  sheets. 
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Mr.  Hitch:  We  have  a  great  many  claims  from  shippers 
of  sheet  steel,  and  I  do  not  believe  that  the  loading  rules 
that  are  in  effect  today  go  far  enough  to  jirotect  oil  sheet 
steel. 

T.  J.  O'Donnell  (Buffalo,  N.  Y.):  We  receive,  through 
our  gateway,  about  150  cars  of  steel  almost  even,-  day,  and 
with  all  the  care  they  exerci.=e  in  the  Pittsburgh- Youngstown 
district,  we  have  to  cut  in  about  one  out  of  ever)'  ten.  No 
matter  how  carefully  you  work  out  the  loading  rules  on 
steel  and  its  commodities,  they  will  shift,  more  or  less  in 
ordinary  handling. 

Now,  the  Pittsburgh  committee  has  done  wonderful  work 
in  the  last  ten  years.  I  think  the  chairman  is  Samuel  Lynn, 
master  car  builder  of  the  Pittsburgh  &  Lake  Erie,  and  when- 
ever you  meet  him  he  always  makes  it  a  point  to  ask  if  there 
is  anything  they  can  do  to  improve  the  loading  of  these 
commodities. 

If  they  have  cut  dowTi  the  necessit)'  for  the  double  load, 
they  have  certainly  accomplished  a  great  deal,  because  we 
are  all  looking  for  cars. 

T.  S.  Cheadle  (Richmond,  Va.) :  You  all  realize  that 
we  have  trouble  with  that  class  of  material,  and  what  a  hard 
proposition  it  is  to  understand  it,  even  with  the  valuable 
information  contained  in  that  paper.  As  a  rule,  the  majority 
of  us  present  do  not  deal  directly  with  the  shippers  in  load- 
ing these  commodities.  It  is  put  up  to  the  car  inspector,  who 
is  on  the  job,  and  you  can  appreciate  how  hard  it  is  for  him 
to  understand  this  rule.  If  anything  can  be  done  to  get  the 
shipper  to  co-operate  with  the  railroad,  it  will  mean  a  lot  to 
the  railroad  and  to  the  inspector,  because  most  of  tlie  in- 
formation that  is  gotten  by  the  inspector  is  by  observing 
the  manner  in  which  the  oliier  fellow  does  his  work. 

The  information  that  we  get  at  these  conventions  ordin- 
arily does  not  get  into  the  hands  of  the  average  inspector, 
and  most  of  us  do  not  have  time  to  go  out  and  give  out  the 
information  we  have.  If  anything  can  be  done  to  get  these 
things  in  such  shape  that  they  can  be  given  out  to  the  car 
inspector,  who  is  going  to  handle  a  good  deal  of  this  work, 
we  are  going  to  effect  a  good  deal  of  improvement. 

T.  J.  O'Donnell  (Buffalo,  N.  Y.):  Our  general  chair- 
man wanted  me  to  bring  to  your  attention  a  transcript  of 
the  minutes  of  one  of  our  recent  meetings,  which  deals  with 
the  attention  that  should  be  given  to  loading  equipment. 

[After  the  text  of  the  Consolidated  Classification  rule 
requiring  the  shipper  to  furnish  at  his  own  expense  the  ma- 
terial required  to  properly  secure  the  loading,  and  general 
rules  33  and  34  of  the  loading  rules  had  been  read,  the 
chairman  asked  approval  of  the  following  letter  from  the 
Niagara  Frontier  Car  Inspection  Association  addressed  jointly 
to  the  secretaries  of  the  Transportation,  Mechanical  and 
Freight  Claims  divisions  of  the  American  Railway  Associa- 
tion.  The  text  of  the  letter  follows. — Editor.] 

On  behalf  of  the  Niagara  Frontier  Car  Inspection  Association,  we  feel 
it  our  duty  to  call  your  attention  to  conditions  existing  at  this  frontier: 

1.  There  is  a  very  great  hardship  imposed  upon  the  receiving  line  due 
to  cars  under  load  being  received  with  old  defects,  when  such  defects  are 
of  a  character  which  should  have  been  noted  and  corrected,  or  the  car  not 
loaded,  resulting  frequently  in  transfer  having  to  be  made,  causing  not 
only  heavy  expense,  but  delay  to  equipment  and  to  the  freight. 

2.  Some  railroads,  if  not  all  of  them,  apparently  disregard  American 
Railway  Association  Loading  Rules  and  Rule  30  of  Consolidated  Classifi- 
cation No.  2,  causing  cars  to  be  delayed  for  adjustment,  because  of  no 
doorway    protection   being    furnished   at   the  loading    point. 

This  is  not  only  expensive,  but  delays  the  freight  and  equipment,  where, 
if  the  rules  were  complied  with,  the  doorway  protection  would  have  been 
furnished  by  the  shippers  and  would  have  avoided  the  delay  and  expense, 
and  also,  in  many  cases,  avoid  damage  to  freight  because  of  the  protection 
securing  the  shipment  in  transit,  preventing  the  freight  from  crowding  the 
doors  cut  and  falling  to  the  ground,  becoming  exposed  to  the  elements  and 
the  possible  chance,  especially  so  on  double  track,  of  freight  and  swinging 
doors  fouling  trains  on  adjoining  track,  thereby  endangering  life  and  prop- 
erty. 

It  is,  no  doubt,  true  that  for  the  first  100  miles,  perhaps  more,  that  the 
car  travels,  doorways  are  not  in  distress,  but  the  lading  is  undergoing  the 
process  of  creeping  and  sliding  into  the  doorway,  and  shortly,  due  to 
service  shocks  or  bumps  in  ordinary  handling,  the  doorway  is  in  distress 
and  it  is  necessary  to  stop  the  car,  placing  it  on   shop  track  for  adjustment. 


It  is  true  th.it  the  Rules  of  Interchange  provide  for  transfer  and  adjust- 
ment orders  to  be  rendered  aoainst  the  delivering  line,  and  this  is  a  costly 
operation  and  could  be  avoided  with  proper  inspection  at  the  original  point  to 
see  thai  cars  are  in  fit  condition  to  carry  the  load,  and  that  proper  doorway 
protection   is  applied. 

We  most  respectfully  request  that  your  associaticn  at  the  coming  conven- 
tion, take  under  consideration  the  advisability  of  assessing  the  originating  line 
for  the  cost  of  transfer  and  adjustments,  where  it  is  obvious  that  the 
defects  causing  the  transfer  were  present  at  the  time  the  car  was  loaded, 
and  also  tliat  originating  road  failed  to  see  th.at  proper  doorway  protection 
was   furnished  at   the  time   of  loading. 

Another  matter  that  we  should  like  to  call  attention  to  is  the  practice  of 
permitting  cars  to  be  loaded  in  excess  of  the  clearances  published  in  the 
Railway  Line  Qearancc   Guide.     To  illustrate: 

A  railroad  west  of  Chicago  recently  loaded  a  car  of  dump  cars  for  a 
point  on  the  New  York,  New  Haven  &  Hartford.  When  delivered  to  con- 
necting line  at  BulTalo  it  was  found  to  be  too  high  and  wide,  not  only  for 
the  connection  out  of  this  frontier,  but  the  final  line  as  well,  resulting  in 
crane  having  to  be  used,  also  a  second  car  to  reduce  the  load,  at  an  exjicnse 
of  about  $58. 

The  responsibility,  apparently,  is  with  the  originating  line,  who,  we  feel, 
should  he  penalized   for  non-observance  of  the  published  clear.inces. 

We  have  been  following  these  things  closely  for  some  lime  past,  and  from 
personal  observation,  know  that  a  large  sum  of  money  could  be  saved 
yearly  for  the  railroads  of  the  country  if  a  penalty  were  imposed  upon  the 
originating  carrier  for  violation  of  rules  governing  the  three  matters  referred 
to,  i.  e. : 

1.  Loading   defective  equipment. 

2.  Failure   to    furnish   proper   doorway   protection. 

3.  Failure  to  see  that  cars  are  loaded  so  that  dimensions  do  not  exceed 
the  published  clearances  of  lines  over  which  shipments  are  to  move. 

In  the  matter  of  defective  condition  of  cars  for  loading,  there  may  be  a 
number  of  reasons,  which  are:  Non-observance  of  the  inspectors'  markings; 
non-inspection  of  cars  prior  to  loading,  or  the  re-loading  of  a  defective  car 
after  load  has  been  discharged. 

It  may  be  that  you  now  have  all  of  these  matters  under  consideration, 
but  we  desire  to  assure  you  we  shall  be  glad  to  collect  and  tabulate  the 
information  for  any  period  you  may  desire,  up  to  a  year,  bearing  upon  the 
subjects  mentioned,  in  this  district. 

All  railroads,  we  believe,  are  carrying  on  strenuous  freight  claim  pre- 
vention campaigns,  and  in  this  connection  we  do  not  know  nf  anything  that 
is  more  important  than  the  different  matters  referred  to,  in  accomplishing 
such  reduftion. 

Let  us  speak  frankly.  There  is  no  use  evading  the  facts.  These  viola- 
tions are  going  on  right  along  and  can  and  should  be  reduced  to  a  minimum, 
which,  if  done,  will  not  only  save  the  large  amount  of  money  wasted— 
approximately  $75,000  per  year  at  this  frontier— but  will  increase  car  mileage 
materially,  as  well  as  avoid  delay  and  damage  to  freight,  besides  eliminat- 
ing complaints  from  shippers. 

In  the  case  of  doorway  protection  not  being  furnished,  causing  adjustment 
cf  several  hundred  cars  per  month,  if  it  is  not  the  intention  of  railroads  to 
compel  shippers  to  do  this,  as  provided  for,  then  the  originatmg  lines  should 
do  so  at  their  own  expense,  and  their  failure  to  do  so  should  compel  them 
to  pay  the  entire  expense,  including  the  per  diem  at  the  junction  point 
where  adjustment  is  made,  same  to  apply  on  cars  loaded  too  high  or  wide  for 
clearances  of  roads  over  which  routed,  and  also  on  cars  transferred  where 
known  they  were  in  defective  condition  when  loaded,  the  expense  to  be  billed 
direct  against  the  road  originating  the  load. 

Yours   respectfully  (Signed)         L.  J.   Febritor 

General  Chairman. 

Mr.  Ferritor.  our  general  chairman,  is  superintendent  of 
the  Wabash.  He  is  very  zealoys  in  his  effort  to  reduce  these 
expenses,  and  he  wanted  this  brought  here  for  discussion. 

Mr.  Rogers:  Let  us  go  home  and  clean  our  own  door- 
step first--make  our  own  agents  use  door  protection  where 
it  is  needed. 

Mr.  O'Donnell  (Buffalo,  N.  Y.):  We  are  doing  that  in 
our  district.  Our  inspectors  go  in  \vith  the  industrial  man- 
agers and  inspectors  and  see  that  they  do  it. 

Mr.  Rogers:  I  refer  to  our  own  freight  agents,  not  our 
shippers. 

Mr.  O'Donnell:    They  heartily  co-operate. 

Mr.  Cheadle:  It  seems  to  me  that  the  only  way  these  con- 
ditions can  be  overcome  is  by  applying  a  penalty.  I  venture 
to  say  a  good  many  of  us  did  not  know  what  our  agents  were 
doing  until  we  began  to  get  billed  for  that  work.  The  car 
man  has  done  all  he  could  do. 

Mr.  O'Donnell:  The  commodities  that  give  us  trouble  are 
first  of  all,  baled  hay;  next  barrel  goods;  next  bags;  then 
again,  we  have  automobile  parts,  boxed  up,  that  get  into  the 
doonvav  and  become  distressed.  Any  of  those  commodities 
should  have  three  strips  at  the  opening  on  each  side.  When 
\ou  do  not  do  that,  you  are  going  to  damage  your  lading 
and  sometimes  cause  loss  of  life  on  a  double  track  line.  The 
roads  that  take  freight  out  of  Buffalo  are  double  track;  the 
roads  bringing  it  into  Buffalo  are  single  track. 

We  have  a  rate  of  S4  for  adji-stment  of  lading,  $11  for 
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transfer,  lake  one  thousand  cars  a  month  adjusted  and  you 
have  $4,000  against  the  roads  that  bring  it  in.  Most  of  it 
is  on  eastbound  tonnage;  the  west  bound  takes  care  of  itself. 

Address  By  Charles  M.  Dillon* 

Representing   Association    of   Railway    Executives 

At  no  period  in  the  history  of  this  country  has  there  been 
so  much  misrepresentation  of  railroads  as  in'  this  last  cam- 
paign, and  it  is  leading  people,  particularly  farmers,  to 
believe  that  while  they  are  undergoing  great  hardships,  the 
railroads  are  profiting  and  piling  up  great  earnings.  The 
politicians  Ln  the  West  say  to  the  farmers,  "The  railroads, 
in  1922,  are  going  to  have  a  net  of  $900,000,000."  That 
is  a  tremendous  sum  of  money  to  mention  to  anybody  who 
is  broke,  with  his  notes  due  at  the  bank,  and  the  prices  of 
his  crops  declining.  But  these  astute  politicians  do  not  tell 
the  farmer  that  even  if  the  railroads  got  the  $900,000,000 
net,  they  would  be  $186,750,000  short  of  making  5l4  per 
cent  on  the  investment,  which  the  Interstate  Commerce  Com- 
mission says  it  will  recognize  as  a  fair  return. 

One  politician  just  elected  to  the  Senate,  in  Nebraska, 
said  in  my  hearing,  "True,  the  guarantee  to  the  railroads 
expires  March  3,  1923,  but  after  that  date  the  Interstate 
Commerce  Commission,  under  the  Transportation  Act,  fixes 
the  rate  of  guarantee  and  has  fixed  it  at  S^  per  cent." 
That  has  a  bad  effect  on  the  public  and  the  farmers  par- 
ticularly, because  they  actually  believe  that  the  government 
guarantees  a  certain  income  to  the  railroads,  and  if  the 
railroads  do  not  earn  it,  the  government  pays  it.  The  farmer 
has  nothing  guaranteed  him  and  he  does  not  like  the  idea. 

These  politicians  in  whom  the  farmer  believes,  are  going 
to  Washington  now  and  it  is  going  to  affect  every  one  of 
you  and  all  your  associates  in  the  next  three  or  four  years. 
They  are  going  there  with  a  definite  program  with  resj>ect 
to  railroads.  One  of  the  first  items  on  that  program  are  a 
number  of  amendments  to  die  Transportation  Act,  and  some 
of  them  are  even  going  to  try  to  repeal  it. 

In  1873  the  railroads  of  this  country  had  been  overde- 
veloped. They  had  been  developed  so  far  ahead  of  industry 
that  there  was  not  enough  trafiic  to  provide  a  fair  return  on 
their  investment.  As  a  result  many  railroads  went  bankrupt 
and  we  had  what  is  known  as  the  railroad  panic  of  1873. 
Millions  of  dollars  were  lost  to  investors  in  that  period,  and 
that  curse  has  been  handed  up  from  one  generation  to  another 
until  today,  supplemented  by  labor  disturbances  and  politi- 
cians, we  have  created  a  national  state  of  mind  which  con- 
cerns itself  mostly  with  cursing  anything  that  runs  on  two 
rails. 

Today  business  has  so  far  outstripped  the  railroads  that 
they  cannot  keep  up  with  it,  and  we  have  the  biggest  car 
shortage  that  has  ever  been  known. 

How  does  this  affect  business?  If  these  railroads  are  not 
to  be  permitted  more  freedom,  if  they  are  not  to  be  assured 
a  fair  net  return,  which  will  attract  investors,  investors  are 
not  going  to  put  their  money  in  the  railroads;  and  if  they 
do  not  put  their  money  in  the  railroads,  we  cannot  extend 
them,  we  cannot  buy  new  equipment  and  we  caimot  improve 
present  facilities. 

How  can  we  help  the  situation?  By  doing  everything  we 
can  to  discourage  further  increases  in  the  regulation  of  rail- 
roads, either  by  the  states  or  by  the  federal  government. 
You  can  have  a  very  great  influence,  working  among  your 
friends  and  among  the  politicians,  in  discouraging  any  fur- 
ther regulation.  There  are  99  bodies  regulating  the  railroads 
,  in  this  country.  In  Congress  there  is  always  somebody  who 
has  an  idea  about  the  railroads  and  you  may  be  sure  that 
in  the  state  legislatures  there  are  two  or  three  or  four  or 
maybe  two  dozen  who  have  some  new  ideas  about  controlling 

*To  the  convention  of  the  Chief  Interchange  Car  Inspectors  and  Car 
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the  railroads.  It  is  now  almost  impossible  to  do  anything 
without  permission  from  somebody.  The  public  is  amply 
protected,  and  so  are  the  employees,  so  that  no  harm  could 
come  to  either,  if  we  had  a  less  restrictive  form  of  regulation. 
There  has  lately  appeared  to  be  among  employees  an  in- 
creasingly friendly  interest  in  the  railroads,  and  some  of 
them  have  been  sending  to  our  office  for  pamphlets.  Now, 
we  could  not  get  away  with  falsehoods  about  the  railroads 
if  we  tried  to,  because  the  facts  are  matters  of  public  record, 
and  we  could  immediately  be  called  to  account.  So  you  may 
feel  safe  in  sending  for  any  information  about  the  railroads 
you  need. 

Scheduling  Cars  Through  Repair 
Shops* 

By  E.  H.  Hall 

Supt.  Shops,  Pere  Marquette 

SCHEDULING  means  two  things  to  those  who  are  re- 
sponsible for  shop  operation.  The  first  is  output  and 
the  other  is  efficiency.  These  are  attained  by  catching  shop 
delays  when  they  happen  and  not  at  the  time  you  are  ex- 
jiecting  the  car  to  leave  the  shop. 

An  important  factor  in  scheduling  equipment  out  of  repair 
shops  is  first  to  establish  a  master  schedule,  and  when  a 
car  arrives  at  the  shop,  to  schedule  or  route  that  particular 
unit  through  the  shop  so  that  you  know  on  the  day  it  comes 
in  what  day  it  is  goinc'to  leave  there.  The  master  schedule 
insures  that  you  haven't  all  of  your  men  on  the  one  car  at 
one  time. 

Having  the  master  schedule,  the  first  thing  to  be  done  is 
to  make  a  thorough  inspection  of  the  car  on  the  receiving 
track  and  determine  what  class  of  repairs  it  is  to  receive  so 
that  eveiybody  in  all  the  shops  will  know  just  when  they 
are  going  to  start  on  that  car  and  when  they  are  going  to 
get  off  ot  it. 

This  tends  to  create  rivalr\-  between  different  departments. 

One  department  is  often  the  cause  of  another  department 
not  being  able  tc  get  its  work  out.  Now,  with  a  schedule, 
ever^■body  in  each  department  knows  that  he  has  to  be  off 
that  car  at  a  certain  time  because  another  gang  from  another 
department  is  due  at  that  time.  If  the  carpenter  work  and 
the  finishing  and  trimming  is  not  completed,  the  painters 
will  be  held  up.  The  schedule  uncovers  the  delay  when  it 
happens. 

Each  night  you  can  go  through  the  shop  and  make  a 
summarj-  of  delays,  and  you  can  go  out  and  investigate  them 
right  then.  You  can  probably  make  up  the  time  lost  where 
one  department  blocks  the  other,  and  it  is  to  each  depart- 
ment foreman's  interest  to  keep  out  of  the  way  of  the  other 
fellow 

You  cannot  make  the  form  of  the  schedule  board  uniform 
for  all  shops.  Each  shop  should  prepare  it  in  accordance 
with  their  classification  of  repairs  and  with  their  master 
schedules. 

If  any  of  you  have  gone  through  the  Angus  shops  of  the 
Canadian  Pacific  at  Montreal,  Que.,  you  would  readily 
realize  what  the  schedule  means,  because  I  believe  that  shop 
has  accomplished  more  through  scheduling  equipment  than 
any  other  sliop  in  this  country.  In  my  opinion,  shop  schedu- 
ling is  far  superior  plan  to  the  piecework  schedule,  because 
you  have  each  fellow  timed  in  a  way  that  is  not  a  dollar 
and  cents  proposition  to  him.  You  are  figuring  on  output 
and  you  can  revise  the  master  schedules  and  pinch  the 
time  in  one  department  if  you  think  they  are  being  allowed 
too  much  time,  and  are  crowding  another  department.  The 
result  is  that  you  will  increase  your  output  and  the  work 
will  be  more  uniform,  because  each  department  is  trying  to 
keep  out  of  the  way  of  the  other  fellow. 

*Paper  presented  at  the  convention  of  the  Chief  Car  Inspectors  and  Car 
Foremen,  Chicago,  November,   1922. 


Motion  Work  Bushing  Press 

A  QUICK-ACTING  press  for  applying  and  removing 
**■  motion  work  bushings  is  illustrated  in  Fig.  1,  the  gen- 
eral arrangement  of  the  press,  piping  and  driving  pulley 
being  shown  in  Fig.  2.    This  hydraulic  press  is  driven  by  a 


Fig.   1 — Quick-Action   35-Ton    Bushing   Press   in   Operation 

belt  through  tight  and  loose  pulleys.  It  has  the  advantages 
of  being  compact  and  quick  acting  and  gives  pressures  up  to 
35  tons.  When  located  in  the  machine  shop  convenient  to 
the  motion  work  job,  a  large  amount  of  time  and  effort, 
formerly  spent  trucking  motion  work  to  the  driving  box 
press,  will  be  saved,  besides  relieving  the  congestion  at  the 
larger  press. 

Referring  to  Fig.  2,  the  construction  of  the  motion  work 
bushing  press  will  be  obvious.  The  operating  cylinder  is 
supported  between  two  substantial  plates,  rigidly  distanced 
by  four  3-in.  round  bars  and  nuts.  The  ram  is  operated  by 
hydraulic  pressure  from  the  double  eccentric  plunger  pump, 


a  pressure  gage  and  safety  valve  being  provided  as  shown. 
The  line  of  hydraulic  pressure  is  indicated  in  Fig.  2,  together 
with  the  position  of  the  operating  valve,  supply,  overflow 
and  discharge  pipes.  The  ram  is  returned,  or  raised,  after 
each  stroke  by  means  of  pneumatic  pressure  in  the  small 
cylinder  at  the  top.  This  cylinder  is  made  of  4-in.  e.xtra 
heavy  pipe  bored  to  a  smooth  surface  internally  and  iitted 
with  an  air-tight  piston.  A  suitable  three-way  valve  controls 
the  supply  of  air  through  a  jz-l-in.  pipe  to  this  cylinder. 

After  a  motion  work  bushing  has  been  pressed  out  or  in, 
as  the  case  may  be,  the  belt  is  thrown  to  the  loose  pulley, 
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stopping  the  pump.  The  main  operating  valve  is  opened 
wide,  releasing  pressure  on  the  top  of  the  ram  and  allowing 
free  passage  of  the  water  to  the  discharge  pipe,  as  pneumatic 
pressure  in  the  small  upper  cylinder  lifts  the  small  piston, 
connecting  rods  and  main  ram.  The  upward  movement  of 
the  ram  is  rapid  but  it  can  be  stopped  at  any  point  in  its 
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stroke,  being  immediately  available  for  further  use  at  what- 
ever elevation  it  is  stopped. 

Fig.  1  shows  this  hydraulic  press  applying  a  bushing  to 
the  foot  of  a  lap  and  lead  lever  used  in  a  Walschaert  valve 
gear.  The  location  of  the  press  close  to  the  wall  and  the 
small  amount  of  space  taken  is  plainly  shown  in  the  illus- 
tration. Presses  of  this  type  are  a  material  factor  in  speeding 
up  the  repair  of  locomotive  motion  work,  besides  leaving  the 
heavier  presses  free  for  other  work. 


Hammers  for  Testing  Stay  Bolts 

By  C.   W.   Carter,  Jr. 

Olean,    N.   Y. 

CEVERAL  kinds  of  hammers  are  used  for  testing  staybolts, 
but  the  hammers  shown  in  the  accompanying  sketch  have 
been  adopted  as  standard  by  one  of  the  largest  railroads  in 
the  United  States.  There  are  two  different  hammers,  the  1-lb. 
and  tlie  1  J4-Ib.  The  IJ^-lb.  hammer  is  used  to  detect  broken 
or  cracked  flexible  staybolts  or  bolts  in  the  crown  sheet.  The 
1-lb.  hammer  is  used  to  detect  cracked  or  broken  bolts  of 
the  solid  t3^e  located  in  the  door  and  side  sheets.  The 
handle  used  in  the  hammer,  as  shown  by  the  sketch,  has  a 
very  thin  cross  section  located  about  three  inches  from  the 
head.  These  hammers  give  satisfactory  results,  but  different 
methods  should  be  used  in  order  to  detect  the  defective  bolts 
in  different  types  of  boilers. 

As  a  matter  of  fact,  the  hammer  is  not  the  only  require- 
ment in  order  to  obtain  good  results,  for  a  great  deal  depends 
upon  the  person  doing  the  inspecting.  If  one  is  not  adapted 
to  the  position  of  boiler  inspector,  it  is  useless  for  him  to  tr}' 
to  become  an  expert  as  such. 

In  my  opinion,  in  going  over  a  boiler  on  a  staybolt  test, 
the  inspector  cannot  get  all  the  broken  and  cracked  bolts.  I 
have  witnessed  inspectors  undergoing  examination  who  were 
classed  as  good,  but  the  results  they  obtained  varied,  some 
locating  only  one  defective  bolt  while  others  located  as  many 
as  12  or  14.  Some  bolts  which  they  marked  as  broken  or 
cracked  were  of  the  flexible  type  and  were  merely  unseated. 

In  our  larger  type  of  boilers,  we  apply  a  100-lb.  cold  water 


test  as  soon  as  it  enters  the  shop  for  repairs.  In  this  manner 
we  are  able  to  get  ver\'  good  results  in  locating  defective 
bolts,  especially  in  the  crown  sheet. 

Testing  Flexible  Btilts 

To  test  flexible  bolts,  we  remove  all  caps  and  strike  the 
head  of  the  bolt  two  or  three  good  smart  blows  so  as  to  finish 
the  break  if  possible;  then  we  take  a  round  nose  tool  and 
strike  the  head  first  on  one  side  then  on  the  other,  twisting  it 
so  that  in  case  it  is  fractured  it  will  break  loose.  I  have 
seen  several  tell-tale  holes  leaking  on  hydrostatic  tests,  but 
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Details    of    Staybolt    Testing    Hammers 

have  very  seldom  seen  an  inspector  locate  them  while  testing 
the  bolts  from  the  firebox  side  of  the  boiler. 

In  striking  a  staybolt,  if  the  hammer  gives  a  quick  re- 
bound, the  bolt  is  all  right,  but  if  it  does  not  rebound  and 
apparently  sticks  to  the  bolt  it  is  cracked  or  broken.  One 
must  not  depend  altogether  on  the  rebound,  but  upon  the 
sense  of  hearing  as  well;  a  fractured  bolt  gives  off  a  dead 
sound  and  is  ver}-  often  easily  detected  by  one  standing  close 
to  the  inspector  at  the  time. 

The  federal  government  requires  that  staybolts  tested  with 
water  in  the  boiler  must  have  at  least  SO  pounds  pressure, 
otherwise  the  water  must  be  drained  and  the  test  made,  in 
which  case  the  vibration  of  the  sheet  will  indicate  any 
unsoundness;  the  latter  test  is  preferable. 
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Fig.  1— Every  Job  and   Every  Man  on  the  Roster  of  the  Morris  and   Essex  Division  of  the  D.,  L.  &  W.  Is  Shown  on  this  Despatch   Board 


Locomotive  1134  Crossing  the  Turntable  at  Hoboken  to  take  D,  L.  &  W.  Train  No.  5  to  Buffalo. 


Despatch  Board  Gives  Effective  Control  of 
Locomotives  and  Crews 


SIMPLICITY  and  effective  control   of  locomotives   and 
crews  are  secured  at  the  Hoboken  enginehouse  of  the 
Delaware.  Lackawanna  &   Western   by  means  of  the 
despatch    board    illustrated.     This   despatch   board    was   de- 
signed by  T.  F.  Barton,  master  mechanic,  and  put  in  oper- 
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Fig.    2 — Close-up    of    Corner    of    Despatch    Board    Showing    Regular 
Passenger    Runs    and    Extra    Board 

ation  about  three  years  ago.  When  first  installed,  it  was 
looked  on  with  considerable  skepticism  and  disfavor,  but  the 
fact  that  it  is  still  in  use  after  three  years'  trial  proves  its 
value  for  the  purpose  intended. 

This  board  is  of  great  assistance  in  handling  the  work 
of  the  despatcher's  office  at  Hoboken  for  three  reasons.    It 


enables  the  despatcher  to  give  information  promptly  and 
accurately;  it  gives  him  a  check  on  his  work;  and  it  saves 
answering  numberless  questions  which  the  crews  can  answer 
for  themselves  by  simply  looking  at  the  board. 

Every  job  and  every  man  on  the  roster  of  the  Morris  & 
Essex  division  of  the  Lackawanna  is  shown  on  the  board  in 
Fig.  1  (see  opposite  page).  These  jobs  are  handled  out  of 
Hoboken  terminal  and  11  outside  points  where  locomotives 
tie  up  and  lay  over.  A  log  book  is  kept  for  a  permanent 
record  of  messages  received  and  moves  made,  but,  by  means 
of  this  despatch  board,  the  despatcher  has  constantly  in  front 
of  him  the  number  of  the  locomotive  to  be  used  on  each  job, 
the  time  the  job  is  called,  the  crew,  and  the  present  status  of 
all  crews,  whether  they  are  working,  on  the  e.xtra  board,  or 
laying  off.  The  despatcher  can  'therefore  give  any  desired 
information  promptly  without  the  trouble  and  possibility  of 
error  involved   in  leafing  through   a  voluminous  log  book. 

The  fact  that  all  jobs  and  crews  on  the  division  are  listed 
in  a  prominent  place  before  the  despatcher's  eyes  decreases 
the  possibility  of  oversight  in  calling  crews,  or  providing 
locomotives  as  needed.  The  location  of  the  despatch  board 
on  the  back  wall  of  the  despatcher's  office  where  it  can  be 
readily  seen  through  several  windows  from  the  engineman's 
room  enables  the  crews  also  to  examine  the  board  and  know 
who  is  assigned  to  each  job.  This  saves  the  despatcher  from 
answering  many  questions,  and  the  men  can  exercise  their 
seniority  rights  in  the  selection  of  desirable  runs. 

Description  of  Board 

The  despatch  board  is  made  of  wood,  about  seven  feet 
square,  with  headings  painted  at  the  top  as  indicated  in  Fig. 
1.  The  names,  train  numbers,  dates,  etc.,  are  printed  on 
white  cards  which  can  be  inserted  and  changed  about  in 
grooved  card  panels  as  desired.  These  card  panels  are  re- 
movable, being  held  only  by  friction  between  the  ends  and 
the  narrow  vertical  strips.  Heading  panels,  such  as  "Harrison 
Drills,"  "Secaucus  Tunnel  Runs,"  etc.,  are  twice  as  wide  as 
card  panels  and  are  also  removable  for  purposes  of  adjust- 
ment. If  the  number  of  Harrison  switching  jobs,  for  example, 
increases  beyond  the  space  allotted  on  the  board,  the  heading 
"Harrison  Drills"  can  be  moved  up  one  or  more  spaces,  thus 
making  room  for  additional  cards.    Compartments  are  pro- 
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vided  at  the  bottom  of  the  boiird  containing  extra  cards, 
including  those  of  epginenien  and  firemen  who  may  have 
more  than  one  run  in  24  hours. 

It  .will  be  noted  that  the  despatcli  board  is  divided  into 
six  main  vertical  columns,  the  first  two  at  the  left  being 
devoted  to  passenger  runs,  the  third  column  to  the  "'Extra 
Board"  at  the  top  and  the  "Laying  Off  Board"'  at  the  bottom, 
and  the  next  three  columns  to  extra  freight,  drill  and  rousta- 
bout jobs.  Under  the  heading  '"Special  Service,"  shown 
rather  indistinctly  at  the  bottom  of  the  fifth  column,  are 
included  the  locomotives  and  crews  assigned  to  extra  jobs 
such  as  second  sections,  inspection  trips,  etc. 

The  two  columns  of  regular  passenger  runs  (shown  in 
Fig.  2)  indicate  in  each  case  the  train  number,  time,  locomo- 
tive number,  enginemen  and  firemen,  respectively.  The 
"'Extra  Board"  contains  the  name  of  each  extra  engineman 
and  fireman  together  with  tlie  date  and  time  of  his  last  run. 
This  affords  a  valuable  check  against  calling  him  again  in- 
side of  eight  hours.  The  "Extra  Board"  also  establishes  the 
order  in  which  men  are  to  be  called  to  substitute  on  regular 
jobs  and  thereby  helps  the  despatcher.  Another  feature  of 
importance  is  that  a  small  red  slip  is  inserted  in  front  of 
the  name  of  every  man  on  the  "Extra  Board,"  and  this  slip 
is  transferred  with  the  name  when  the  man  is  assigned  to  a 
job.  In  this  way  every  extra  man,  whether  on  duty  or  not, 
can  be  instantly  located  on  the  board. 

The  "Laying  Off  Board"  shows  the  name  of  each  engine- 
man  and  fireman  who  for  any  reason  is  off  duty,  and  the  date 
when  leave  of  absence  was  granted.  By  showing  the  dates 
opposite  each  name,  the  despatcher  is  enabled  to  note  and 
look  up  those  who  have  Iseen  out  unduly  long  without  a  satis- 
factory excuse: 

Board  Helps  Locate  "Missing  Men" 

As  previously  explained  ever}'  man  on  the  roster  of  the 
Morris  &  Essex  division  is  shown  on  this  despatch  board. 
If  he  is  not  on  tlie  regular  or  "Laying  Off  Board"  he  must 
show  on  the  "Extra  Board."  If  not  on  the  "Extra  Board," 
the  despatcher  knows  at  a  glance  that  he  is  missing  and  can 
endeavor  to  locate  him.  This  is  a  very  important  feature, 
giving  the  despatcher  a  check  on  the  men.  Sometimes  a  job 
at  one  of  the  outlying  points  will  be  taken  off  the  board  and 
the  despatcher  not  notified  for  24  hours  or  possibly  longer. 
If  it  were  not  for  the  board  the  crew  might  fail  to  report, 
laying  off  two  or  three  extra  days,  possibly  when  most 
needed. 

Holidays  are  usually  busy  times  for  the  railroad  and  as  is 
natural,  many  of  the  crews  want  permission  to  lay  off.  If 
they  cannot  get  it,  they  use  ever)'  possible  subterfuge  within 
their  power.  Sometimes  they  go  on  the  "Laying  Off  Board" 
two  or  three  days  before  a  holiday  in  order  to  make  sure  that 
they  get  the  day  off.  The  despatcher  has  a  check  on  this  by 
means  of  the  date,  and  then  the  fact  that  a  man  is  known 
to  be  on  the  "Laying  Off  Board"  has  a  tendency  to  prevent 
his  staying  off  longer  than  necessary,  especially  if  other  men 
are  trying  to  get  permission  to  be  off  and  cannot. 

The  operation  of  this  despatch  board  may  be  made  per- 
haps more  clear  by  an  illustration.  If  an  engineman  on  a 
regular  run  is  sick  or  has  permission  to  be  off  duty,  his  card 
is  simply  taken  from  its  regular  place,  leaving  a  vacancy, 
and  put  on  the  "Laying  Off  Board."  The  vacancy  is  a 
reminder  to  the  despatcher  that  another  engineer  must  be 
called  two  hours  before  the  job  starts  to  work.  The  des- 
patcher then  takes  the  card  of  the  leading  engineman  from 
the  "Extra  Board"  and  puts  it  in  the  vacant  place,  calling 
the  extra  man  two  hours  before  the  time  the  job  is  scheduled. 
The  chances  of  oversight  are  thereby  greatly  reduced.  When 
a  regular  man  comes  back  he  goes  to  work  on  his  regular 
job  and  his  card  displaces  that  of  the  extra  man  who  was 
taking  his  place.  This  extra  man's  card  then  goes  back  on 
the  extra  board  with  the  date  and  time  indicated,  the  man 


being  available  for  call  eight  hours  from  that  time.  If  an 
extra  man  lays  off,  when  he  returns  to  service  his  card  is  put 
on  the  "Extra  Board"  again. 

This  despatch  board  is  extremely  flexible,  comprehensive 
and  readily  understood.  It  is  an  invaluable  aid  to  the  Ho- 
boken  despatcher  in  controlling  locomotives  and  crews  on 
the  Morris  &  Essex  division  of  the  Lackawanna. 


Boiler  Check  Valve   Seat    Reamer 

By  E.  A.  Miller 

/^\\  ING  to  excessive  wear  in  service,  boiler  check  valve 
^^^seats  frequently  require  a  great  deal  of  grinding.  If 
the  worn  places  on  the  valve  seats  are  removed  entirely  by 
grinding  with  powdered  emery  or  some  other  abrasive  the 
operation  takes  a  long  time,  and  experience  has  shown  that 
it  is  best  to  true  up  the  seat  with  some  form  of  reamer,  the 
final  grinding  operation  then  being  only  a  short  one. 

A  special  reamer  with  two  guide  caps  designed  for  this 
purpose  is  shown  in  the  illustration,  the  reamer  R  being  a 
taper  drive  fit  on  spindle  5  which  is  a  sliding  fit  in  sleeve  M. 
The  lower  end  of  the  spindle  serves  as  a  pilot  pin  and  the 
upper  end  is  squared,  providing  a  means  of  turning.  Guide 
cap  G  is  provided  for  application  in  the  body  of  the  valve, 
serving  as  a  guide  for  sleeve  M  and  spindle  S.  It  vidll  be 
noted  that  spindle  M  is  threaded  externally  for  longitudinal 
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adjustment  in  guide  cap  G,  being  turned  by  means  of  the 
hexagon  head  at  the  top. 

In  operation,  this  device  is  inserted  in  the  boiler  check 
valve  with  the  end  of  the  spindle  and  the  guide  cap  accu- 
rately positioning  the  reamer.  Sleeve  M  is  then  turned  down 
until  the  reamer  bears  with  a  slight  pressure  against  the 
valve  seat.  Turning  the  spindle  5  with  a  wrench  will  then 
true  the  valve  seat,  sleeve  M  being  tightened  from  time  to 
time  until  all  worn  spots  on  the  valve  seat  are  removed. 

Two  kinds  and  several  different  sizes  of  guide  caps  are 
required,  the  cap  illustrated  at  A  being  used  for  small  check 
valves  and  threaded  into  the  valve  body.  For  larger  valves 
the  guide  cap  shown  at  B  is  used,  having  no  thread  and 
being  kept  in  place  in  the  valve  by  means  of  an  outside  plate. 

For  3-in.  valves  and  larger  the  type  of  reamer  illustrated, 
,t;iving  a  ball  seat,  is  used.  Smaller  valves  require  an  addi- 
tional guide  bushing  as  showm  at  C  and  have  a  45 -degree 
bevel.    In  certain  cases  the  valve  seat  is  flat. 


Determination  of  Boiler  Operating  Factors 

Part     1 

Two-Part   Article   Showing   Methods   of   Checking   Boiler-Room 
Efficiency — Test   Results  Given 

By  D.  C.  Hess 
Stoker  Engineer,  Westinghcuse  Electric  &  Manufacturing  Co.,  Philadelphia,  Pa. 


RH('HXTL\'  ihtre  has  betn  a  radical  change  in  the 
method  of  operating  boiler  plants  equipped  with 
underfeed  stokers.  There  were  times  when  it  ap- 
peared to  be  common  practice  to  drive  all  the  boiler  units 
in  service  at  their  maximum  rating  without  regard  for  oper- 
ating economy  or  maintenance  costs.  There  are  times  in 
the  average  boiler  plant  when  the  sudden  demand  for  steam 
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Fig.    1      Performance   Curves  of   a   Six-Retort   Westinghcuse   Under- 
feed   Stoker   and   558   Hp.    Boiler 

reuuires  that  the  Ixjiler  be  operated  at  high  ratings  over  the 
l)eak  load  periods.  However,  continued  operation  at  high 
ratings  for  long  periods  has  generally  been  recognized  as 
not  good  engineering  practice  because  of  consequent  low 
operating  efficiencv.  lack  of  economy,  and  increased  expense 
of  maintenance. 

Combustion  Rates  and  Efficiencies 

1  here  is  a  certain  combustion  rate  at  which  the  stoker 
and  iwiler  operate  at  their  highest  efficiency.  This  can  be 
'letermined  by  running  a  series  of  short  tests  at  varying 
rates  of  combus;ion,  and,  thereafter,  an  effort  should  be 
made  to  run  as  near  this  point  as  possible.  However, 
usually  this  cannot  be  done  because  in  case  of  a  new  plant 
the  designing  engineers  have  to  consider  various  elements 
>uch  as  first  cost,  labor,  etc.  In  the  case  of  old  installa- 
tions, it  will  often  be  found  that  the  load  demand  upon  the 
.station  has  outgrown  the  station,  with  resultant  high  over- 
loads. In  this  discussion  it  should  be  considered  tliat  the 
plant  will  operate  at  the  highest  efficiency  point,  for  if  the 
plant  operates  at  any  other  point,  the  same  discussion  holds 
good,  but  in  a  lesser  degree. 

Fig.  1  shows  the  result  of  a  series  of.  tests  using  Illinois 
coal  in  a  six-retort  Westinghcuse  underfeed  stoker  and  a 
.SS8-hp.  boiler.  The  grate  area  was  105.66  sq.  ft.  A  rating 
of  328  per  cent  was  obtained.  The  unit  operated  most 
efficiently   at   160   per   cent   of   normal   twiler   rating,   when 


i)Uinaig   appro.xiinately  .^,.)00   lb.   of   coal  per   hour,   .^50  lb. 
|>er  retort,  or  ,n.2  lb.  per  sq.  ft.  of  grate  surface. 

Fig.  2  shows  the  results  of  a  series  of  tests  run  with  Pitts- 
l.>urgh  district  coal.  Each  650-h|).  boiler  had  a  grate  area 
of  123.27  sq.  ft.,  which  was  sup[)lied  with  fuel  by  a  seven- 
retort  Westinghcuse  underfeed  stoker.  The  best  efficiency 
was  obtained  at  185  per  cent  of  nonnal  lx>iler  rating.  It  is 
also  interesting  to  note  the  similarity  between  the  combined 
efficiency  and  CO.,  curves  of  this  test.  There  was  a  gradual 
rise  in  the  flue  gas  temperature  a.-  the  boiler  rating  was 
increased. 

Operating  Deductions 

The  result.-  brought  out  b}  these  tests  show  the  essential 
conditions  which  are  necess;ir)'  to  maintain  the  best  opera- 
tion of  the  .stoker  equipment.  The  point  of  highest  com- 
bined efficiency  for  the  first  installation  is  160  pier  cent  of 
rating,  while  with  the  second  equipment  the  best  efficiency 
was  obtained  between  170  and   185  per  cent  of  the  rating. 

The  operating  force  in  this  jilant  has  found  that  it  can 
force  this  equipment  to  328  per  cent  of  rating  if  necessary. 
The  condition  of  the   furnace  after  a  high   rating  test  will 
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Fig.    2 — Performance    Curves    of    a    Seven-Retort    Underfeed    Stoker 
Firing   a   650   Hp.    Boiler.     Average    B.  t.  u.   of   Coal   As   Fired     12,358 

determine  the  eflect.s  uf  the  high  temperature  on  the  furnace 
\valls  and  stoker  parts. 

The  t)-pe  of  stoker  and  fan  driving  equipment  should  be 
determined  by  the  heat  balance  of  the  entire  plant.  If  addi- 
tional exhaust  steam  is  re(|uired  for  feed  water,  engine-  or 
iurbine-drive  will  be  preferable  from  an  economy  stand- 
j>oint.  On  the  other  hand,  if  plenty  of  exhaust  steam  is 
available,  it  might  lie  preferable  to  use  motor  drive. 

Prevention  of  Clinker  Formation 

Clinker  trouble  is  u.sually  not  so  pronounced  in  most 
underfeed  stoker  installations  until  high  ratings  are  reached, 
and  high  furnace  temi)eratures  are  lacing  maintained.  If 
the  coal  beinsr  used  contains  a  low  fusing  ash,  it  is  evident 
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that  clinker  trouble  will  be  encountered.  Clinker  in  the 
fuel  bed  is  hard  to  avoid,  and  in  cases  where  they  do  not 
move  to  the  rear  with  the  movement  of  the  fuel  bed,  a  hook 
or  slice  bar  has  to  be  used.  Recent  changes  in  the  design 
of  boiler  bridge  walls  tend  to  decrease  furnace  temperature 
and  with  it  to  some  extent  the  formation  of  clinkers.  This 
is  accomplished  by  sloping  the  front  surface  of  the  bridge 
wall  backward  so  that  the  rays  of  heat  impinged  upon  it 
reflect  directly  into  the  boiler  tubes  and  not  back  into  the 
fuel  bed.  Also,  the  latest  engineering  practice  is  to  expose 
all  tube  surface  possible  to  the  fire,  thereby  decreasing  the 
furnace  temperature. 

In  some  plants  side  wall  and  bridge  wall  clinker  troubles 
are  avoided  by  the  use  of  steam  jets.  On  the  other  hand, 
many  plants  are  using  side  wall  tuyeres  (Fig.  3)  in  con- 
nection with  underfeed  stokers.  These  side  wall  tuyeres  are 
cast  iron  air  boxes  which  extend  above  the  side  retorts  and 
down  along  the  side  walls.  They  are  rectangular  in  shape 
and  fit  closely  together,  but  allow  room  for  expansion  and 
contraction.  A  large  cored  central  space  feeds  air  to  the 
holes  in  the  surface.  The  air  issues  at  right  angles  to 
the  wall  or  tuyere  face.  At  plants  where  these  side  wall 
tuyeres  are  in  use  the  side  wall  clinker  trouble  has  been 
entirely  eliminated,  also  the  life  of  the  boiler  walls  has  been 
considerably  increased.  While  the  maintenance  of  the 
tuyeres  is  low,  due  to  air  cooling  the  metal,  stokers  equipped 
with  these  tuveres  burn  high-ash  western  coals  and  low-ash 
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Fig.   3 — Double    Dump    Moving    Grate   17   Tuyere    Underfeed    Stoker 
with   Side  Wall   Tuyeres 

eastern  coals  equally  well.  Several  furnaces  have  been  in 
operation  over  three  years  with  very  satisfactory  results.  The 
air  admitted  through  these  side  wall  tuyeres  has  little  or  no 
effect  on  the  CO2  as  the  air  is  admitted  below  the  surface 
of  the  fuel  bed  and  serves  as  an  aid  to  complete  combustion. 

Instruments  Aid  Efficient  Operation 

Central  station  engineers  are  fully  aware  of  the  necessity 
for  supplementing  an  expensive  boiler  plant  with  a  few  re- 
liable instruments  that  are  absolutely  necessary  for  efficient 
and  successful  stoker  operation.  This  does  not  mean  that 
an  elaborate  set  of  instruments  is  necessary,  but  every  boiler 
plant  unit  should  be  equipped  with  draft  gages  for  measur- 
ing the  pressure  of  the  air  in  the  windbox,  in  the  combustion 
chamber  and  in  the  last  pass  or  in  front  of  the  stack  damper. 
A  recording  or  indicating  COj  apparatus  is  also  desirable 
for  close  combustion  regulation. 

Steam  flow  meters  are  extremely  valuable  boiler  appli- 
ances. The  use  of  such  equipment  gives  a  good  check  on 
Ihe  combined  efficiency  of  the  boiler  and  stoker. 

The  ability  of  the  coal  to  ignite  and  bum  readily  in  the 
grates  is  quickly  determined  by  such  actual  operating  tests. 
Moreover,  such  tests  have  repeatedly  proved  that  very  good 
results  can  be  obtained  from  cheap  coal.  The  proper  ratio 
between  the  rate  of  coal  feed  and  approximate  air  pressure 
for  various  grades  of  coal  will  t>e  quite  evident  after  a  series 
of  such  tests,  at  different  ratings. 

Pyrometers  are  valuable  for  determining  the  flue  gas  tem- 


perature. A  high  stack  temperature  means  that  a  relatively 
small  amount  of  heat  is  being  absorbed  by  the  tubes.  This 
is  caused  in  most  cases  by  defective  baffling  and  dirty  tube 
surfaces.  Also  a  balanced  draft  in  the  combustion  chamber 
decreases  the  infiltration  nf  air  through  the  setting,  and  thus 
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Fig.  A — A  24  Hr.  CO2  Chart  Taken  at  a  Western  Pennsylvania  Steel 
Plant.      Average   Value   of   CO2,   12.5   Per   Cent 

is  conducive  to  higher  efficiency.  Power  plant  engineers 
have  taken  time  to  study  the  theoretical  side  of  combustion 
from  its  economy  standpoint  and  have  saved  thousands  of 
dollars  each  year  in  the  fuel  alone.  They  understand  just 
what  a  two  or  three  per  cent  increase  in  COj  means,  also 
the  greater  evaporation  per  pound  of  coal  by  keeping  the 


Fig.  5. — A  24  Hr.  CO;  Chart  Taken  at  a  Western  Pennsylvania  Steel 
Plant.     Average   Value   of   CO™  on   the   Same    Unit,   14.5   Per   Cent 

flue  gas  temperature  at  its  lowest  possible  pwint.    The  result 
in  dollars  and  cents  has  been  mast  gratifying. 

Fig.  4  shows  a  CO^,  record  for  24  hours'  operation,  the 
average  value  being  about  12.5  per  cent.  Fig.  5  shows  a 
chart  with  an  average  CO,  content  of  14.5  per  cent  on  the 
same  unit.  These  COj  charts  were  made  at  a  western  Penn- 
sylvania steel  plant.  They  certainly  tell  the  story  to  the 
management  as  to  which  is  the  best  fireman  and  which  unit 
is  getting  the  best  results.    Note  the  CO,  drop  at  each  fuel 
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bed  cleaning  period,  which  is  caused  by  excess  air  being 
admitted  through  the  side  doors  and  dump  grate  openings. 
This  emphasizes  the  advantage  of  the  mechanical  steam 
dump  which  aids  the  operator  in  cleaning  the  tires  quickly. 
Dampers  are  provided  on  the  dump  grates  of  the  stokers 
under  consideration,  to  prevent  an  excess  of  air  from  being 
admitted  up  through  the  dump  grates  at  cleaning  periods. 
These  dampers  are  opened  to  burn  excess  fuel  on  the  dump 


grates,  thereb)  increasing  the  combustion  rate  and  reducing 
the  carbon  content  in  the  refuse.  In  comparing  the  two  COj 
charts  it  will  lx^  noted  that  there  is  a  two  per  cent  difference 
between  the  average  of  Figs.  4  and  5.  This  is  approximately 
a  two  per  cent  fuel  loss  in  the  operation  of  the  stoker  from 
which  Fig.  4  was  taken.  This  fact  emphasizes  the  impor- 
tance of  the  boiler  test  for  setting  the  operating  pace. 
(To  be  continued) 


Shop  Improvements  Under  Way  at  Richmond  Hill 

Important    Improvements    at   Long   Island   Locomotive    Shops    Well 
Under  Way — Some   New   Machines   Already   Working 


PRACTICALLY  all  of  the  work  involved  in  the  repair 
and  maintenance  of  Long  Island  locomotives  is  done 
at  the  general  repair  shops  located  at  Richmond  Hill, 
Long  Island.     These  shops  were  operated  for  years  with  only 
minor  improvements  and  in  an  endeavor  to  bring  the  shops 
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Fig.  1 — Shaping   a    Reverse   Lever  Quadrant     New   Steel    Lockers   in 
Background 

up  to  date  so  that  locomotive  repairs  can  be  carried  on  more 
effectively,  the  railroad  has  instituted  an  extensive  improve- 
ment program  under  the  direction  of  G.  C.  Bishop,  super- 
intendent of  motive  power. 

This  improvement  program  involves  among  other  things 
the  provision  of  additional  crane  facilities,  with  a  150-ton 
crane  for  handling  lfx:omotives.  Considerable  new  machinery 
has  been  purchased,  including  a  special  car  wheel  boring 
machine  and  a  double-acting  wheel  press.  This  machinery 
and  the  entire  wheel  job  will  be  taken  out  of  the  main  shop 
and  segregated  in  an  adjoining  building,  thus  relieving  the 
congestion  in  the  main  shop  to  a  considerable  extent  and 
greatly  facilitating  the  trucking  of  material  back  and  forth 
through  the  shop.  Even,'  effort  will  be  made  to  provide  good 
working  conditions  and  a  step  in  this  direction  has  been 
taken  by  the  installation  of  new  steel  lockers  in  which  the 
men  can  hang  their  clothing  and  personal  effects.  These 
lockers  are  distributed  at  convenient  points  throughout  the 
shop,  a  series  of  12  lockers  being  shown  in  the  background 
of  Fig.  1.  These  steel  lockers  replace  old  wooden  lockers 
and  boxes  and,  in  addition  to  being  considered  very  desirable 
bv  the  men,  greatly  reduce  the  fire  hazard.    A  master  key 


is  provided  for  the  foremen,  who,  thereby,  have  access  to 
the  lockers  for  purposes  of  inspection  or  in  case  keys  become 
lost.  The  possession  of  the  master  keys  avoids  the  necessity 
of  breaking  into  the  lockers  and  in  addition  facilitates  the 
periodical  inspection  of  all  lockers.  Experience  has  .shown 
that  such  inspections  are  necessary  since  the  shopmen  will 
otherwise  succumb  to  their  well-known  w-eakness  of  accumu- 
lating large  numbers  of  tools  (many  of  which  they  can  never 
u.-^e)   in  their  private  bo.xes  or  lockers. 

New   Machines   Already   Installed 

Some  of  tlie  new  machines  recently  purchased  have  already 
lieen  set  up   in  the  machine  shop  and  are  producing  good 


Fig.  2— The    Vertical   Turret   Lathe— A    Production   Tool 

work.  One  of  the  most  productive  of  these  machines  is  the 
vertical  turret  lathe  illustrated  in  Fig.  2.  This  type  of  ma- 
chine is  of  great  value  in  railroad  shops  owing  to  the  variety 
of  locomotive  parts  which  can  be  rapidly  machined  on  it. 
The  provision  of  the  turret  boring  head  in  combination  with 
the  side  head  effects  an  important  increase  in  the  number 
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of  operations  which  cau  be  performed  at  one  setting  of  the 
work.  Spyeed  and  feed  changes  are  quickly  made  and  the 
convenient  location  of  operating  levers  permits  a  big  output 
to  be  secured  from  the  machine. 

The  vertical  turret  lathe  is  used  as  in  other  shops  for  mis- 
cellaneous boring,  turning  and  cutting-off  operations  on  pis- 
ton rings,  piston  heads,  valve  rings,  valve  chamber  bushings, 
eccentric  cams,  eccentric  strap  liners,  etc.  The  speeds  and 
feeds  used  in  making  the  piston  rings  illustrated  in  Fig.  ? 
may  be  of  interest.  These  rings  are  20]^  in.  in  outside 
diameter,  being  13/16  in.  wide  and  ^  in.  thick.  There 
are  16  rings  in  a  packing  pot  and  it  takes  about  4J^  hr.  to 
set  up  the  pot  and  machine  the  full  set  of  rings.  The  inside 
and  outside  diameters  are  machined  at  the  same  time,  using 
the  boring  and  side  heads  with  a  feed  of  .0.^7  in.  per  revolu- 
tion. The  speed  of  the  packing  pot  is  13  r.  p.  m.  The  in- 
side and  outside  diameters  are  then  finished  using  the  sami.' 
feed  but  speeding  up  the  packing  pot  to  18  r.  p.  m.  The 
packing  rings  are  cut  off  four  at  a  time  by  means  of  the 
multiple  cutter  illustrated,  using  a  feed  of  .004  in.  per 
revolution  and  a  speed  of  9.3  r.  p.  ra.  Piston  heads  foi 
the  20-in.  cylinders  are  machined  in  about  lJ/1  hr.  Piston 
bull  rings  are  bored,  turned  and  faced  in  3  hr.  Piston 
spiders  are  bored  and  faced  in  1  J/2  hr. 

One  of  the  new  machines  which  has  proved  adaptable  to 
a  wide  variety  of  work  is  the  IS-in.  heavy  duty  slotter  illus- 
trated in  Figs.  3  and  4.  This  machine  is  driven  by  a  two- 
speed  countershaft  providing  eight  speeds  from  8  to  48 
strokes  per  m'nute.     The   available  feed  variation   is   from 
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Fig.   3 — New   Slotter   Proves  an    Efficient  and    Versatile    Machine 

0  to  S^  in.  per  stroke,  .\fter  increased  power  and  rigidity, 
llie  most  important  advantage  of  this  new  machine  over  the 
old  slotter  used  at  Richmond  Hill  is  largely  due  to  the  single 
pulley  drive  with  gear  box  enabling  the  speed  changes  to 
be  made  quickly.  The  clutch  and  brake  are  both  on  the 
same  pulley  at  the  rear  of  the  machine,  operation  of  the 
shifter  in  one  direction  applying  the  clutch  and  in  the  other 
direction  the  brake.  B}-  this  arrangement  the  slotter  can  be 
stopped  with  the  tool  bar  in  any  desired  position.  The  gear- 
shifting  mechanism  is  provided  with  an  interlocking  device 
which   prevents  any   possibility  of   shifting   the   gears   until 


the  slotter  is  stopped.  This  makes  the  machine  practically 
fool  proof  and  prevents  the  possibility  of  stripping  gears. 

An  important  feature  of  this  slotter  is  the  arrangement  of 
the  tool  bar  with  a  home-made  device  for  relieving  pressure 
on  the  cutting  tool  on  the  return  stroke.  The  cutting  tool, 
best  shown  in  Fig.  4,  is  held  in  a  pivoted  block  arranged 
with  a  spring  so  that  on  the  down  stroke  the  block  is  held 
rigidly  against  the  bar,  but  on  the  up  stroke  the  block  pivots, 
allowing  the  cutting  tool  to  swing  back  and  drag  lightly  on 
the  work.  In  this  way  the  cutting  tool  is  relieved  of  heavy 
pressure  on  the  return  stroke,  thereby  greatly  increasing  the 
cutter  life. 

Slotting  steel  driving  boxes  for  the  crown  brass  and  cellar 


Fig. 


ClOoC-up  of  Slotter   Ready  to   IVaclTine  Crown   Brass 


tits  is  one  operation  efficiently  performed  on  this  machine. 
The  work  is  accurately  and  rapidly  done  and,  on  the  12-in. 
driving  box  shown  in  the  illustration,  takes  approximately 
IjA  hr.  A  roughing  and  a  finishing  cut,  using  3/32  in. 
feed  in  each  case,  are  taken.  For  roughing,  about  22  strokes 
per  minute  are  made  and  for  finishing,  the  slotter  is  speeded 
up  to  28  strokes  per  minute.  Keyways  in  driving  wheels 
are  slotted  in  30  min.  and  in  eccentric  cams  in  about  20  min. 
respectively.  The  journal  brass  fits  in  cast-iron  truck  boxes 
are  slotted  in  IJ^  hr.,  including  the  time  of  set-up,  using 
a  feed  of  3/32  in.  and  37  strokes  per  minute.  These  truck 
boxes  are  used  on  the  electrical  equipment  on  the  Long 
Island. 

.\nother  job  which  is  peculiarly  a  slotter  job  is  the  machin- 
irg  of  underhung  steel  spring  stirrups.  These  stirrups  are 
I'r.st  planed  on  two  sides  but  owing  to  their  proportions,  it 
would  not  l>e  difficult  to  finish  them  on  the  planer.  Each 
li.rup  has  to  be  machined  where  it  fits  up  into  the  driving 
box  and  also  where  the  spring  has  its  bearing,  as  shown  by 
the  dotted  lines  in  Fig.  5.  As  in  all  slotting  jobs  the  time 
Inquired  will  depend  to  a  considerable  extent  on  how  much 
material  must  be  removed.  On  the  average,  it  takes  two 
liours  to  rough  and  finish  a  spring  stirrup  using  a  3/3 2-in. 
feed  and  22  strokes  per  minute  for  the  roughing  cut.  The 
same  feed  and  28  strokes  per  minute  are  used  for  the  finish- 
ing cut.  This  machine  is  also  used  for  general  slotting 
operations  as  they  come  up  in  the  shops. 

Conveniently-Operated   Hydraulic   Press 

The  hydraulic  press  illustrated  in  Fig.  6  has  been  put 
in  operation  recently  at  Richmond  Hill  and  may  be  accu- 
rately described  as  a  labor-saving  tool.  It  provides  pres- 
sures up  to  60   tons  with   a   ram  stroke  of  30  in.   for  the 
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■  application  of  driving  Ijox  crown  brasses  and  rod  bushings. 
When  the  press  is  not  busy  on  this  work,  it  is  sometimes 
used  for  applying  motion  work  bushings.  The  press  applies 
crown  brasses  or  rod  bushings  quickly  by  simply  moving  tho 
lever  shown  in  the  operator's  hand  in  Fig.  6.  The  gage 
above  the  operator's  head  registers  the  pressure,  wiiich  must 
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e.xpunditure  of  a  great  ;unount  of  energy.  Should  a  large 
number  of  driving  lioxes  accumulate  the  provision  of  a  helper 
to  line  up  the  bo.xes  on  the  platform  will  materially  speed 
up  the  operation. 

The  turret  lathe  illustrated  in  Fig.  7  is  shown  not  because 
it  is  strictly  .speaking  a  new  machine  but  because  of  the 
unusually  large  work  being  done  on  it.  The  cast-iron  tank- 
well,  shown  in  the  illustration,  is  14  in.  in  outside  diiuneter 
and  v.hile  primarily  not  a  turret  lathe  job,  this  illustrates 
the  capacity  of  the  machine  to  handle  large  work  in 
emergency. 

Plain  Milling  Machine  a  Valuable  Shop  Tool 

.\nother  of  the  mcKlern  machines  installed  at  Richmond 
Hill  which  is  giving  satisfactory  performance  is  a  large  No.  5 
plain  knee-type  milling  machine.  This  machine  is  u.sed 
with  suitable  milling  cutters  for  machining  motor  car  axle 
bearing  brasses  in  gangs  of  three  at  a  time,  removing  J4  in. 
of  metal  with  a  tai>le  feed  of  .50  in.  per  min.  and  a  spindle 
.speed  of  95  r.  p.  m.  .'\n  unusual  feature  of  this  job  was 
the  discovery  that  cutters  made  of  billet  steel,  case  hardened, 
stood  up  better  than  high-speed  steel  cutter?  and  showed  a 


-Dotted    Lines    Indicate   Slotting   Operations    on    Steel    Spring 
Stirrup 


l>e  held  within  certain  definite  limits.  By  means  of  a  quick 
return  stroke  there  is  practically  no  lost  time  in  getting  read\ 
for  the  application  of  the  next  driving  box  crown  brass  or 
rod  bushing. 

A  convenient  feature  of  this  machine  is  the  pneumatic 
auxiliary  hoist  shown  at  the  left,  arranged  on  a  swinging  arm 
along  which  it  can  move  by  means  of  the  double  roller  car- 


Fig.  6     A   Reliable,  Easily-Operated   Press   Is   Essential  for  Applying 
Crown    Brasses 

riage  indicated.  A  rear  view  of  the  press  is  shown  in  order 
to  make  clear  the  arrangement  of  the  cast-iron  platform  P 
arranged  at  the  same  height  as  the  bed  of  the  press.  The 
driving  box  can  be  easily  hoisted  to  this  platform,  slid  along 
to  the  press  and  the  brass  applied  by  one  man  without  the 


Fig. 


7      Heavy    Duty    Turret    Lathe    with    Chucking    Equipment 
Machining   Tankwell   Casting 


greater  resistance  to  heating  due  to  sand  in  the  castings.  It 
was  not  always  possible  to  get  good  quality  brass  castings 
and  after  several  experiments,  case  hardened  cutters  made 
of  billet  steel  at  the  local  shop  were  found  to  give  the  best 
service. 

Both  main  and  side  rods  are  milled  on  this  machine  to 
advantage,  the  main  rods  being  machined  at  the  front  end 
for  the  brass  fit.  It  takes  about  ly^  hr.,  including  the  time 
of  set-up,  to  mill  the  front  end  brass  fit,  the  fit  of  the  steel 
kev  block  taking  i)ractically  as  much  longer  owing  to  the 
fact  that  an  end  mill  must  lie  used  to  machine  for  the 
-houlder.  The  fork  ends  of  side  rods  are  also  machined 
on  this  miller  in  about  Ya  hr.  A  spiral  milling  cutter  sup- 
ported at  the  outboard  end  is  used,  the  cutter  running  at  24 
r.  p.  m.  and  the  feed  being  5  in.  per  min.  One  roughing 
cut  is  taken  through  the  center  of  the  fork  end  leaving  about 
1/32  in.  to  be  removed  in  the  finish  opjeration  on  either  side. 
Contrasting  this  operation  with  machining  the  side  rod 
fork  end  on  a  slotter  will  be  of  interest.  In  the  first  place, 
several  2-in.  holes,  probably  not  less  than  four,  would  have 
to  be  drilled,  taking  in  the  neighborhood  of  three  hours. 
Four  hours  would  then  be  required  to  finish  tlie  fork  end 
by  slotting,  the  total  time  by  this  method  being  7  hr.,  or  a 
considerable  increase  over  the  time  required  to  do_  the  job 
on  the  milling  machine.  In  addition  to  this  work  piston  rod 
kevwavs,  driving  axle  keyways,  and  many  other  small  mill- 
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ing  operations  are  performed  to  advantage  on  the  plain  knee- 
type  miller. 

Further  details  of  the  improvements  at  Richmond  Hill 
will  be  described  in  the  Railway  Mechanical  Engineer  as 
soon  as  the  work  has  been  completed. 


Control  Valve  and  Distributing 
Valve  Cylinder  Grinder 

By  J.   D.   Flinner 

Supervsior    of  Air   Brakes,    Monongahela,    Brownsville,   Pa. 

"VY/HEN  the  cylinders  of  P.  C.  air  brake  control  valves  or 
E  T.  distributing  valves  become  worn  and  out  of  true, 
it  is  usually  necessarv'  to  send  them  away  to  the  factorj'  for 
the  application  of  new  bushings,  or  the  old  cylinders  must 
be  trued  on  an  internal  grinding  machine.  This  will  enable 
new  piston  rings  to  be  fitted  accurately  so  that  the  valve 


Ring  A  is  made  to  expand  by  longitudinal  movement  on 
taper  part  B,  which  revolves  with  arbor  D  through  the  action 
uf  pin  E.  Revolution  of  the  knurled  handle  F  to  the  right 
with  the  arbor  /)  stationary,  obviously  expands  ring  A.  The 
arbor  is  guided  by  part  G  provided  with  a  suitable  bushing 
and  arranged  with  threads  on  either  end,  to  suit  the  respec- 
tive chucking  threads  of  the  valve.  Revolution  of  arbor  D 
and  cxpnndmg  ring  A  with  the  abrasive  cloth  are  secured 
by  means  of  handle  L  pro%nded  with  a  squared  taper  hole 
for  application  to  the  end  of  arbor  D.  A  one-half  inch  nut 
holds  this  handle  in  place.  Part  iv  is  a  protection  for  the 
grinder  when  not  in  use  and  is  also  used  when  applying  new 
Aloxite  cloth  to  ring  A. 

The  00  Aloxite  cloth,  which  forms  the  abrasive  in  this 
case,  comes  in  rolls  IJ/2  in.  wide  and  50  yd.  long  and  is  not 
expensive.  It  is  easily  applied,  using  any  good  glue  as  fol- 
lows: First  cut  a  piece  of  Aloxite  cloth  that  will  go  around 
ring  A,  coat  it  with  glue,  put  it  around  the  ring,  insert  the 
grinder  head  in  part  A'  and  expand  the  head.  Allow  the 
head  and  Aloxite  clotli  to  remain  in  part  K  until  the  glue 


/iew   and    Details   of   a   Simple,    Effective    Device   for  T 
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ruing    Worn    Control   Valve   Cylinder 


will  Stand  the  test  on  a  standard  test  rack.  It  costs  money 
and  takes  time  to  ship  valves  away  for  the  application  of 
new  bushings,  and  in  many  shops  internal  grinding  ma- 
chines are  not  available  for  truing  the  worn  cylinders.  An- 
other way  of  overcoming  the  difficulty  is  by  means  of  the 
tool,  illustrated,  which  can  be  operated  by  hand  and  used  to 
regrind  and  true  worn  control  valve  cylinders.  (A  similar 
tool  could  be  readily  devised  for  E.  T.  distributing  valves 
or  triple  valves.)  This  tool  is  designed  to  true  the  cylinders 
of  equalizing  portions,  one  tool  servdng  for  both  the  equaliz- 
ing and  release  cylinders,  since  they  are  both  of  the  same 
diameter. 

In  general,  the  tool  consists  of  an  expanding  ring  A,  on 
the  outer  surface  of  which  is  glued  a  piece  of  00  Aloxite 
cloth  which  contains  the  abrasive  and  performs  the  grinding. 


has  become  well  set;  then  with  a  sharp  knife  trim  off  the 
edges  extending  over  rings  A,  and  the  grinder  is  ready  for 
use 

In  operation  this  grinder  should  not  be  inserted  in  the 
control  valve  cylinder  until  all  oil  or  grease  has  been  care- 
fully removed.'  Then  insert  part  G  and  apply  the  grinder 
in  the  cylinder  with  arbor  D  through  the  guide  bushing. 
Holding 'handle  L  still,  the  knurled  handle  F  is  turned  until 
ring  A  expands  and  fills  the  cylinder.  Revolution  of  handle 
L  wall  then  perform  the  function  of  a  grinding  wheel  and 
take  a  light  cut  from  the  cylinder. 

Inasmuch  as  the  outer  surface  of  expanding  ring  A  is  an 
accurate  cylinder,  the  tendency  is  to  remove  high  spots  in 
the  control  valve  cylinder  and  true  it.  The  ring  A  should 
not  be  expanded  so  that  it  turns  with  great  difficult)'.    Better 
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results  are  obtained  when  the  grinder  turns  easily,  taking 
light  cuts.  The  grinder  should  be  pushed  forward  and  back 
the  full  length  of  the  cylinder  while  turning,  thus  giving  a 
lapping  effect  whicli  tends  to  keep  the  cylinder  true  as  well 
as  the  grinder.  A  short  time  only  is  necessary  to  true  cylin- 
ders widi  this  device  and  as  many  as  40  have  been  ground 
with  one  piece  of  Aloxite  cloth  before  renewal.  It  is  highly 
essential  that  the  cylinders  be  free  from  oil  and  grease. 


Conveniently  Located  Lye  Vat 

IT  is  quite  common  to  find  railroad  shop  cleaning  tanks  or 
*  lye  vats  located  in  a  small  outbuilding  at  some  distance 
from  tlie  main  shop.  In  such  a  case  the  additional  labor  in- 
volved in  trucking  locomotive  parts  to  and  from  the  lye  vat 
is  considerable,  to  say  nothing  of  the  time  lost  in  getting 


Fig.    1 — Locomotive    Parts    Are    Quickly    Cleaned    in    this    Lye    Vat 
Located  In  the  Erecting   Shop  Next  to  the  Stripping   Pit 

these  parts  to  the  departments  where  they  are  to  be  repaired. 
In  addition,  the  building  is  frequently  unheated,  and  the 
resulting  formation  of  steam  in  cold  weather  not  only  delays 
the  cleaning  operations,  but  creates  an  undesirable  hazard. 
To  overcome  these  difficulties,  a  rectangular  sheet  iron  lye 
vat  has  been  placed  next  to  the  stripping  pit  in  the  transverse 
erecting  shop  of  the  Pittsburgh  &  Lake  Erie  at  McKees  Rocks, 
Pa.  It  was  originally  intended  to  place. this  lye  vat  in  a 
vacant  pit,  but  subsequently  a  special  pit  was  dug  between 


adjacent  tracks  and  the  lye  vat  inserted  in  one  end  as  shown 
in  Fig.  L  Construction  details,  given  in  the  drawing  (Fig. 
2),  are  published  by  courtesy  of  Karl  Berg,  shop  superin- 
tendent at  McKees  Rocks,  who  states  that  the  lye  vat  has 
been  a  material  help  in  speeding  up  cleaning  operations. 

This  lye  vat  is  large  enough  to  take  practically  any  loco- 
motive part,  with  the  exception  of  the  driving  wheels,  and, 
being  adjacent  to  the  pit  on  which  locomotives  are  stripped, 
brake  rigging,  spring  rigging,  binders,  driving  boxes,  shoes 
and  wedges,  motion  work,  etc.,  can  be  quickly  cleaned  with- 
out undue  trucking.  Relatively  small  parts  are  placed  in 
square  baskets,  one  of  which  is  shown  in  the  lower  right 
corner  of  Fig.  1.  This  basket  is  3  ft.  by  3  ft.  by  4  ft.  in 
size,  being  built  of  scrap  boiler  plates  riveted  to  an  angle 
iron  frame  work  and  having  alternate  square  sections  of  the 
sides  burned  out  as  indicated,  so  that  water  can  flow  (juickly 
in  and  out.  This  basket  is  arranged  with  a  hinged  bottom 
which  may  be  tripped.  Substantial  ears  on  the  sides  enable 
it  to  be  hoisted  by  a  crane  and  suitable  chains. 

As  the  baskets  are  filled  with  locomotive  parts  needing 
cleaning,  they  are  lowered  in  the  lye  vat  and  allowed  to  re- 
main half  an  hour  or  whatever  time  may  be  necessary,  de- 
pending on  the  amount  of  grease  to  be  removed.  At  the  end 
of  that  time  the  hinged  safety  covers  on  the  lye  vat  are  swung 
back  and  the  baskets  hoisted  out,  being  moved  one  at  a  time 
to  the  other  end  of  the  pit  where  the  parts  are  thoroughly 
rinsed  off  and  cleaned  with  water  from  a  hose.  A  close 
examination  of  Fig.  1  will  show  the  guard  rails  which  pre- 
vent any  one  from  accidentally  slipping  and  falling  into  the 
pit  while  performing  this  washing  operation.  The  baskets 
are  then  hoisted  out  of  the  pit  and  the  hinged  bottoms 
tripped,  allowing  the  parts  to  fall  out  on  the  floor  where 
they  are  inspected,  sorted  and  trucked  to  the  proper  shop 
departments. 

Owing  to  the  temperature  of  the  parts,  they  dry  quickly 
after  being  washed  off"  and,  as  a  result,  clean,  dry  locomo- 
tive parts  are  sent  to  the  various  departments.  This  greatly 
increases  the  output  and  contentment  of  the  men,  as  will  be 
readily  realized  by  anyone  who  has  ever  attempted  to  handle 
or  repair  locomotive  parts  only  partially  cleaned  of  dirt  and 
grease. 

Referring  to  Fig.  2,  a  plan  and  two  elevations  of  the  lye 
vat  are  shown,  together  with  important  details.  The  tank 
is  practically  20  ft.  long  by  4  ft.  wide  by  S  ft.  deep.  It  is 
built  of  }i-in.  boiler  plate,  angles,  channels  and  Z-bars.  It 
is  supported  on  either  side  by  plates  under  the  pit  rails  and. 
on  the  bottom  by  ten  cross  piers.  The  tank  is  grouted  in 
place  on  these  piers.  A  set  of  lyi-in.  heater  coils  is  pro- 
vided in  each  side  of  the  tank,  being  amply  protected  by 
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SECTION  XX 


Fig.  2— Details  of  Inexpensive   but  Effective   Lye  Vat  for  Cleaning  Locomotive  Parts  at  the  McKees  Rocks  Shops  of  the  P.  &.  L.  E. 
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suitable  guards.  (It  will  be  noted  that  the  heater  pipes  are 
inclined  so  that  no  pocket  is  formed  and  the  condensation 
drains  out  readily.)  Globe  valves  control  both  the  steam 
and  the  drip.  A  l>4-in.  water-filling  pipe  is  connected  to 
the  tank  as  indicated,  also  a  brass  plug  in  the  bottom  near 
the  left  end  for  cleaning  purposes.  From  the  detailed  sketch 
it  will  be  noted  that  the  cleaning  plug  can  be  removed  by 
means  of  an  eye  bolt,  even  though  the  tank  be  full  of  water. 
A  feature  of  this  lye  vat  is  the  provision  of  an  agitator 
pipe  near  the  bottom  of  each  side,  drilled  with  3/32-in.  holes, 
so  arranged  that  steam  jets  play  on  the  bottom  of  the  tank 
as  shown  in  cross-section  X-X  (Fig.  2).  This  is  an  impor- 
tant feature,  as  it  keeps  the  water  in  circulation,  retards  the 
formation  of  sludge  on  the  bottom  and  hastens  the  cleaning 
of  the  parts.  It  will  be  noted  that  the  steam  inlet  pipe  to  each 
agitator  pipe  is  carried  above  the  water  level,  this  arrange- 
ment being  necessary  to  prevent  water  from  the  tanks  entering 
the  3/32-in.  holes  and  backing  up  into  the  heater  coil.  Valve 
4  controls  the  admission  of  steam  to  the  agitator  pipe. 

Several  interesting  points  developed  when  this  lye  vat  was 
put  in  operation,  one  of  them  being  that  the  parts  to  be 
cleaned  must  not  be  allowed  to  rest  directly  on  the  bottom. 
A  false  bottom  was,  therefore,  constructed  in  four  sections 
and  made  of  channel  irons  placed  crosswise,  with  longitudinal 
flattened  boiler  tubes  riveted  to  *hem.    By  this  arrangement 
the  lye  vat  can  be  operated  until  the  sludge  m  the  bottom 
reaches  the  level  of  the  boiler  tubes.    The  tank  is  then  emp- 
tied of  water  by  means  of  the  washout  plug;  the  false  bot- 
tom is  lifted  out,  a  section  at  a  time;  and  the  tank  is  cleaned 
in  the  ordinary  manner  by  shoveling  out  the  sludge,      ihe 
false  bottom  is  cleaned  and  reapplied,  the  tank  then  being 
filled  with  clean  water  and  a  new  charge  of  alkali  Put  in- 
The  temperature  of  the  water  in  this  lye  vat  can  be  readily 
maintained  at  the  proper  point  by  careful  manipulation  of 
the  two  inlet,  two  drip  and  two  agitator  pipe  valves.     W  ith 
the  drip  valves  closed,  it  is  obvious  that  most  of  the  steam 
admitted  to  the  heating  coils  passes  through  to  the  agitator 
pipe<?    and  this  is  usuallv  sufficient  to  keep  the  water  at  the 
required  temperature.     Should  it  not  be  quite  enough,  the 
temperature  can  be  raised  by  opening  both  steam  inlet  and 
drip  valves  a  slightlv  greater  amount.     In  general,  it  is  de- 
sirable to  keep  the  temperature  of  the  water  just  below  the 
boiling  point  so  as  not  to  waste  steam,  and  yet  get  the  maxi- 
mum cleaning  effect. 

Forged  Motion  Work  Bushings 

ONE  of  the  interesting  jobs  done  in  the  Michigan  Central 
blacksmith  shop  at  Jackson,  Mich.,  is  shown  in  the 
illustrations  and  consists  of  making  motion  work  bushings 
from  solid  round  bar  stock  in  a  forging  machine.  Each  bush- 
incT  is  made  in  one  heat  and  with  two  or  sometimes  three 
strWs  of  the  forging  machine  ram.  The  plungers  and  dies 
are  of  simple  design  and  different  sizes  provide  for  all  bush- 
ings commonly  used  in  locomotive  valve  gear  parts 

A  pile  of  finished  bushings  3^  in.  in  diameter  by  4%  in 
loner  with  an  inside  diameter  of  2^  in.  is  shown  in  Fig.  1. 
Fig  2  is  a  close-up  view  of  the  dies  for  these  bushings  set 
up  in  a  5-in.  forging  machine.  The  stock  in  this  case  con- 
sists of  2j4-in.  solid  round  bars,  several  bars  being  heated 
at  the  same  time  in  a  furnace  adjacent  to  the  forging  machine. 
When  one  of  these  bars  has  reached  a  white  heat  for  about 
six  or  eight  inches  on  the  end,  it  is  inserted  m  recess  .1/  ot 
the  die  The  left  half  of  the  die  block  (not  shown  m  the 
illustration)  then  moves  to  the  right,  grips  the  stock  and 
the  operation  of  plunger  A  compresses  tlie  end  of  the  2/2-in_ 
bar  into  a  cylinder  4j4  in.  long  with  an  outside  diameter  ot 
35%  in  Before  this  cylinder  has  time  to  cool  it  is  placed  in- 
the  proper  position  in  recess  N,  when  2 /.-in.  plunger  B 
presses  the  center  out  of  the  bushing  leaving  the  center  on 
the  end  of  the  original  2>4-in.  bar. 


It  will  be  noticed  that  this  method  is  extremely  economical, 
there  being  no  waste  of  metal  save  for  a  few  inches  on  the 
end  of  the  2j4-in.  bar.  Bushings  of  the  size  shown  can  be 
made  at  the  rate  of  about  25  an  hour  so  that  the  labor  cost 
is  also  small.  Regarding  the  quality  of  the  bushings,  the 
result  secured  is  entirely  satisfactory.    While  it  is  probable 


Fig.    1  — Bushings    Forged    from    2i2-ln.    Solid    Round    Bar    Stock 

that  in  tensile  strength  these  bushings  may  not  equal  those 
machined  from  well-made  tubing  of  good  qualit>',  it  should 
be  remembered  that  practically  all  of  these  bushings  are 
pressed  into  various  parts  of  the  locomotive  motion  work  or 
valve  gear  and  are  therefore  subject  to  no  bursting  stress. 
Another  important  advantage  results  frnm  the  fact  that  it 


Fig.  2— Dies  Adjusted   in   Forging   IVIachine   Ready   for   Operation 

is  not  always  possible  to  get  tubing  of  tlie  right  size  just 
when  needed,  and  by  making  these  bushings  in  the  local 
blacksmith  shop,  the  right  size  is  always  available  or  can 
be  made  up  on  short  notice.  The  shop  work  is  never  held  up 
waiting  for  motion  work  bushings.  In  addition,  forging 
motion  work  bushings  makes  a  good  fill-in  job  for  the  forg- 
ing machine  which  may  not  always  be  busy  on  heavy  work. 
The  forging  machine  represents  a  considerable  investment 
and  the  manufacture  of  motion  work  bushings  provides  an- 
other job  to  assist  in  keeping  the  forging  machine  working 
to  capacit}-.  .    . 


Automatic   Surface  Grinding   Machine 


THE  No.  16-A  automata  surface  grinder,  recently 
brought  out  by  the  Blanchard  Machine  Co.,  Cambridge, 
Mass.,  bears  the  same  relation  to  former  types  of  sur- 
face grinders  that  tlie  automatic  screw  machine  bears  to  the 
engine  lathe.  The  machine  is  not  simply  one  with  automatic 
features;    it    is    entirely    automatic    in    its    operation.       Tlu- 


Blanchard   No.   16-A  Automatic  Surface  Grinding   Machine 

machine  automatically  grinds  work  to  size,  measures  the 
work,  controls  the  adjustment  of  the  wheelhead,  unloads, 
and  demagnetizes  the  work — all  without  the  operator's  atten- 
tion.    The  operator's  duty  is  simply  to  stand  at  the  loading 


station  and  lay  tlie  work  cunliiuiousl)  cii  the  revolving  chuck. 

It  will  help  in  understamling  the  operation  of  the  machine 
to  follow  for  one  grinding  operation  the  course  of  a  piece 
through  the  <nachine.  At  the  loading  positicm,  where  the 
piece  is  first  laid  on  the  rotating  magnetic  chuck,  there  is  no 
magnetism  and  the  piece  starts  around  with  the  chuck,  held 
in  place  by  its  own  weight.  Just  before  the  piece  reaches  the 
water-guards  it  is  held  magnetically  and,  passing  through 
an  opening  in  the  guards,  is  carried  under  the  wheel,  which 
has  been  accurately  adjusted  to  height  by  the  preceding 
pieces. 

In  passing  under  the  wheel  the  piece  is  ground  to  size  and 
it  then  passes  out  through  the  water-guards  and  under  the 
wheel  control  caliper  which  automatically  sets  the  wheel 
head  to  compensate  for  any  wheel-wear  which  has  just  oc- 
curred. After  the  piece  has  passed  the  caliper  the  chuck 
l)ecomes  non-magnetic  and  the  piece  leaves  tlie  chuck,  passes 
through  a  demagnetizer  and  thence  down  a  chute  to  the  hold- 
ing receptacles.  After  the  piece  is  removed,  the  chuck  sur- 
face is  washed  with  water,  and  then  cleaned,  so  that  it 
reaches  the  loading  position,  clean  and  dry. 

The  rotating  magnetic  chuck  is  of  one-piece  steel  con- 
struction and  like  other  Blanchard  magnetic  chucks,  is  de- 
signed to  be  absolutely  waterproof.  As  mentioned  above,  the 
chuck  is  only  magnetic  under  the  wheel  and  caliper;  this  is 
accomplished  simply  and  without  the  use  of  sliding  or  moving 
contacts  of  any  kind.  The  wheel  control  caliper  is  also  of 
simple,  sturdy  construction  so  as  not  to  get  out  of  order  or 
give  trouble.  The  demagnetizer  is  connected  to  the  motor 
circuit,  starts  and  stops  with  the  motors,  and  is  of  simple 
constniction. 

All  controls  are  conveniently  placed  within  easy  reach  of 
die  operator.  All  im{)ortant  bearings  and  gears  are  lubri- 
cated by  oil  bath.s.  Water-guards  prevent  splash  and  spray 
of  coolant.  The  base  forms  a  tank  for  180  gallons  of  coolant 
and  also  acts  as  a  settling  [jan  from  which  the  chips  may 
be  removed  with  the  machine  in  oijeration.  In  the  large 
railroad  shops  where  many  small  parts  requiring  a  ground 
finish  can  be  made  at  one  time  this  machine  should  prove  a 
valuable  time-  and  labor-saver. 


Stafford   Roller  Bearings  for  Pedestal  Trucks 


EARLY  in  January,  1923,  the  trucks  of  Michigan  Central 
baggage  car  No.  1142  were  equipped  with  Stafford 
roller  bearings  to  replace  standard  S-in.  by  9-in. 
M.  C.  B.  axles.  These  bearings  are  similar  in  design  to 
those  which  have  been  in  service  on  one  set  of  Michigan 
Central  freight  car  trucks  since  December,  1920.  A  number 
of  detailed  "improvements,  however,  have  been  incorporated 


in  the  recent  design  of  the  bearings  which  differ  considerably 
from  those  incorporated  in  the  original  design  briefly  de- 
scribed in  the  Railway  Age,  daily  edition,  of  June  16,  1922, 
page  1460. 

As  originally  designed  the  journal  box  consisted  of  three 
parts :  the  housing,  a  front  cover  and  a  back  cover.  To  main- 
tain a  dust  proof  joint  around  the  axle  the  inside  \ertical 
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face  of  the  back  cover  was  provided  with  two  circular  grooves 
into  which  fitted  corresponding  projections  on  an  oil-  and 
dust-proof  ring,  which  in  effect  formed  an  extension  of  the 
inside  end  of  the  journal  bushing.    This  cover  was  bolted  to 


Sectional   View  of  Stafford    Roller  Bearing   and   Journal    Box 


tlie  housing  and  in  order  to  remove  the  housing  and  bearing 
it  was  necessar)'  to  get  at  the  nuts  on  the  housing  studs  in 
the  limited  space  between  the  back  cover  and  the  wheel.    In 


in  which  no  important  change  has  been  made,  the  housing 
is  in  one  piece  and  the  entire  housing,  with  all  contained 
parts,  may  be  removed  without  difficulty  and  without  disturb- 
ing the  bushing  on  the  journal.  By  referring  to  the  sectional 
drawing  of  the  bearing  it  will  be  seen  that  the  inner  end  of 
the  housing  is  closed  by  a  ring  which  slips  over  tlie  journal 
bushing  and  extends  over  the  shoulder  at  the  inner  end  of 
the  journal.  Grooves  cut  on  the  outer  circumference  of  this 
ring  receive  two  snap  packing  rings  which  maintain  a  tight 
joint  against  the  inner  circumference  of  the  housing. 

In  applying  these  journals  worn  axles  may  be  used.  If 
the  journal  can  be  turned  up  to  receive  the  bushing,  without 
going  below  the  standard  wear  limit,  it  may  be  continued 
in  use  indefinitely  as  the  axle  itself  is  subjected  to  no  further 
wear.  In  the  case  of  new  axles  the  safe  carrying  capacity  of 
the  car  may  be  increased,  since  no  reduction  in  size  takes 
place  in  service. 

The  main  rollers  and  bushings  and  the  thrust  plates  and 
rollers  are  of  hardened  chrome  steel.  The  bushings  are 
pressed  into  the  cast  steel  housing  with  a  pressure  of  24,000 
lb.  and  on  the  journal  with  a  pressure  of  8,000  lb. 

Kind  and  Method  of  Lubrication 

The  approved  lubricant  for  these  bearings  is  a  cylinder 
stock  free  from  acids,  alkalis  and  animal  fats,  semi-fluid  in 
consistency.  Instead  of  applying  this  through  the  opening 
shown  in  the  drawing  at  the  top  of  the  box,  a  filling  plug 
has  been  placed  on  the  center  line  of  the  front  cover.  This 
prevents  overfilling  the  box,  the  effect  of  which  is  not  only 
to  waste  lubricant  but  to  increase  resistance  in  the  bearing 
as  well. 

At  various  times  during  a  period  of  service  which  now 
exceeds  25,000  miles,  the  bearings  on  a  pair  of  Michigan 
Central  freight  car  trucks  have  been  examined  to  note  their 
condition.  Micrometer  measurements  have  failed  to  reveal 
any  evidence  of  wear,  either  on  the  rollers  or  the  bushings. 
During  this  period,  no  repairs  or  other  attention  has  been 
required  by  the  bearings  and  the  experience  so  far  obtained 
indicates  that  one  filling  of  the  housings  with  the  approved 
lubricant  should  run  for  two  to  three  years.  Starting  resist- 
ance on  straight,  level  track  for  a  freight  car  of  122,600  lb. 


Stafford    Rofler    Bearings   witli    Pedestal    Type    Boxes 

order  to  remove  the  back  cover  and  the  dust-proof  ring  it  gross  weight  has  been  found  to  be  four  pounds  per  ton.    For 

was    formerlv    necessary   to   remove    the   bushing    from    the  the  baggage  car,   which  has   six-wheel  trucks,   the   starting 

journal.  '  resistance,  for  the  light  weight  of  the  car,  is  six  pounds  per 

In  the  new  design,  with  the  exception  of  the  front  cover,  ton. 
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Semi-Hot  Bolt  Header  with  Automatic  Feed 


AXE\\"  and  radical  design  of  one-inch,  semi-hot  bolt 
and  rivet  heater  with  automatic  feed  has  been  de- 
veloped by  the  engineers  of  the  National  Machinery 
Company,  Tiffin,  Ohio,  and  recently  jilaced  on  tlie  market. 
The  bed  frame  in  tlie  new  design,  illustrated  in  Fig.  1,  is 
only  half  as  long  as  in  previous  models,  and  spring  is  prac- 
tically eliminated,  making  it  unnecessar)-  to  batter  the  head- 
ing tool  against  the  gripping  dies  to  properly  fill  out  the 
head  of  the  work.  Some  idea  of  the  great  strength  and 
stiffness  of  the  design  is  indicated  by  the  fact  that  while  the 
machine  weighs  31,500  lb.,  it  is  only  51^4  in.  from  the 
center  of  the  main  shaft  to  the  face  plate,  and  the  main 
shaft  at  the  crank  is  1 1  ^-j  in.  in  diameter. 

The  hard  service  and  consequent  wear  on  earlier  automatic 
feed  headers  has  been  met  by  grsatly  increasing  the  size  of 
all  bearings  and  working  surfaces,  and  adopting  such  fea- 
tures as  the  "suspended  type"  heading  and  gripping  slides 
with  bearings  above  the  path  of  scale  and  water.  All  of  the 
gripping  toggles  have  been  increased  in  size  and  are  located 
horizontally  to  insure  proper  lubrication.  The  ultimate  pres- 
sure that  can  be  thrown  upon  the  toggles  and  gripping 
mechanism  is  limited  by  a  new  type  of  automatic  relief, 
making  destructive  pressures  impossible.  Last  but  not  least, 
a  fully  automatic  oiling  system  which  oils  every  bearing  of 
the  machine  automatically  even,-  ten  minutes  is  provided, 
supplying  a  predetermined  amount  of  oil  for  each  bearing, 
proportionate  to  its  service  requirements.  In  a  three-year 
test  period,  several  machines  of  the  new  type  have  required 
no  repairs  or  realinement,  and  working  parts  show  practically 
no  appreciable  wear. 

The  previous  trouble  in  die  setting,  resulting  from  the 
lack  of  a   horizontal   adju.'^tment   for  the  heading  tool,   has 


machine  for  runs  as  low  as  1,000  bolts  or  rivets.  Three 
lengths  of  bolster  plates  are  provided,  so  that  on  long, 
medium,  or  short  work,  the  heading  tool  is  always  rigidly 
sup{X)rted,  and  docs  not  "overhang."  This  feature  is  one 
of  great  importance. 

The  lack  of  control  of  the  gripping  or  holding  time  in  the 
old   machines   has   been   corrected   by   providing   an    adjust- 


Fig.   1  — National   Semi-Hot   Bolt   and    Rivet   Header  with    Automatic   Feed 


been  overcome  by  mounting  the  heading  tool  in  a  bolster 
plate  on  the  front  of  the  heading  slide,  which,  being  screw- 
controlled  in  all  directions,  provides  for  quick  and  accurate 
adjustment  of  the  heading  tool  witli  the  gripping  dies.  This 
construction  is  outlined  in  Fig.  2.  Where  hours  were  pre- 
viously required  in  alining  the  dies  witli  the  header,  it  is 
only  a  matter  of  minutes  with  this  new  construction.  In 
fact,  it  is  stated  that  users  find  it  profitable  to  set  up  the 


Fig.  2 — Diagram    Showing   Heading    Slide   and    Bolster   Plate 
Construction 

ment  in  the  grijjping  toggles.  Consequently,  on  work  re- 
(|uiring  minimum  gather  or  hold,  such  as  rivets,  it  is  pos- 
sible  to  reduce  the  holding  time  to  the  exact  requirement. 
On  work  such  as  1-in.  U.  S.  square  head  bolts,  or  any  work 
requiring  a  large  amount  of  gather,  the  gather  is  obtainable 
by  mean?  of  this  adjustment.  The  practical  result  of  limit- 
ing the  contact  with  the  heated 
stock  is  a  reduction  in  heating  ef- 
,  ^^^  feet  on  the  dies,  with  a  consequent 

JHtHMV^^^^  lengthening  of  die  life. 

"""'■■■  f   ^^^^  One  of  the  difficulties  of  the  old 

t}pe  of  machine  was  an  inherent 
defect  in  the  design  of  the  shearing 
mechanism,  which  tended  to  badly 
distort  the  end  of  the  sheared  bar, 
making  it  difficult  to  center  the 
next  head.  This  condition  has  been 
corrected  in  the  new  design  by 
building  the  feed  mechanism  at  an 
angle  to  the  machine  proper.  This 
gives  an  angling  shear,  illustrated 
in  Fig.  3,  which,  by  compensating 
for  the  distortion,  results  in  central 
heads,  and  makes  it  possible  to  up*- 
set  and  fill  out  an  increased  length 
of  stock  for  large,  or  other  special 
heads.  To  assist  in  the  control  of 
the  stock  for  large-head  work,  a 
bender  or  straightening  device  is 
regularly  supplied.  This  is  adjust- 
able without  stopping  the  machine 
and  gives  complete  control  over  the 
centering  of  the  stock,  or  the 
flash. 

In  attempting  to  make  bolts  requiring  a  large  amount  of 
stock,  any  misalinement  of  the  heading  slide  causes  the 
stock  to  buckle  and  form  a  defective  or  unfilled  head. 
Hence,  to  secure  better  alinement  in  the  new  design,  sus- 
pended heading  and  gripping  slides  of  unusual  length  were 
adopted.  To  secure  a  long  heading  slide  without  the  neces- 
sity of  a  long  bed  frame,  the  slide,  which  is  60  in.  long, 
IS  extended  up  and  over  the  crankshaft,  having  two  sep>arate 
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sets  of  bearings,  with  the  location  of  the  main  shaft  between 
(Fig.  2).  This  heading  slide,  being  provided  with  screw 
adjustments  for  side  alinement,  and  the  heading  tool  or 
"domino"  being  rigidly  held  in  the  bolster  plate,  with  a 
small  amount  of  overhang,  enables  large  heads  to  be  made 
with  a  minimum  of  buckling,  increasing  the  range  of  the  ma- 
chine. It  is  now  possible  to  make  U.  S.  square  head  bolts, 
large  heads  carriage  bolts.  New  York  Central  square  neck 
track  bolts,  Pennsylvania  standard  oval  head  track  bolts, 
oval  neck  track  bolts  (without  trimming),  and  a  variety  of 
large  head  special  work  heretofore  considered  impossible  on 
automatic  feed  headers. 

The  powerful  shearing  and  gripping  mechanism,  com- 
bined with  tlie  great  strength  and  stiffness  of  the  machine, 
enables  work  to  be  made  at  unusually  low  temperatures,  re- 
sulting in  a  great  improvement  in  the  finish  of  the  product, 
a  material  fuel  saving,  and  a  marked  increase  in  die  life. 
It  is  for  this  reason  that  the  machine  is  known  as  a  "Semi- 
Hot"  header.  Rivets  are  made  at  1,000  to  1,100  deg.  F., 
and  bolts  at  1,200  to  1,500  deg.  F.  Records  in  big  bolt  plants 
show  that  the  life  of  heading  tools  has  been  doubled  and  of 
gripping  dies  tripled.'  '  ' 

Consideration  has  ^Iso  been  given  to  every  feature  which 
would  simplify  the  operation  of  the  machine,  reduce  delays, 
or  assist  in  quick  changes.  The  bender  or  straightening 
device  is  adjustable  without  stopping  the  machine  and  the 
stock  gage  is  correspondingly  arranged,  with  a  screw  of  such 
pitch  that  one  full  turn  of  the  hand  wheel  gives  Ys  in.  ad- 
justment of  the  stock.  To  save  delay  if  work  is  accidentally 
caught  ahead  of  the  dies,  a  wedge  back  of  the  heading  tool 
can^e  relieved  to  get  the  machine  "off  center"  easily.  An 
automatic  tripping  device  is  also  provided  on  the  feed  rod 
so  that  in  case  a"  bolt  or  rivet  sticks  in  the  gripping  dies, 
the  rolls  are  automatically  raised,  thus  preventing  the  stock 
from  continuing  to  feed  and  pile  up  in  the  dies,  as  fre- 
quently happened  in  the  old  type  of  madiine  before  the 
development  of  the  automatic  tripping  device. 

A  novel  shear  and  face  plate  construction  has  been 
adopted,  which,  combined  with  the  horizontal  adjustment 
of  the  heading  tool  Ijolster,  enables  the  shearing  travel  or 
"carry-over"   to   be   adjusted.      To   increase  the  life   of   the 


shear,  the  water  jacketing  in  the  face  plate  supplies  cooling 
water  to  the  back  "of  the  shear,  but  not  on  the  cutting  edge. 
In  order  to  keep  the  water  off  the  bar  until  it  reaches  the 
shear,  the  feed  roll  spindles  are  made  hollow  and  the  feed 
rolls  are  water-jacketed,  elim.inating  the  necessity  of  running 
water  over  them  and  on  the  bar,  as  heretofore.  Experience 
shows  that  running  water  on  the  hot  bar  materially  in- 
creases the  scaling,  and  results  in  premature  deterioration 
of  the  shear  and  dies. 

.Attention   has   been   given   to   ever}'    detail    which    would 


Fig.    3     Top    Bolt    Cut    by    New    Angling    Shear    Mechanism;    Bottom 
Bolt  Cut   by   Old   Shear 

assist  in  maintaining  high  speeds.  The  main  shaft  is 
counterbalanced  and  all  unnecessary  weight  has  been  re- 
moved from  reciprocating  parts,  all  of  which  are  made  of 
steel.  A  new  type  of  "kick-out"  attachment  pushes  the  work 
from  the  dies  rather  than  knocks  it,  as  was  customary  with 
the  old  type  cam-operated  kicker.  When  the  work  was  knocked 
from  the  dies,  the  blow  would  frequently  drive  it  forward 
against  the  heading  tool  and  the  work  would  be  caught  by 
the  next  advancing  stroke  of  the  heading  tool,  before  gravity 
could  operate  to  drop  the  blank.  In  the  new  design,  the 
work  being  pushed  rather  than  knocked,  gravity  has  time 
to  clear  the  work  from  the  dies  with  the  machine  running  at 
even  liigher  speeds  than  heretofore.  The  machine  described 
is  of  1-in.  capacity  and  a  ?f,-in.  size  is  in  process  of  con- 
struction. 


Portable  Automatic  Model  Calculating  Machine 


ELECTRICALLY  operated  and  designed  to  be  used  on 
either  a  desk  or  stand,  the  new  portable  automatic 
calculating  machine  illustrated  has  been  brought  out 
recently  by  the  Monroe  Calculating  Machine  Company,  New 
York.  '  Besides  being  rugged  and  built  to  stand  up  under 


Speed,  Accuracy  and   Ease  of  Handling  Feature  This  Machine 


long,  hard  usage,  this  new  addition  to  the  line  of  Monroe 
calculating  machines  is  simpler  to  operate  than  previous 
models.  There  is  no  crank  to  turn;  as  the  operator  faces 
the  machine,  everything  is  in  readiness.  The  keys  can  be 
depressed,  carriage  shifted,  or  dials  cleared,  because  the 
handle  is  always  in  the  proper  location  to  permit  these  oper- 
ations to  be  performed.  There  are  locks  but  these  can  be 
disregarded  because  the  machine  automatically,  takes  care 
of  them.  It  is  possible  to  perform  every  calculation  on  this 
automatic  that  can  be  performed  on  a  hand  machine  and  its 
portability  is  an  important  advantage. 

The  machine  is  quiet,  smooth  running  and  makes  calcu- 
lations in  a  fraction  of  a  second.  The  light,  compact  motor 
is  located  at  the  left  of  the  machine  under  the  overhang  of 
the  carriage.  There  are  two  operating  bars  at  the  right  of 
the  key  board.  To  add,  the  operator  simply  touches  the 
plus  bar;  to  subtract,  he  touches  the  minus  bar.  The  flexible 
key  board  with  its  automatic  register  and  control  and  with 
an  instantaneous  dial  clear-out,  make  this  an  extremely 
speedy  machine.  The  machine  also  divides  and  multiplies 
automatically,  giving  proven  answers  and  relieving  the  oper- 
ator of  worry  and  effort.   A  trained  operator  is  not  necessary. 

Should  the  electric  current  be  shut  off  for  any  reason,  the 
Monroe  Automatic  can  be  used  as  a  hand-operated  machine 
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by  the  ready  insertion  of  the  operating  crank.    .\n  ingenious  either  direct  or  alternating  current,  whichever  is  available, 
mechanical  control  prevents  locking  or  damage  to  the  machine  During  1922,  the  Monroe  Calculating  Machine  Company 

as  well  as  safeguarding  it  against  abuse.    Monroe  Automatics  also  brought  out   Fractional  and  British   Currency  Models, 

are    furnished"  in   two   sizes;    20   place   and    16    place,    for  as  additions  to  their  regular  line  of  machines. 


Mono-Rail  Hoist  Designed  for  Low  Head  Room 


AN  electric  mono-rail  hoist,  made  in  sizes  from  1,000- 
to  12,000-lb.  capacity  and  known  ;is  the  Lo-Hed,  has 
been  placed  on  the  market  recently  by  the  .American 
Engineering  Company,  Philadelphia,  Pa.  In  addition  to  the 
latest  modern  features  of  mono-rail  electric  hoist  design,  this 
hoist,  illustrated  in  Fig.  1,  is  notable  in  that  the  required 
headroom  has  been  reduced  to  a  minimum.    This  factor  will 
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while  the  load  is  on  the  liook.  This  lioist  is  economical  in 
the  use  of  power  having  a  mechanical  efficiency  of  over  80 
per  cent.  .\  strong  and  durable  straight  spur  gear  drive  is 
provided.  Frictional  losses  are  reduced  by  the  use  of  Hyatt 
roller  bearings  throughout.  The  .\lemite  system  of  high 
pressure  lubrication  is  used  on  all  bearings  not  automatically 
lubricated  by  an  oil  bath.  Many  safety  features  are  incor- 
porated, the  hoLst  having  a  factor  of  safety  of  at  least  five 
;it  full  load. 

All  shafts  used  in  this  hoist  are  of  high  carbon  .steel,  with 
roller  bearing  races  pressed  on  the  ends.  Tlie  gears  have 
accurate,  machine-cut  teeth,  and  arc  inade  from  high  grade 
forged   steel.     .•Ml   .gears   arc   contained   in   the  end  liousing, 


Fig.    1— The    Lo-Hed    tVlono-Rail    Electric    Hoist    Is    Adapted    to 
Handling   Rods  and   Other   Heavy   Locomotive   Parts 

\ye  appreciated  from  an  examination  of  the  line  drawing, 
shown  in  Fig.  2,  the  headroom  for  the  one-ton  hoist  being 
10  in.,  and  the  three-ton  hoist,  14  in.  This  feature  makes 
the  Lo-Hed  hoist  adaptable  to  use  in  rooms  where  ceilings 
are  low,  where  definite  headroom  must  be  maintained  for 
safety,  and  where  material  of  large  dimensions  is  handled. 
In  storehouses  the  hoist  provides  a  greater  storage  capacity 
because  material  can  he  stacked  higher;  also  larger  castings 
can  be  handled. 

In  addition  to  minimum  headroom,  this  hoist  has  a  mini- 


Fig.  3 — Side  View  with  Cover  Removed.    The  Simplicity  and  Acces- 
sibility of  IVIotor  and  Controller  Are   Evident 

being  easily  removed  from  their  shafts.    A   four  part  rope 
block  is  supplied  with  each  hoist,  these  blocks  having  a  steeU 
voke.  provided  with  a  forged  steel  hook  working  on  a  swivel. 


Headroom: 
1-Ton  Hois  f  ■  10" 
3-Ton  Hoist' /4' 


-16 
Fig.  2 


1-Ton  Lo-Hed  Hoist 


The  Design  Plainly  Provides   Minimum  Headroom  for  a  Hoist  of  the  Capacities  Indicated 


mum  number  of  working  parts,  making  a  simple  and  durable  The  sheaves  are  solid-webbed,  machine-grooved,  fitted  with 

design.    All  parts  are  readily  accessible.    By  taking  off  the  proper  rope  guards.                                                          mnstruc- 

outsTde  metal  cover    as   <hown   in  Fig.  3,  any  part  can  be  The  drum  used  m  this  hoist  is  of  simple,  rigid  construe 

ealvin'Scteror 'moved   without  disass'embLg  the  main  tion. .  The  right-  and  left-hand  cable  g>^-ves  are  accura^y^ 

bodv'  or  frame  of  the  machine.    The  motor  can  be  removed  machine-turned   and  co.l  the  rope  in  a  single  layer.    These 
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drum  grooves  are  machined  to  a  depth  sufficient  to  take  the 
full  diameter  of  the  cable.  The  cable  is  connected  to  the 
exterior  of  the  drum  in  a  simple  manner  and  can  be  easily 
removed  or  replaced.  The  controller  used  in  this  machine  is 
built  especially  for  hoist  ser\'ice.  All  parts  are  fireproof  and 
are  completely  protected  from  dust  and  moisture.  A  return 
spring  holds  the  controller  in  the  "off"  position.  As  soon 
as  the  operator  releases  the  pull  on  the  controller  handles, 
the  hoist  stops. 

The  motor  is  of  standard  make,  fully  enclosed.  All  motors 
are  equipped  with  high  grade  ball  bearings  and  large  diam- 
eter shafts.  No  long  shaft  extensions  are  required.  Motors 
are  fully  enclosed  when  necessary  and  are  guaranteed  for 
the  rated  capacity  of  the  hoist. 

The  automatic  mechanical  lowering  brake  runs  in  an  oil 
bath  and  is  provided  to  control  the  lowering  speed.    It  is  of 


the  screw  and  disc  type,  geared  to  the  intermediate  shaft 
and  having  three  discs.  Its  construction  is  standard  and  the 
same  as  used  on  high  grade  cranes. 

The  automatic  holding  brake  works  on  a  pulley  mounted 
on  the  hoisting  motor  shaft  proper  and  is  lined  with  an 
asbestos  brake  band  lining.  It  is  operated  by  a  cam  on  the 
controller  shaft  and  holds  the  load  safely  at  any  point. 

When  the  load  block  has  reached  its  upper  limit  of  travel, 
an  automatic  device  serves  to  break  the  electrical  circuit  and 
apply  the  holding  brake.  This  device  is  positive  in  its  action, 
a  valuable  safet}'  feature. 

The  Lo-Hed  hoist  is  adapted  to  many  uses  in  railroad 
locomotive  shops,  one  of  which  is  illustrated  in  Fig.  1.  It  is 
also  a  great  potential  labor  saver  in  car  shops,  storehouses, 
foundries,  power  plants  and  wherever  the  railroads  have 
material-handling  problems. 


Internal  Grinder  with  Hydraulic  Table  Drive 


AN  internal  grinder  adapted  to  the  grinding  of  hardened 
motion  work  bushings  and  other  parts  which  can  be 
held  in  a  chuck  is  shown  in  the  illustration.  This 
machine  is  the  latest  product  of  the  Heald  Machine  Com- 
pany, Worcester,  Mass.,  being  known  as  the  No.  72  grinder. 
It  is  entirely  gearless  and,  with  hydraulic  drive  for  the  table, 
the  operator  can  get  any  speed  or  reverse  instantly  and 
practically  without  effort.  The  base  is  so  proportioned  as  to 
take  care  of  all  strains  and  minimize  vibrations.  The  work 
head  consists  of  a  massive  casting  having  a  hardened  and 
ground  steel  spindle  running  in  dust-proof  and  adjustable 
bronze  bearings  of  ample  size.  A  lever  engaging  a  friction 
clutch  on  the  inside  of  the  spindle  drive  pulley  starts  and 
stops  the  water  supply.  There  are  five  changes  of  work 
speed.  The  work  head  is  mounted  on  a  heavy  bridge  which 
in  turn  is  securely  bolted  directly  to  the  base.  The  work  can 
be  swiveled  up  to  45  deg.  for  taper  grinding. 

The  cross  slide  which  carries  the  flexible  idler  and  wheel 
head  is  mounted  on  tlie  table.  A  positive  stop  enables  the 
operator  to  grind  up  to  any  given  size  without  watching  the 
dial.  It  is  arranged  with  a  fine  adjustment  to  compensate 
for  any  wheel  wear.  A  flexible  idler  vrith  a  belt  tightener 
is  mounted  on  the  cross  slide.  This  arrangement  consists 
of  a  flexible  driving  pulley  mounted  on  ball  bearings,  auto- 
matically keeping  the  belt  drive  taut.  From  this  idler,  power 
is  transmitted  to  the  wheel  head  by  an  endless  belt  running 
over  a  spring  belt  tightener  that  automatically  takes  up  all 
the  belt  stress  and  maintains  a  belt  wrap  of  85  p)er  cent.  It 
also  considerably  reduces  the  side  pressure  on  the  wheel 
head  bearing.  This  idler  is  furnished  as  extra  equipment 
to  interchange  with  any  of  the  old  style  idlers  and  it  is  said 
to  increase  the  possible  production  from  50  to  200  per  cent. 
WTieel  heads  can  be  furnished  in  19  different  sizes,  en- 
abling the  operator  to  use  just  the  proper  size  spindle  for 
the  job  in  hand  and  get  the  best  results  possible.  These 
heads  are  quickly  interchangeable  having  pulleys  of  the 
correct  size  so  that  there  will  be  no  guess  work  about  speeds. 
An  important  labor-saving  feature  is  the  wheel-truing  device 
which  can  be  dropped  into  truing  position  quickly  and  after 
finishing  this  operation  be  swung  up  out  of  the  w^y. 

The  table  is  driven  by  a  simple  hydraulic  arrangement 


operated  by  oil,  enabling  the  operator  to  instantly  get  any 
speed  from  nothing  to  a  maximum.  This  hydraulic  reverse 
mechanism,  which  reciprocates  the  table,  consists  of  an  auto- 
matic valve  located  at  the  front  of  the  base  in  such  a  position 
that  the  operator's  hand  will  naturally  drop  to  it.  A  con- 
venient stop  is  provided  so  that  it  is  jxesible  to  maintain  or 


Heald    Internal    Grinder   No.  72  for  Chucking  Work 

return  to  any  particular  speed  without  looking  at  the  speed 
change  lever. 

The  No.  72  grinder  swings  work  IS  in.  in  diameter  and 
will  grind  11  in.  deep,  swinging  12-in.  work  inside  the 
standard  water  guard.  The  countershaft  is  recommended  to 
run  in  a  speed  from  600  to  620  r.p.m. 


Water  Columns  for  Use  on  Locomotive  Boilers 


"V  "T  THEN  gage  cocks  and  water  gage  fittings  are  screwed 

W    directly  into  the  back  head  of  a  boiler,  the  gage 

cocks   sometimes   indicate   a  higher  level  of  water 

than  do  the  water  glasses.     This  discrepancy  in  the  water 


level,  as  indicated  by  the  gage  cocks  and  Oie  glass,  is  caused 
by  the  severe  agitation  and  rapid  circulation  of  the  water 
through  the  arch  tubes  and  up  the  back  head.  After  extensive 
investigation  by  the  federal  boiler  inspection  service  of  the 
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Interstate  Commerce  Commission  and  following  a  number 
of  tests  on  locomotives  of  various  roads,  it  was  recommended 
that  the  water  glass  and  gage  cock  iittings  be  screwed  to  an 
intermediate  appliance — a  water  column — instead  of  being 
attached  directly  to  the  boiler. 

The  two  types  of  water  columns  illustrated  are  made  by 


Nathan  Type  W-B   and   Type   W-O-A   Water  Columns,   Fitted   with 
Reflex  and  Tubular  Water  Glasses   Respectively 

the  Nathan  Manufacturing  Company,  New  York,  and  have 
been  tested  satisfactorily  under  actual  service  conditions.  The 
type  W-O-A  water  column  (right)  with  tubular  glass,  which 
complies  with  recommendations  contained  in  the  last  aimual 
report  of  the  chief  inspector.  Bureau  of  Locomotive  Inspec- 
tion, occupies  but  a  minimum  of  space  on  the  boiler.     The 


body  of  the  column  is  drawn  in  at  the  lower  end  and  the 
cross  section  is  reduced,  without,  however,  interfering  with 
the  necessary  volume  of  water  entering  the  column.  By  this 
construction  the  column  is  fitted  close  "to  the  back  head^  with 
sufficient  room  for  substantial  connection  to  the  water  space 
of  tlie  boiler.  A  further  variation  in  the  bottom  extension  of 
the  water  column  is  secured  by  elongated  pads,  thus  permit- 
ting of  application  to  almost  any  boiler.  If  necessary,  spe- 
cial lengtlis  may  be  provided  for  any  unusual  'instal- 
lations. 

Another  feature  of  this  type  is  the  method  of  attaching  the 
gage  cock  to  tlie  body  of  the  column.  By  doing  away  with 
the  usual  shank  of  the  gage  cock,  the  distance  which  the 
spindle  of  the  gage  cock  protrudes  has  been  materially  re- 
duced. The  gage  cock  is  so  constructed  that  it  may  be  re- 
moved and  replaced  quickly  with  steam  in  the  boiler.  The 
water  gage  attached  to  the  column  and  the  column  itself  are 
provided  with  necessary  drain  valves  for  draining  the  water 
gage  or  the  column,   independently  of  each  other. 

The  type  W-B  water  column  (left)  differs  from  the  one 
previously  described  in  that  it  contains  two  reflex  gages  in- 
stead of  the  tubular  gage.  This  type  is  a  self-contained 
water  column,  comprising  within  itself  the  gage  cocks  and 
the  water  gage,  eliminating  the  pipe  connections  and  joints 
necessary  with  independent  water  gages  attached  to  the 
column.  It  is  equipped  with  reflex  gages,  with  glasses  em- 
bedded in  the  body  of  the  column  and  so  placed  tliat  the 
water  level  may  be  observed  from  both  the  engineer's  and  the 
fireman's  side. 

A  special  provision  that  will  be  appreciated  is  the  bonnet 
attached  to  the  upper  and  lower  valve  controlling  the  respec- 
tive water  glass  compartments.  These  bonnets  are  provided 
with  warning  ports  which  will  blow  at  all  times  except  when 
the  valves  are  wide  open. 


Water  Gage  Glass  Designed  To  Be  Unbreakable 


THE  Duplex  glass  water  gage,  illustrated,  is  a  new  de- 
velopment recently  brought  out  by  the  Duplex  Glass 
Water  Gage  Company,  Youngstown,  Ohio.     The  fol- 
lowing advantages,  substantiated  by  actual  service  tests,  are 


Duplex  Water  Gage   Glass  for   Boilers 

claimed  for  this  glass:  It  permits  accurate  reading  of  water 
level  from  both  sides  of  the  gage,  enabling  the  water  level  to, 
be  determined  by  both  the  engineer  and  fireman  from  their 


respective  positions  in  the  cab.  The  glasses  used  are  Y^  in. 
thick  and  smooth  on  both  sides,  eliminating  the  possibility 
of  corrosion  which  makes  reading  difficult.  The  glass  will 
last  indefinitely  barring  accidents  and,  having  no  intricate 
parts  to  get  out  of  order,  it  can  easily  be  assembled  by  any- 
one and  kept  in  good  operating  condition.  The  Duplex 
glass  embodies  all  the  advantages  of  the  tubular  glass  without 
its  objectionable  features.  It  eliminates  the  danger  of  flying 
glass  in  the  event  of  breaking.  It  will  withstand  indefinite 
pressure  and  can  be  applied  to  steamboat,  stationary,  and 
other  types  of  boilers  as  well  as  locomotive  boilers.  No  ad- 
ditional illumination  is  required  at  night  other  than  that 
provided  for  the  types  of  glass  now  in  use.  A  composition 
gasket,  made  from  sheet  Permanite  packing  is  used  between 
the  glass  and  central  metal  part  to  make  a  steam  tight  joint. 
This  gage  was  applied  to  a  switching  locomotive  in  steel 
mill  service  for  ten  months  with  no  maintenance  or  repair 
cost.  The  gaskets  were  renewed  at  the  end  of  this  period. 
The  same  gage  was  then  applied  to  a  railroad  switching  loco- 
motive and  remained  in  service  tliree  months  vtath  no  repairs 
or  renewals.  It  was  removed  at  this  time  on  account  of  the 
locomotive  being  transferred  from  the  Youngstown  territory. 
Each  of  the  above  tests  were  unofficial,  being  made  as  an 
experiment  with  the  consent  of  the  local  managements. 


The  Largest  Casting  so  far  turned  out  in  South  Africa,  weigh- 
ing 50,000  lb.,  was  recently  made,  according  to  the  Ironmonger, 
at  Salt  River  Works.  The  operation  proved  a  complete  success 
and  when  the  casting  was  dug  up.  it  was  found  to  be  without  a 
flaw.     It  is  intended  for  an  anvil  block  for  a  three-ton  hammer. 


GENERAL  NEWS 


The  Chicago,  Burlington  &  Quincy  announces  that  it  had  com- 
pleted the  fourth  year  in  which  no  passengers  have  been  killed 
in  train  accidents  on  the  lines  operated  by  the  company. 

Five  men  charged  with  having  placed  quicksilver  in  the  boilers 
of  Southern  Pacific  engines  during  the  strike  in  September,  were 
found  guilty  by  a  jury  at  El  Paso,  Tex.,  on  January  26. 

The  St.  Louis-Southwestern  has  signed  wage  agreements  with 
the  Association  of  Metal  Crafts,  which  is  an  association  of  the 
railroad's  employees  and  has  no  connection  with  the  national  shop 
craft  organizations. 

.Sir  Henry  W.  Thornton,  K.B.E.,  chairman  of  the  board  of 
directors  and  president  of  the  Canadian  National,  has  been  elected 
a  member  of  the  board  of  directors  of  the  American  Railway 
Association  to  fill  a   vacancy  therein. 

A  representative  of  the  Chicago  &  Alton  said  that  the  cost  of  the 
strike  to  his  company  was  $1,907,9^0.  The  .Mton  also  paid  bonuses 
amounting  to  $540,000  to  employees,  and  the  Wabash  spent  $179,000 
in  the  same  manner.  The  total  cost  of  the  strike,  to  the  seven 
railroads  which  testified  at  the  hearing,  was  $14,896,000. 

The  Oregon-Washington  Railroad  &  Navigation  Company  has 
been  granted  a  permanent  injunction  restraining  striking  shopmen 
from  interference  with  the  company's  employees  or  property  by 
the  United  States  District  Court  at  Spokane,  Wash.  One  picket 
\vill  be  permitted  at  each  entrance  to  the  railroad  property. 

The  Erie  Railroad  car  shops  at  Buffalo,  N.  Y.,  are  now  operated 
by  the  company.  For  about  a  year  past  they  have  been  operated 
under  contract  by  William  H.  Fitzpatrick,  but  reverted  on  Jan- 
uary 39  to  railroad  management,  in  compliance  with  the  ruling  of 
the  Railroad  Labor  Board.  About  1,200  men  have  been  employed 
by  Mr.  Fitzpatrick. 

The  cost  of  the  shop  crafts'  strike  last  summer  was  the  subject 
of  inquiry  at  a  hearing  in  St.  Louis  recently,  when  depositions 
were  taken  by  representatives  of  the  attorney  general  to  be  used 
in  the  appeal  to  the  Federal  court  at  Chicago  to  make  permanent 
the  temporary  injunction  against  strike  violence.  E.  C.  Wills, 
assistant  general  manager  of  the  Missouri  Pacific,  testified  that 
the  strike  cost  that  company  $2,000,000  in  direct  expenses  and  made 
necessary  the  purchase  of  15  locomotives  at  a  cost  of  $3,000,000. 

Senator  La  Follette  has  introduced  a  resolution  to  require  the 
Interstate  Commerce  Commission  to  report  to  Congress  and,  when 
Congress  is  not  in  session,  to  the  President,  monthly,  the  condition 
of  railroad  equipment  as  revealed  by  reports  of  the  carriers  and 
inspectors  of  the  commission,  the  number  of  persons  killed  or 
injured  upon  the  railroads  and  any  other  available  data  bearing 
on  the  physical  condition  of  the  railroads  and  their  equipment, 
together  with  a  statement  of  what  action,  if  any,  has  been  taken 
by  the  commission  to  remedy  the  situation. 

The  Dixon  Construction  &  Repair  Company,  a  New  Jersey  cor- 
poration, has  asked  the  United  States  District  Court  at  Chicago 
to  restrain  the  United  States  Labor  Board  from  publishing  a  de- 
cision, made  January  6,  holding  null  and  void  certain  contracts 
between  the  Dixon  Company  and  the  Western  Maryland  Railroad. 
These  contracts,  for  repairing  Western  Maryland  cars  and  locomo- 
tives, were  held  to  violate  the  Transportation  Act,  as  under  them 
Western  Maryland  employees  were  taken  out  from  under  the 
jurisdiction  of  the  board  and  made  subject  to  the  rules  of  a  private 
corporation. 

The  Railway  &  Locomotive  Historical  Society,  152  Harvard 
street,  Brookline,  Mass.,  has  issued  its  fourth  pamphlet.  Bulletin 
No.  4,  describing  old  stations  in  Boston,  old  locomoti\MS  of  the 
Boston  &  Maine  and  other  New  England  things,  and  "the  first 
iron  passenger  cars."  Two  of  these  cars  were  built  in  1860  by 
B.  J.  LaMothe  of  New  York  City,  one  for  the  Boston  &  Worcester, 
now  a  part  of  the  Boston  &  Albany,  and  one  for  the  Hackensack  & 
New  York,  now  a  part  of  the  Erie  system.     These  cars  were  of 


sheet  metal,  even  the  tioor  system  consisting  of  thin  bands,  stiffened 
with  timber. 

"Company  unions"  have  been  formed  on  the  Chicago  &  Eastern 
Illinois  by  shopmen,  signalmen  and  telegraphers;  and,  in  conjunc- 
tion with  officers  of  the  road,  have  agreed  on  wages  and  working 
conditions.  These  organizations  are  the  Chicago  &  Eastern  Illi- 
nois Association  of  Mechanical  Department  employees  and  the 
Chicago  &  Eastern  Illinois  Association  of  Signal  and  Telegraph 
Department  employees.  The  wages  agreed  upon  are  in  accord 
with  the  rulings  of  the  United  States  Railroad  Labor  Board,  but 
with  provision  for  graduating  the  rates  of  pay  according  to  the 
skill  and  experience  of  various  classes  of  mechanics. 


Shop  Strike  Ended  on  Northern  Pacific 

The  strike  of  shopmen  on  the  Northern  Pacific  has  been  officially 
ended  by  an  overwhelming  vote.  The  vote  was  taken  as  the  result 
of  permission  given  by  strike  leaders  to  the  local  unions  to  allow 
their  members  to  determine  for  themselves  whether  to  return  to 
work  or  not.  No  promises  of  any  kind  have  been  made  to  the 
strikers,  but  officers  of  the  company  report  that  applications  for 
work  in  the  shops  are  being  recei'ved  in  great  numbers. 


Relocation   of   New    Ladders    Under    Standardization 

Rule 

The  Circuit  Court  of  .\ppeals.  Seventh  Circuit,  holds  that  when 
an  improperly  located  ladder  on  a  box  car  is  renewed  under  section 
3  of  the  Safety  Appliance  it  must  be  relocated  although  there  is 
no  renewal  of  the  brakes,  notwithstanding  the  exception  to  the 
Interstate  Commission's  standardization  rule  of  March  13,  1911, 
to  the  effect  that  brakes  and  ladders  on  such  cars  need  not  be 
relocated  "except  when  such  appliances  are  renewed." — Pennsyl- 
vania v.  United  States.  283  Fed.  31. 


New  A.  R.  A.  Directors 

The  directors  of  the  .\merican  Railway  Association,  chosen  at 
the  recent  election,  for  terms  expiring  in  November.  1925,  are 
E.  W.  Beattv  (C.  P.  R.),  A.  H.  Smith  (N.  Y.  C),  Daniel  Wil- 
lard  (B.  &  O.l,  H.  E.  Byram  (C.  M.  &  St.  P.),  Howard  Elliott 
(N.  P.),  B.  F.  Bush  (M.  P.)  and  C.  H.  Markham  (I.  C).  Two 
members  elected  to  the  Committee  on  Nominations  are  P.  E. 
Crowley  (N.  Y.  C.)  and  W.  J.  Jackson  (C.  &  E.  I.L  The  terms 
of  these  two  expire  in  November,  1924. 


Group  Life  Insurance  on  the  New  Haven 

Life  insurance  for  7,000  employees  has  been  arranged  for  by  the 
Xcw  York.  New  Haven  &  Hartford  according  to  an  announcement 
made  recently.  This  insurance,  to  be  paid  for  partly  by  the  rail- 
road company,  is  provided  for  the  benefit  of  employees  in  the 
mechanical  and  electrical  transmission  and  communication  depart- 
ments. Individuals  have  the  option  of  including  accident  and 
health  insurance.  The  cost  to  each  employee  will  be  60  cents  a 
month  for  $1,000  of  life  insurance  and  70  cents  a  month  for  acci- 
dent and  health  insurance.  The  Aetna  Life  Insurance  Company 
will  issue  the  policies. 


The  New  Interchange  and  Loading  Rules 

The  JNIechanical  division,  American  Railway  Association,  an- 
nounced that  the  new  interchange  and  loading  rules  are  ready  for 
distribution.  The  loading  rules  are  arranged  in  groups,  and  the 
rules  in  each  group  may  be  obtained  in  separate  pamphlets.  The 
groups  arc  as  follows :  Group  No.  1 — Rules  Governing  the  Load- 
ing of  Lumber,  Logs,  Ties,  Fence  Posts.  Tan  Bark  and  Similar 
Products;  Group  No.  2-— Rules  Governing  the  Loading  of  Struc- 
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tural  Material,  Plates,  Billets,  Castings,  Wheels,  Pipe  and  Similar 
Products ;  Group  No.  3 — Rules  Governing  the  Loading  of  Mining 
Cars,  Engines.  Boiler  Shells.  Machinery,  Derricks  and  Similar 
Commodities ;  Group  No.  4 — Rules  Governing  the  Loading  of  Con- 
crete Culvert  Pipe,  Brick,  Stone,  Building  Tile  and  Similar  Prod- 
ucts, and  Group  No.  5 — Rules  Governing  the  Loading  of  Auto- 
mobiles. 

Russian  Locomotive  Production  Increasing 

Russia  will  purchase  no  more  locomotives  from  foreign  coun- 
tries, according  to  Berlin  correspondence  of  the  Wall  Street  Jour- 
nal. This  decision  is  said  to  be  due  to  the  fact  that  Russian 
locomotive  builders  have  greatly  increased  their  output.  To  date 
Soviet  Russia  has  ordered  1,200  locomotives  from  foreign  countries, 
particularly  Germany  and  Sweden,  and  it  is  said  that  most  of  the 
locomotives  have  been  delivered. 

Telephone     Communication     Between     Chicago     and 

New  York  Meetings  of  A.  I.  E.  E. 

Simultaneous  meetings  of  the  American  Institute  of  Electrical 
Engineers  were  held  in  New  York  and  Chicago  on  the  evening  of 
February  14,  1923.  The  rooms  in  which  the  two  meetings  were 
held  were  connected  by  special  telephone  lines  with  loud  speaking 
telephones  in  both  auditoriums.  Frank  B.  Jewett,  president  of  the 
A.  I.  E.  E.,  presided  over  both  meetings  and  was  assisted  by  R.  F. 
Schuchardt,  vice-president,  in  Chicago.  Papers  were  presented 
alternately  by  speakers  in  New  York  and  Chicago  and  duplicate 
lantern  slides  were  used  for  illustration,  the  speakers  calling  for 
lantern  slides  by  number  so  that  the  same  slides  would  be  shown 
in  both  auditoriums  simultaneously.  Telephonic  communication 
was  also  established  with  broadcasting  stations  so  that  the  speakers 
could  be  heard  by  the  many  people  in  the  country  who  have  radio 
receiving  outfits 


Phillips  are  the  spokesmen  of  the  Group  1  unions,  Group  3  being 
already  represented  by  .A.  O.  Wharton,  whose  term  expires  in 
1927,  while  Group  2  is  minus  a  spokesman  on  the   Board. 


Cars  and  Locomotives  Ordered 

Orders  placed  by  the  railroads  for  freight  car  equipment  up  to 
February  1  called  for  the  delivery  of  91.354  cars,  according  to 
reports  filed  by  the  carriers  with  the  Car  Service  Division  of  the 
American  Railway  Association.  Orders  for  23,022  freight  cars 
were  placed  in  January  this  year,  while  the  remaining  represented 
cars  ordered  but  not  delivered  during  the  calendar  year  1922. 
Coal  cars  under  order  on  February  1  totaled  37,476,  of  which 
orders  for  13,258  cars  were  placed  in  January.  The  remaining 
number  constituted  cars  ordered  but  not  delivered  in  1922.  Box 
cars  on  order  numbered  43,211,  of  which  orders  for  7,594  were 
placed  in  January.  Reports  also  showed  that  2,082  refrigerator 
cars  were  also  ordered,  bringing  the  total  number  ordered  but 
undelivered  on  February  1  to  6,402. 

Locomotives  on  order  on  February  1  totaled  1,507  compared 
with  1,445  on  January  1  last,  or  an  increase  of  62  for  the  month. 
Of  the  total  number  of  locomotives  on  order,  freight  locomotives 
numbered  1.022,  passenger  362  and  switching,  123. 


Labor    Organizations    Select    Candidates    for    Labor 
Board  Positions 

The  railroad  labor  organizations  eligible  to  participate  in  the 
nomination  of  candidates  for  appointment  to  succeed  Albert  Phillips, 
whose  term  as  a  member  of  the  labor  group  on  the  Railroad  Labor 
Board  expires  on  April  15,  have  definitely  decided  upon  six  names 
which  will  be  submitted  to  President  Harding,  according  to  reports 
now  being  circulated  from  Chicago.  The  recommendation  will  in- 
clude the  following: 

John  H.  Sylvester,  vice-president  Brotherhood  of  Railway 
Clerks;  J.  J.  Farnum,  Maintenance  of  Way  Employees;  D.  W. 
Helt,  president.  Order  of  Railway  Signalmen ;  Thomas  Pearson. 
general  chairman.  New  Haven  Chapter,  Order  of  Railway  Teleg- 
raphers;  G.  C.  Milan,  Brotherhood  of  Railway  Clerks;  Albert 
Phillips    (renomination).  Brotherhood  of  Locomotive  Firemen. 

The  candidacy  of  John  H.  Sylvester  was  favored,  it  is  said, 
by  a  majority  of  the  representatives  of  the  larger  unions,  although 
a  certain  strong  faction,  particularly  among  the  train  service  organ- 
izations, was  said  to  favor  the  reappointment  of  Phillips.  The 
Sylvester  appointment  is  said  to  find  favor  by  reason  of  the  fact 
that  Mr.  Sylvester  is  a  representative  of  Group  2  among  the 
standard   organizations,    whereas   W.    L.    McMenimen   and    .Mbert 


Canadian  Pacific's  Program  for   1923 

.\u  extensive  program  of  improvements  to  be  undertaken  by 
the  Canadian  Pacific  includes  a  number  of  betterments  in  engine 
terminals  and  shop  equipment 

Coaling  plants  cf  the  latest  type  will  be  built  at  Ignace  and 
Kenora,  Ont. ;  Winnipeg,  Man. ;  Estevan,  Sask.,  and  Red  Deer, 
Alta. 

An  extension  will  be  made  to  tlie  enginehouse  at  Hardisty, 
-\lta.,  and  extensive  improvtments  made  to  the  mechanical  plants 
at  Weston  COnt.)  shops,  Neudorf,  Sask.;  Reston,  Sa.sk.;  Minne- 
dosa,  Man. ;  Broadview,  Regina,  Sask. ;  Calgary,  Alta.,  and  Alyth, 
Alta. 

Steel  water  tanks  of  from  60,000  to  100,000  gal.  capacity  will 
be  built  at  AIc.Adam  Junction,  N.  B..  and  in  Ontario  at  Guelph 
Junction,  Nemegos,  Markstay,  and  Grassctt,  and  at  St.  Johns,  Que. 

Modern  coaling  plants  will  be  constructed  at  Mcgantic,  Que, 
and  Jackfish,  Out.,  and  a  90-ft.  turntable  to  handle  heaviest  power 
will  be  installed  at  MacTier,  Ont. 

.Additional  mechanical  and  car  department  equipment  will  be 
provided  at  Hochelaga,  Glen  Yard  and  Place  Viger,  P.  Q.,  and 
Smiths  Falls.  Toronto,  and  North  Bay,  Ont. 


MEETINGS   AND   CONVENTIONS 

Division   VI — Purchases  and  Stores 

Division  VI — Purcliases  and  Stores — of  the  American  Railway 
-Association  will  hold  its  annual  meeting  in  Chicago  on  May  15, 
16  and  17,   1923.     Headquarters  will  be  at  the  Hotel  Sherman. 


Air   Brake   Association — Pike's   Peak  Trip 

In  connection  with  the  annual  convention  at  Denver,  May  1-4. 
announcement  has  been  made  that  the  management  of  the  Manitou 
&  Pike's  Peak  railroad  are  willing  to  open  the  road  on  May  4, 
instead  of  the  usual  date,  May  IS,  and  thus  permit  those  attending 
the  convention  to  make  the  trip  to  the  summit  of  this  famous 
mountain.  In  order  that  this  may  be  done,  it  will  be  necessary  to 
assure  a  party  of  100,  The  rate  of  fare  will  be  $4.  Those  who 
wish  to  take  this  trip  should  notify  the  secretary, 


International  Railway  General  Foremen's  Association 

Announcement  has  been  made  that  the  1923  annual  convention 
will  be  held  at  Hotel  Sherman,  Chicago,  September  4  to  7  in- 
clusive.    The  following  topics  will  be  discussed : 

Shop  Efficiency,  Locomotive  and  Car  Departments.  Chairman, 
F.  M.  .A'Hearn,  Greenville,  Pa.  * 

a. — Apprentices,  training  and  developing. 

b. — Relation  of  foremen  and  employees. 

c. — Methods  of  increasing  efficiency  of  suK^visors  and  em- 
ployees. 

d. — Discipline. 

e. — Increased  output  per  man-hour;  costs. 

Welding  Flanges  on  Driving  Tires,  Engine  Truck  and  Tender 
Wheel  Tires.     Chairman,  H.  T.  Cromwell,  Baltimore,  Md. 

General  Repair  Methods  and  Maintenance.  Chairman,  J.  H. 
Frizell,  Topeka,  Kans. 

a. — Valves,   valve  gears  and  pow-er  reverse  gears. 

b. — Engine,  tender  and  car  trucks. 

c. — Air  brake  appliances  on  passenger  and  freight  equifment. 

General  Repair  Methods  and  Maintenance.  Chairman,  W.  S. 
Buntain,  Battle  Creek     Stokers,  Coal  Pushers  and  Air  Firedoors. 

Shop  Kinks,  Locomotive  and  Car  Departments.  Chairman,  Geo. 
H,  Logan,  Chicago,  111. 


Symposium  on  Locomotive  Terminal  Design 

The  Western  Society  of  Engineers,  Chicago,  will  present  a 
symposium  on  locomotive  terminal  design  at  its  rooms  in  the 
Monadnock  building  on  Tuesday  evening,  March  13.  L.  K. 
Sillcox,  general  superintendent  of  motive  power  of  the  Chicago, 
Milwaukee  &  St.  Paul,  will  discuss  the  subject  from  the  stand- 
point of  the  mechanical  derartment ;  R.  N.  Begien,  general  man- 
ager of  the   Baltimore   &   Ohio,   Western   lines,   will   outline  the 
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requirements  of  the  operating  department ;  and  \V.  T.  Krausch, 
engineer  of  buildings,  of  the  Chicago.  Burlington  &  Quincy,  will 
describe  the  manner  in  which  the  engineering  department  meets 
these  requirements. 


SUPPLY  TRADE  NOTES 


Fuel  Association  Convention  Program 

Julius  Kruttschnitt,  chairman  of  the  executive  committee 
of  the  Southern  Pacific,  will  deliver  the  opening  address  at 
the  convention  of  the  International  Railway  Fuel  Association 
to  be  held  at  the  Hotel  Winton,  Cleveland,  Ohio,  on  May 
21-24.  An  address  will  also  be  made  by  T.  K.  Maher,  presi- 
dent of  the  Maher  Collieries  Company.  A  partial  list  of  the 
papers  to  be  presented  is  as  follows:  "Extension  of  Locomo- 
tive Runs,"  by  C.  B.  Peck,  associate  editor,  Railway  Mechani- 
cal Engineer;  "Considerations  Covering  Use  of  Oil  as  a 
Locomotive  Fuel,"  by  M.  C.  M.  Hatch,  mechanical  engineer, 
M.  K.  &  T. :  "Fuel  Saving  Aspect  of  Boiler  Water  Treatment," 
by  C.  R.  Knowles,  superintendent  water  service,  Illinois 
Central;  "Value  of  Individual  Fuel  Performance  Records,"  by 
L.  G.  Plant,  editor,  Railway  Review ;  "Standardization  of 
the  Coal  Business,"  by  Geo.  H.  Gushing;  "The  Other 
Ten  Per  Cent,"  by  R.  S.  Twogood,  assistant  engineer.  South- 
ern Pacific;  "Economic  .'Aspects  of  the  Fuel  Oil  Situation," 
by  C.  E.  Beecher,  U.  S.  Bureau  of  Mines;  "Economy  in  the 
Heating  of  Stations  and  Buildings,"  by  Prof.  R.  W.  Noland, 
Purdue  University;  "Incentives  for  Promoting  Fuel  Economy," 
by  O.  S.  Buyer,  Jr. 

There  will  also  be  a  topical  discussion  of  the  paper  on  the 
eflect  of  tonnage  rating  and  speed  on  fuel  consumption  pre- 
sented by  J.  E.  Davenport  at  the  1922  convention. 


The   following   list   gives    names   of   secretaries,    dates    of    next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad  clubs: 

Air-Brake  Association. — F.  F.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.     1923  annual  convention;  Denver.  May  1  to  4  inclusive. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,   202  North  Hamilton  Ave.,  Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Annual  meeting,  Chicago, 
beginning  June  20,  1923. 

Division  V^ — Equipment  Painting  Division. — V.  R.  Hawthorne, 
Chicago. 

Division  VI — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey 
St.,  New  York.  Next  meeting,  Chicago,  May  22,  1923.  Annual  meet- 
ing, Hotel  Sherman,  Chicago,  May  15,   16  and  17,   1923. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Road.   Chicago. 

American  Society  of  Mechanical  Engineers, — Calvin  W.  Rice.  29  W. 
Thirty-ninth  St..  New  York.  Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth  Building,  New  York. 

American  Society  for  Testing  Materials. — C.  L.  Warwick.  University  of 
Pennsylvania,  Philadelphia,  Pa.  Annual  meeting,  Chalfonte-Haddon 
Hall  Hotel,  Atlantic  City,  N.  J.,  beginning  June  25,   1923. 

American  Society  for  Steel  Treating. — W.  H.  Eiseman,  4600  Prospect 
Ave.,  Oeveland,  Ohio. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.   Station,  Chicago,  111. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,   Montreal,  Que. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Fine  Ave., 
Chicago,  HI.  Meeting  second  Monday  in  month,  ejtcept  June,  July 
and   .\ugust.  Great  Northern  Hotel,   Chicago,   111. 

Car  Foremen's  Association  of  St.  Louis.. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Buildinc,  St.  Louis,  Mo. 

Central  Railway  Clue. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Next  meeting  March  8,  Iroquois  Hotel.  A  paper  entitled  "Fundamentals 
of  'Train  Control  with  Special  Reference  to  Railway  Operating  Con- 
ditions" will  be  presented  by  F.  J.  Dodgson,  consulting  engineer. 
General  Railway  Signal  Company. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,   III. 

Cincinnati  Railway  Club, — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio, 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,   2347   Clark  Ave.,   Detroit,   Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,  III.  Next  meeting.  May  21-24,  1923,  Cleve- 
land, Ohio. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabash  Ave.,  Winona,  Minn.  Annual  convention.  Hotel 
Sherman,   Chicago,   September  4-7,    1923. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y.  Annual  convention,  Hotel  Fuller,  Detroit,  Mich., 
May   22   to   25   inclusive,    1923. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass. 

New   York  Railroad  Club. — H.   D.  Vought,  26   Cortlandt    St.,   New   York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.  Y. 

Pacific   Railway  Club. — W.   S.  Wollner,  64  Pine  St.,   San  Francisco,  Cal. 
Next  meeting  University    Club  of  California,    Berkeley,   March    8,      A 
paper  entitled  "As  to  the  Locomotive,  What  Next"   will   be  presented 
'  by  G.  M.  Basford. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa. 

St.  Louis  Railway  Club. — B.  W.  Fruenthal,  Union  Station,  St.  Louis,  Mo. 

"Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth   St.,  Qeveland,  Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall,  605  North  Michigan  Ave., 
Chicago. 


J.  J.  Otley,  president  of  the  Otley  Paint  Manufacturing  Com- 
pany, Chicago,  died  on  January  20  from  cerebral  hemorrhage,  at 
Chicago. 

Thomas  W.  Delanty  has  joined  the  sales  organization  of  the 
Prime  Manufacturing  Company,  manufacturers  of  locomotive  and 
car  specialties,  Milwaukee,  Wis. 

The  Uehling  Instrument  Company,  Paterson,  N.  J.,  has  ap- 
pointed the  Mine  &  Smelter  Supply  Company  of  El  Paso,  Texas, 
as  its  exclusive  representatives  for  CO;  recording  equipment  and 
other  power  plant  recording  instruments  in  .\rizona.  New  Mexico, 
west  "Texas  and  Mexico  north  of  Mexico  City. 

Clyde  M.  Carr  has  retired  as  president  of  Joseph  T.  Ryerson 
&  Son,  Inc.,  but  will  continue  as  a  director.  On  account  of  poor 
health,   Mr.   Carr  has   been  unable  to  take  an  active  part  in  the 

management  of  the  firm 
for  the  past  two  years. 
.\t  the  annual  meeting  of 
the  directors,  Joseph  T. 
Ryerson  was  elected  pres- 
ident. Mr.  Carr  was 
born  in  Will  county,  Il- 
linois, in  1869.  He  at- 
tended Lake  Forest  Acad- 
emy and  was  later  a  stu- 
d  e  n  t  at  Northwestern 
University  for  two  years. 
He  first  became  asso- 
ciated with  Joseph  T. 
Ryerson  &  Son,  Inc.,  in 
1890.  and  has  taken  an 
active  part  in  the  man- 
agement of  the  firm's  af- 
fairs. Mr.  Carr  served 
as  vice-president  until 
1911.  when  he  was  elected 
president  of  the  corpora- 
tion to  succeed  Edward 
L.  Ryerson.  Mr.  Carr  has  always  been  an  active  leader  in  civic 
and  industrial  circles.  Joseph  T.  Ryerson.  who  has  been  elected 
;>resident  to  succeed  Mr.  Carr,  is  a  grandson  of  the  original  Jo- 
seph T.  Ryerson,  who 
founded  about  1842  the 
business  which  was  in- 
corporated under  its  pres- 
ent name  in  March,  1883. 
The  new  president  has 
been  for  22  years  in  the 
steel  business.  He  was 
born  in  Chicago  in  1880. 
and  immediately  after 
graduating  from  Yale  in 
1901  went  to  work  for 
the  .\merican  Sheet  Steel 
Company,  now  the  .Amer- 
ican Sheet  &  Tinplate 
Company,  at  its  mill  in 
^'andergrift,  Pa.  In  Oc- 
t  o  b  e  r,  1902,  he  entered 
the  service  of  Joseph  T. 
Ryerson  &  Son,  Inc.,  at 
Chicago,  and  in  1904  was 
elected  treasurer,  becom- 
ing vice-president  in  1911. 
Mr.  Ryerson  is  actively  interested  in  the  National  Chamber  of 
Commerce  and  other  general  industrial  work. 

The  -American  Bolt  Corporation,  with  headquarters  at  17  Bat- 
tery Place,  New  York  City,  has  been  organized  and  is  a  con- 
solidation of  the  Bayonne  Bolt  &  Nut  Company,  Bayonne,  N.  J., 
the  Boss  Nut  Company,  Chicago,  111.,  the  Standard  Bolt  Cor- 
poration, Columbus,  Ohio,  and  the  Michigan  Bolt  &  Nut  Works. 
Detroit,  Mich.  Justin  C.  Burns  is  chairman  of  the  board,  at 
Columbus,    Ohio;    J.    Rich    Steers,    president.    New    York    City; 
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Frank  S.  Bigler,  Detroit,  Mich.;  C.  L.  Riipf,  New  York  City; 
J.  A.  MacLean,  Chicago,  and  R.  H.  Hill,  Detroit,  Mich.,  arc 
vice-presidents.  Harley  E.  Burns  is  secretary  and  treasurer,  Co- 
lumbus. Ohio.  The  company  manufactures  Boss  nut  locks,  also 
a  complete  line  of  bolt  and  nut  products. 

S.  I.  Hopkins,  representative  of  the  Safety  Car  Heating  &  Light- 
ing Company,  with  headquarters  at  St.  Louis,  Mo.,  has  been  pro- 
moted to  manager  of  the  St.  Louis  office. 

Michael  J.  O'Connor  has  been  appointed  a  special  railroad 
representative  of  William  H.  Keller,  Inc.,  Grand  Haven,  Mich., 
manufacturers  of  Keller  pneumatic  tools.  Mr.  O'Connor's  terri- 
tory will  cover  the  sec- 
tion of  the  country  situ- 
ated east  of  Chicago  and 
his  headquarters  will  be 
at  631  Fulton  building. 
Pittsburgh,  Pa.  He  is  an 
old  railroad  man.  having 
served  as  a  locomotive 
engineman  on  the  Cincin- 
nati, Hamilton  &  Dayton 
for  twenty  years.  After 
leaving  railroad  work  he 
accepted  a  position  with 
the  Chicago  Pneumatic 
Tool  Company,  with 
whom  he  was  employed 
for  four  years  and  after 
that  was  connected  for 
six  years  with  the  In- 
gersoll-Rand  Company, 
whom  he  left  to  take  up 
his  new   work. 

The  first  locomotive  to  be  built  on  the  Pacific  Coast  was  recently 
completed  by  the  Willamette  Iron  &  Steel  Works  at  Portland, 
Ore.  The  locomotive  is  of  the  geared  type  and  will  be  used  for 
logging  purposes. 

W.  P.  Thomas,  road  foreman  of  engines  of  the  Minneapolis  & 
St.  Louis,  at  Marshalltown,  Iowa,  has  been  appointed  service  en- 
gineer of  the  Franklin  Railway  Supply  Company,  Inc.,  New  Y'ork. 

W.  H.  Holtom.  road  foreman  of  engines  of  the  Michigan  Cen- 
tral at  Jackson,  Mich.,  has  been  appointed  service  engineer  of  the 
Franklin  Railway  Supply  Company,  Inc.,  New  Y^ork. 

William  G.  Willcoxson,  formerly  with  the  Boss  Nut  Company, 
has  joined  the  sales  organization  of  the  Gold  Car  Heating  &  Light- 
ing Company,  Brooklyn,  N.  Y.  Mr.  Willcoxson  will  have  his  head- 
quarters at  Chicago,  111. 

H.  E.  Seifried,  secretary-treasurer  of  the  Stone  Franklin  Com- 
pany, St.  Louis.  Mo.,  has  been  appointed  assistant  to  the  vice- 
president  of  the  Franklin  Railway  Supply  Company.  Inc..  Chicago, 
succeeding  H.   M.  Clawson,  resigned. 

The  Sommer-.'Vdams  Company,  Cleveland,  Ohio,  recently  incor- 
porated, has  taken  over  the  line  of  milling  cutters  formerly  made 
by  the  Cleveland  Milling  Machine  Company,  and  will  also  manu- 
facture special  tools,  jigs  and  fixtures. 

The  Globe  Steel  Tube  Company,  :Milwaukee,  Wis.,  has  opened 
a  southeastern  district  sales  office  at  716  Continental  building,  Bal- 
timore. Md.,  and  R.  R.  Lally,  formerly  of  the  National  Tube  Com- 
pany, has  been  appointed  district  sales  agent. 

The  Combustion  Engineering  Corporation,  New  York  City,  has 
acquired  the  Quinn  Oil  Burner  &  Torch  Company  also  of  New 
Y'ork  City.  W.  R.  Quinn,  former  president  of  the  Quinn  Com- 
pany, becomes  associated  with  the  Combustion  Engineering  Cor- 
poration as  manager  of  its  fuel  oil  department. 

The  American  Locomotive  Company  and  the  General  Electric 
Company  have  entered  into  an  arrangement  providing  for  close  co- 
operation between  the  engineering  organizations  and  manufactur- 
ing facilities  of  the  two  companies,  in  the  design  and  manufacture 
of  electric  locomotives  for  use  on  steam  or  electric  railways. 

At  the  annual  meeting  of  the  Brake  Beam  Manufacturers'  In- 
stitute at  the  Union  League  Club.  Chicago,  on  January  18,  the 
following  officers  were  elected :  J.  H.  Slawson.  vice-president  of 
the  Republic  Railwav  Equipment  Company.  Inc.,  was  re-elected 
president;  A.  H.  Pevcke.  manager  of  the  brake  beam  department 


of  the  .•\merican  Steel  Foundries,  was  ck-cted  vice-president,  and 
F.  T.  DeLong,  vice-president  and  sales  manager  of  the  Chicago 
Railway   Equipment   Company,  was  re-elected  treasurer. 

L.  K.  Berry  resigned  as  domestic  sales  manager  of  the  Warner 
&  Swasey  Company,  Cleveland,  Ohio,  on  'February  1,  to  become 
sales  manager  of  the  Detroit  Twist  Drill  Company,  Detroit,  Mich. 
He  will  be  succeeded  by  C.  J.  -Stilwell,  foreign  sales  manager, 
whose  jurisdiction  will  cover  both  foreign  and  domestic  sales. 

Harry  .Y.  Pike  has  been  appointed  railway  representative  of 
the  Standard  Engineering  &  Lubricating  Company,  New  York, 
manufacturers  of  Triplex  water  and  metal  treatment  and  Beltcling 
lubricator.  Mr.  Pike  Ijegan  railroad  work  in  1880  as  general  storc- 
.  keeper  of  the  Lake  Erie  &  Western  in  Lima,  Ohio,  now  part  of 
the  New  York  Central  lines.  In  1883  he  was  appointed  chief  clerk 
in  the  motive  power  department  of  the  Chicago  &  Atlantic,  now 
a  part  of  the  Erie.  In  1885  he  was  made  a  representative  of  the 
American  Brake  Company  at  St.  Louis,  and  three  years  later  went 
to  the  U.  S.  Metallic  Packing  Company  in  the  same  capacity,  with 
offices  in  Chicago.  In  1893  he  was  appointed  a  representative  of 
the  Chicago  Pneumatic  Tool  Company,  and  in  1904  was  made 
eastern  sales  manager  of  the  Flannery  Bolt  Company,  with  offices 
in  New  York  City.  After  severing  his  connection  with  that  com- 
pany he  was  associated  with  a  number  of  indu.strial  and  other  con- 
cerns, now  returning  to  the  railway  supply  interests. 

At  the  annual  meeting  of  the  Pollak  Steel  Company,  Cincinnati, 
Ohio,  Emil  Pollak,  for  many  years  president,  was  elected  chairman 
of  the  board  of  directors.  Maurice  E.  Pollak,  formerly  vice-presi- 
dent, was  elected  presi- 
dent. Julian  A.  Pollak 
was  re-elected  vice-presi- 
dent, with  headquarters 
at  Qeveland,  and  Edward 
J.  Schriever  was  re-elect- 
ed secretary.  Edgar 
Johnson  has  been  elected 
a  director,  and  Charles 
Judah,  treasurer,  was 
elected  to  the  board  of 
directors  to  fill  the  va- 
cancy caused  by  the  re- 
tirement of  Bernard  E. 
Piollak,  formerly  v  i  c  e  - 
president.  D.  E.  Sawyer 
has  retired  as  general 
sales  manager.  The  gen- 
eral sales  management  of 
the  company,  formerly 
handled  in  the  New  York 
office,  will  be  conducted 
from  Cincinnati,  but  the 
company  will  maintain  a  sales  office  in  the  Equitable  building.  New 
York  City,  with  Clyde  F.  Hicks  as  eastern  representative.  Mau- 
rice E.  Pollak  was  born  at  Cincinnati,  Ohio,  and  has  lived  there 
all  his  life.  He  attended  the  public  school,  Franklin  preparatory 
school  and  the  University  of  Cincinnati.  On  leaving  the  uni- 
versity he  went  into  business  with  his  father,  Emil  Pollak,  and 
served  his  apprenticeship  in  the  shops  at  Cincinnati,  and  later  be- 
came superintendent  of  that  plant,  which  position  he  held  for 
several  years.  In  the  reorganization  of  the  company  in  1911,  when 
the  Pollak  Steel  Company  was  formed,  the  Pollak  interests  took 
over  the  Cincinnati  plant  from  the  old  company,  the  Block  Pollak 
Iron  Company,  and  Maurice  E.  Pollak  was  then  elected  vice-presi- 
dent in  charge  of  operations.  The  Cincinnati  plant  was  extended 
during  1915,  1916  and  1917,  and  the  Chicago  plant  was  acquired 
in  1916,  and  has  since  grown  in  size.  In  1919  the  Pollak  Steel 
Company  purchased  the  plant  of  the  Interstate  Iron  &  Steel  Coin- 
pany  at  Marion.  Ohio,  thereby  acquiring  another  addition  to  its 
already  large  properties. 

The  Walworth  Manufacturing  Company,  Boston,  Mass.,  has  or- 
eanized  the  Walworth  Ohio  Company,  with  general  office  at  Cleve- 
land, Ohio,  to  be  conducted  as  a  branch  of  the  Walworth  Manu- 
facturing Company.  The  new  company  has  taken  over  the  busi- 
ness and  property  of  the  Hiram  Rivitz  Company  of  Qeveland. 
S  R  Mitchell,  manager  of  the  Kewanee  Works  of  the  Walworth 
Manufacturing  Company,  has  l>een  appointed  vice-president  and 
genera!  manager  at  Cleveland  of  the  new  Walworth  unit  and  will 
take  active  charge  of  the  Walworth  Ohio  Comfany. 


M.    E.    Pollak 
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TRADE  PUBLICATIONS 


EQUIPMENT  AND  SHOPS 


Seamless  Boiler  Tubes. — Bulletin  No.  12,  covering  the  prop- 
erties, use  and  manufacture  of  Shelby  seamless  hot  rolled  boiler 
tubes,  is  a  valuable  addition  to  the  series  of  bulletins  issued  by 
the  National  Tube  Company,  Pittsburgh,  Pa.  The  details  of  man- 
ufacture are  clearly  described  and  the  text  is  accompanied  by  many 
illustrations.  In  addition  to  information  in  regard  to  physical  and 
chemical  properties  and  tests  there  are  a  number  of  tables  covering 
tubes  ranging  from  2-in.  to  6-in.  diameter  which  are  of  value  to 
users  of  such  material. 

Coaling  Plants. — The  Howlett  Construction  Company,  Moline, 
111.,  has  issued  a  booklet  containing  line  drawings  and  photographic 
illustrations  of  various  types  of  coaling  equipment  it  has  recently 
built  for  railways,  together  with  illustrations  and  specilications 
concerning  its  line  of  hoists,  car  pullers,  coaling  aprons  and  other 
machinery  adapted  for  this  use.  The  principal  coaling  stations 
illustrated  are  concrete  plants  built  for  the  St.  Louis-San  Francisco 
and  the  Louisville,  Henderson  &  St.  Louis,  and  frame  plants  built 
for  the  Great  Northern  and  the  Illinois  Central. 

The  .•\.merican  Society  for  Testing  Materials  has  published 
in  pamphlet  form  a  list  of  alloys  which  is  taken  from  the  report 
of  the  Committee  on  Non-Ferrous  Metals  and  Alloys  presented 
at  the  last  annual  meeting  of  the  societ.v.  This  list  contains  the 
chemical  composition  of  approximately  1,500  alloys,  divided  into 
17  groups,  the  alloys  in  each  group  being  arranged  alphabetically. 
Among  the  important  allo.vs  listed  are  275  of  brass,  260  of  bronze, 
165  of  nickel  silver,  140  of  aluminum,  130  of  tin  base  and  105  of 
lead  base. 

Oil  Burners. — F.  J.  Ryan  &  Company,  Philadelphia,  Pa.,  has 
just  issued  bulletin  IB  entitled  "Mires  Oil  Burners,"  containing 
a  large  amount  of  information  of  value  to  industrial  users  of  oil- 
burning  equipment.  Essential  factors  in  the  efficient  burning  of 
fuel  oil  are  pointed  out ;  also  the  effect  of  relative  air  and  oil 
pressures.  Two  sets  of  curves  are  illustrated  from  which  the 
correct  size  of  burner  and  necessary  amounts  of  air  needed  for 
correct  combustion  can  be  determined.  Details  regarding  the 
construction  and  operation  of  the  Mires  burner  are  also  included. 

Applying  Science  to  Inhibit  Rust. — This  is  the  title  of  a 
booklet  just  issued  by  the  Dearborn  Chemical  Company,  Chicago, 
describing  No-Ox-Id.  a  recently  developed  compound  for  use 
in  protecting  iron  and  steel  surfaces  against  rust.  A  wide  range 
of  applications  for  the  compound,  which  not  only  protects  by  pro- 
viding a  surface  covering  but  chemically  inhibits  the  tendency 
toward  corrosion  under  the  ordinary  protective  coating,  are  set 
forth  in  the  booklet,  together  with  directions  for  its  application 
by  dipping,  brushing  or  spraying,  under  a  wide  range  of  conditions. 

Lifting  M.'iGNETs. — Publication  3015,  distributed  by  the  Cutler- 
Hammer  Manufacturing  Company,  Milwaukee,  Wisconsin,  is  an 
illustrated  24-page  booklet  describing  C-H  Red  lifting  magnets. 
The  advantages  of  these  high  duty  lifting  magnets  are  explained, 
vi-ith  particular  emphasis  on  important  features  of  construction. 
Full  construction  details  are  given.  .A  large  number  of  clear-cut, 
interesting  illustrations  show  the  adaptability  of  C-H  magnets 
to  many  industrial  fields.  Performance  data  and  resultant  savings 
on  some  of  the  installations  are  given ;  also  operating  costs.  Lists 
showing  the  lifting  capacity  and  ratings  of  the  different  sizes  of 
C-H  high  duty  lifting  magnets  are  included.  The  booklet  will  be 
of  interest  to  all  confronted  with  metal  scrap  or  material  handling 
problems. 

Feed  Water  Treatment. — The  scientific  handling  of  serious 
water  problems  confronting  both  railroad  and  industrial  users  of 
steam  boilers  is  the  subject  of  a  brief  but  forceful  little  booklet 
recently  issued  by  the  Dearborn  Chemical  Company,  Chicago. 
This  booklet  shows  how  the  Dearborn  organization,  with  35  years' 
experience  in  treating  feed  water,  goes  into  the  matter  for  its 
,  clients  from  every  angle,  including  (1)  the  complete  mineral  analy- 
sis; (2)  study  of  plant  equipment  and  operating  conditions;  (3) 
expert  advice  and  assistance  from  the  standpoint  of  practical  power 
production  engineering;  (4)  followed  up  with  laboratory  control 
after  treatment  is  installed,  the  water  being  analyzed  from  time 
to  time  and  the  material  adjusted  to  suit  changing  conditions  that 
may  develop. 


Locomotive    Orders 

The  Norfolk  Southern  has  ordered  4  Consolidation  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Chicago  Junction  has  ordered  5,  0-8-0  type  switching 
locomotives  from  the  Lima  Locomotive  Works. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  30  Mikado 
type  locomotives  from  the  Lima  Locomotive  Works. 

The  Lehigh  &  New  England  has  ordered  three  2-8-0  type 
locomotives  from  the  American  Locomotive  Company. 

The  Centr.^l  uf  New  .Jersey  has  ordered  10  Mikado  type  loco- 
motives from  the  American  Locomotive  Company. 

The  New  York,  Ontario  &  Western  has  ordered  6  Mountain 
t.\pe  locomotives  from  the  .\merican  Locomotive  Company. 

The  Denver  &  Rio  Grande  Western  has  ordered  20  Mikado 
locomotives  from  the  .American   Locomotive   Company. 

The  Oliver  Iro.n-  Mining  Company  has  ordered  12,  8-wheel 
switching  locomotives  from  the  American  Locomotive  Company. 

The  Republic  Iron  &  Steel  Comp.\ny  has  ordered  5,  0-8-0 
type  switching  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Quebec  Develop.ment  Company,  Charlotte,  N.  C,  has 
ordered  from  the  .American  Locomotive  Company  14,  4-wheel  tank 
engines. 

The  Chicago,  Rcck  Island  &  Pacific  has  ordered  30  Mikado 
t\  lie  and  10  Mountain  type  locomotives  from  the  American  Loco- 
motive Company. 

The  New  Ycrk  Central  will  have  repairs  made  to  from  25 
to  50  Consolidation  and  Mikado  type  locomotives  at  the  Beach 
•jrove,   Ind.,  shops. 

The  Mobile  &  Ohio  has  ordered  10  Mikado  type  locomotives 
from  the  Lima  Locomotive  Works  and  3  Pacific  type  locomotives 
from  the  Baldwin  Locomotive  Works. 

The  New  York  Central  has  ordered  for  the  Indiana  Harbor 
Belt  10  Mikado  type  locomotives  from  the  Lima  Locomotive  Works 
and  10  Mikado  type  from  the  American  Locomotive  Company. 

The  Buffalo,  Rochester  &  Pittsburgh  has  ordered  5  Pacific 
type  passenger  locomotives,  9.  0-8-0  type  switching  locomotives, 
14,  2-6-6-2  Mallet  type  and  2.  2-8-8-2  Mallet  type  locomotives 
from  the  .'\merican  Locomotive  Company. 

The  Pennsylvania  Railroad  has  placed  orders  with  the  Bald- 
win Locomotive  Works  for  the  construction  of  275  engines  for 
heavy  freight  service,  delivery  to  be  made  before  November  1, 
next.  This  number  includes  75  locomotives  not  hitherto  allottcil 
out  of  a  total  authorization  of  30O,  approved  by  the  board  of 
directors  on  January  10.  It  also  includes  a  new  and  additional 
authorization  of  200,  making  altogether  500  new  locomotives  or- 
dered by  the  Pennsylvania  Railroad  System  since  the  first  of  the 
year.  Delivery  is  just  being  completed  of  an  order  for  100  heavy 
freight  engines  placed  with  the  Baldwin  Locomotive  Works  last 
.\ugust.  AH  of  the  new  locomotives  now  ordered  and  under  con- 
struction will  be  used  to  replace  others  of  lighter  and  inferior 
tvnes  which  are  to  be  retired  from  service. 


Passenger    Car    Orders 

The  Union  Pacific  has  ordered  10  horse  baggage  cars  from 
the  American  Car  &  Foundry  Company, 

The  Union  Pacific  has  ordered  10  steel  dining  cars  and  8  steel 
observation  cars  from  the  Pullman  Company. 

The  Centr.\l  of  New  Jersey  has  ordered  three  baggage  and 
mail  cars  from  the  American  Car  &  Foundry  Company. 

The  Central  Vermont  will  have  8  coaches  and  2  baggage 
cars  built  at  the  Port  Huron,  Mich,,  shops  of  the  Grand  Trunk. 

The  Buffalo.  Rochester  &  Pittsburgh  has  ordered  7  coaches, 
3  baggage  and  mail  and  6  baggage  cars  from  the  .American  Car  & 
Foundry  Company. 


March.  1923 


RAIIAVAY     MECHANICAL     ENGINEER 


197 


The  Western  Pacific  has  ordered  20  coaches  and  8  dining  cars 
from  the  Pullman  Company  and  20  baggage  cars  from  the  Pressed 
Steel   Car   Company. 

The  Canadian  Pacific  has  ordered  12  combination  mail  and 
baggage  cars,  6  cafe  parlor  car  frames  and  6  buffet  car  frames 
from  the  Canadian  Car  &  Foundry  Company. 

The  Erie  Railroad  has  increased  its  accommodations  lor  sub- 
urban passengers  to  and  from  New  York  City  by  the  purchase  of 
14  Pullman  sleeping  ears  which  have  been  converted  into  day 
coaches.     The  cars  will  scat  84  passengers  each. 


Freight  Car  Orders 

Swift  &  Co.  is  building  200  refrigerator  cars  in  its  own  shops. 

The  Lion  Oil  Company  has  ordered  100  tank  cars  from  the 
Chicago  Steel  Car  Company. 

The  Gulf  Refining  Company  has  ordered  100  tank  cars  from 
the  Standard  Steel  Car  Company. 

The  Texas  Comp.\ny  has  ordered  100  tank  cars  from  the  Gen- 
eral American  Tank  Car  Corporation. 

The  Minarets  &  Western  has  ordered  200,  40-ton  flat  cars 
from  the  Pacific  Car  S:  Foundry  Company. 

The  Great  Northern  has  ordered  125  tank  cars  of  12,500  gal. 
capacity  from  the  Chicago  Steel  Car  Company. 

The  Central  of  New  Jersey  is  having  200  bo.\  cars  repaired 
at  the  shops  of  the  Standard  Steel  Car  Company. 

The  Interstate  Railroad  has  ordered  500  hopper  cars  of  55 
tons'  capacity  from  the  Pressed  Steel  Car  Company. 

The  Southern  Lumber  Company.  Warren,  ,\rk.,  has  ordered 
125,  50-ton  logging  cars  from  the  Bettendorf  Company. 

The  Illinois  Central  has  ordered  50,  30-yd.  air  dump  cars 
from  the  Western  Wheeled  Scraper  Company,  .\urora.  111. 

The  Canadian  National  has  ordered  100  general  service  cars 
of  50  tons'  capacity  from  the  Pressed  Steel  Car  Company. 

The  Mobile  &  Ohio  has  ordered  400  box  cars,  lOO  stock  cars 
and  200  hopper  cars  from  the  American  Car  &  Foundry  Company. 

The  Hillman  Coal  Company,  Pittsburgh,  Pa.,  has  ordered 
300  steel  hopper  cars  of  55  tons'  capacity  from  the  Standard  Steel 
Car   Company. 

The  Great  Northern  has  divided  equally  an  order  for  1,500 
ore  cars  between  the  Pressed  Steel  Car  Company  and  the  Cambria 
Steel  Company. 

The  Canadian  National  has  ordered  400  automobile  cars  from 
the  National  Steel  Car  Corporation,  Ltd.,  and  600  from  the  Cana- 
dian Car  &  Foundry  Company. 

The  Southern  Pacific  has  ordered  575,  50-ton  general  service 
cars  from  the  Ralston  Steel  Car  Company  and  is  having  500  log- 
ging cars  built  in  the  shops  of  its  Pacific  system. 

The  .Atlantic  Coast  Line  has  ordered  from  the  Virginia 
Bridge  &  Iron  Company  500  sets  of  steel  underframes  and  super- 
structures for  bo.x  cars  to  be  built  in  its  own  shops. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  1,000  com- 
posite hopper  cars  from  the  Pressed  Steel  Car  Company  and  50O 
composite  gondola  cars  from  the  Standard  Steel  Car  Company. 

The  Buffalo,  Rochester  &  Pittsburgh  has  ordered  50  caboose 
cars  from  the  Standard  Steel  Car  Company.  This  company  has 
also  placed  an  order  for  25  extension  side  dump  cars  with  the  Clark 
Car  Company. 

The  Canadian  Pacific  has  ordered  300  steel  underframe  flat 
cars  from  the  Eastern  Car  Company,  300  gondola  cars  from  the 
Canadian  Car  &  Foundry  Company  and  will  build  50  tank  cars  in 
the  Canadian  Pacific's  shops. 

The  Southern  Pacific  has  ordered  3,700  box  cars  from  the 
Standard  Steel  Car  Company,  350  flat  from  the  Ralston  Steel  Car 
Company,  550  stock  from  the  Pullman  Comrany.  The  railroad 
company  will  build  300  flat  cars  and  100  caboose  cars  in  its  own 
shops. 

The  Elgin.  Joliet  &  Eastern  has  ordered  200  all-steel  hopper 
cars  from  the  Mount  Vernon  Car  Manufacturing  Company,   100 


all-steel  hopper  cars  and  100  composite  gondola  cars  from  the 
Pressed  Steel  Car  Company ;  all  of  the  above  cars  are  of  70  tons' 
capacity.  Orders  were  also  placed  for  200  composite  gondola  cars 
with  the  Pullman  Company  and  for  200  composite  gondola  cars 
with  the  Standard  Steel  Car  Company. 

The  Illinois  Central  has  ordered  125  caboose  cars  from  the 
-American  Car  &  Foundry  Company,  1,750  composite  gondola  cars 
from  the  Pullman  Company,  750  from  the  General  .^merican  Car 
Company  and  ,i00  each  from  the  Bettendorf  Company  and  the 
Keith  Car  &  Manufacturing  Company. 


Machinery  and  Tools 

The  Seaboard  Air  I.inr  lias  ordered  2.  30-in.  lathes  from  Jo- 
seph T.  Ryerson  &  Son. 

The  Michigan  Central  has  ordered  an  800-lb.  hammer  from 
the  Ni!es-Bement-Pond  Company. 

The  Norfolk  &  Western  has  ordered  a  2,000-lb.  hammer  from 
the  Niles-Bcment-Pond  Company. 

The  Illinois  Central  has  ordered  one  150-ton  wrecking  crane 
from  the  Industrial  Works,  Bay  City,  Mich. 

The  Southern  Pacific  has  ordered  a  400-ton  double-end  wheel 
press  from  the  Niles-Bemcnt-Pond  Company. 

The  Trans-Mississippi  Terminal  has  ordered  one  set  of  bend- 
ing rolls  from  the  Niles-Bement-Pond  Company. 

The  Baldwin  Locomotive  Works  has  ordered  2  horizontal  rod 
milling  machines  from  the  Niles-Bement-Pond  Company. 

The  Denver  &  Rio  Grande  Western  has  ordered  one  75-ton 
wrecking  crane  from  the  Industrial  Works,  Bay  City,  Mich. 

The  Denver  &  Salt  Lake  has  ordered  one  500-lb.  Bradley 
hammer  from  the  Herr  Rubincam  Supply  Company,  Denver,  Colo. 

The  Northern  Pacific  has  ordered  a  30-in.  planer,  a  36-in. 
planer,  and  a  48-in.  planer ;  also  a  100-ton  bushing  press  from  the 
Niles-Bement-Pond  Company  and  several  other  tools. 


Shops  and  Terminals 

Chicago  &  North  Westkrn. — This  company  contemplates  the 
construction  of  a  new  shop  building  at   Madison,  Wis. 

Northern  PAaric. — This  comfany  contemplates  the  construc- 
tion of  a  boiler  shop  at  Livingston.  Mont.,  reported  to  cost  ap- 
proximately $150,000. 

St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract for  the  construction  of  a  roundhouse  at  Muskogee,  Okla.,  to 
C.  E.  Hamilton  of  St.  Louis,  Mo, 

Missouri   Pacific. — This  company   has  awarded  a  contract   to    » 
J.  J.  Wuellner  &  Son,  Alton,  111.,  for  the  construction  of  a  147-ft. 
by  201 -ft.  brick  machine  shop  at  Ewing  avenue,  St.  Louis,   Mo. 

.\tchison,  Topeka  &  Santa  Fe. — This  company  contemplates 
the  construction  of  two  new  roundhouses,  a  car  repair  house  and 
extensive  yard  improvements  at  Emporia,  Kan,,  to  cost  approxi- 
mately $5,000,000. 

.•\tchison,  Topeka  &  Santa  Fe. — This  company  has  authorized 
the  following  construction  work'  at  Emporia,  Kan. :  One  120-ft. 
turntable,  a  43-stall  roundhouse,  a  1,000-ton  coal  chute,  cinder  pits, 
oil  and  water  crane  with  necessary  tracks,  a  blacksmith  building, 
lavatory  and  roundhouse  oflice  building  and  car  repair  yard 
facilities. 

Pere  Marquette.— This  company  has  awarded  a  contract  to 
Battey  &  Kipp,  Chicago,  for  the  construction  of  a  30-stall  round- 
house, a  100-ft.  electrically  operated  turntable,  a  concrete  coaling 
station  and  sandhouse.  a  water  tank,  a  cinder  pit  and  related 
facilities.  When  completed  the  facilities  will  also  be  used  by  the 
Wabash  and  the  Pennsylvania. 

Great  Northern. — This  company  will  construct  a  30-ft.  by 
450-ft.  addition  to  its  woodworl<ing  shop  and  a  600-ft.  monitor 
on  its  car  repair  shed  at  Great  Falls,  .\tont.,  to  cost  approximately 
$42,000  Bids  will  be  called  for  about  March  1.  The  company 
is  also  calling  for  bids  for  the  construction  of  a  145-ft.  by  300-ft. 
addition  to  the  car  repair  shop  at  St.  Cloud.  Minn.,  to  cost  ap- 
proximately $100,000. 
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PERSONAL  MENTION 


General 

E.  C.  HowERTOX,  master  mechanic  Denver  &  Rio  Grand 
Western  at  Alamosa,  Colo.,  has  been  appointed  general  mechanical 
inspector,  succeeding  J.  C.  Brown. 

H.  M.  Ray,  personnel  assistant  of  the  Kansas  City  Southern, 
with  headquarters  at  Kansas  City,  Mo.,  has  been  appointed  per- 
sonnel supervisor,  with  the  same  headquarters. 

J.  Butler,  master  mechanic  of  the  Ann  Arbor,  with  head- 
quarters at  Owosso,  Mich.,  has  been  promoted  to  superintendent 
of  motive  power,  with  the  same  headquarters. 

O.  M.  Davison,  wage  supervisor  of  the  Kansas  City  Southern, 
with  headquarters  at  Kansas  City,  Mo.,  has  been  appointed  super- 
visor of  wages  and  working  agreements,  with  the  same  head- 
quarters. 

B.  M.  Brown,  master  mechanic  for  the  Southern  Pacific  Hnes 
with  headquarters  at  El  Paso,  Tex.,  has  been  promoted  to  assistant 
superintendent  of  motive  power  and  equipment  with  headquarters 
at  Algiers,  La. 

A.  H.  Oelkers.  whose  appointment  to  chief  mechanical  engineer 
of  the  St.  Louis-San  Francisco,  with  headquarters  at  Spring- 
field, Mo.,  has  been  announced,  was  born  on  October  4,  1885,  on 
a  ranch  near  New  Braun- 
fels,  Tex.  He  entered 
railway  service  in  1901, 
as  an  apprentice  ma- 
chinist on  t4ie  Southern 
Pacific,  at  San  Antonio, 
Tex.,  and  held  this  posi- 
tion until  1904,  w^hen  he 
entered  Purdue  Univer- 
sity. He  was  graduated 
from  the  university  in 
1907.  with  a  degree  in 
mechanical  engineering. 
He  re-entered  the  service 
of  the  Southern  Pacific 
in  September  of  that 
year,  being  assigned  to 
road  locomotive  tests  and 
miscellaneous  work  in 
the  motive  power  depart- 
ment, with  headquarters 
at  Houston,  Tex.  He 
was    promoted    to    head 

draftsman  in  1910,  and  held  this  position  until  January,  1912, 
when  he  was  promoted  to  mechanical  engineer  of  the  lines  in 
Texas  and  Louisiana.  During  1916  and  1917  he  served  as  general 
shop  foreman  and  supervisor  of  construction  and  new  equipment, 
but  resigned  in  August,  1918,  to  enlist  in  the  U.  S.  Naval  Avia- 
tion Service.     Following  his  discharge  from  the  navy  in  February, 

1919,  he  was  appointed  master  mechanic  on  the  Louisiana  lines 
of    the    Southern    Pacific,    which    position    he    held    until    March, 

1920,  when  he  was  pTOmoted  to  assistant  superintendent  of  motive 
power  and  engineering.  He  resigned  from  this  position  on  De- 
cember 31,  1922,  to  enter  the  service  of  the  St.  Louis-San  Fran- 
cisco as  chief  mechanical  engineer. 

J.  W.  Slack,  Jr.,  has  been  appointed  supervisor  of  the  wage 
bureau  of  the  Long  Island,  with  headquarters  at  New  York. 
He  will  report  to  and  receive  instructions  from  the  general 
superintendent,  to  whom  any  question  dealing  with  rates  of  pay, 
rules  or  working  conditions  will  be  transmitted  for  decision,  in 
accordance  with  present  practice. 

E.  M.  CoONEY  has  been  appointed  motive  power  inspector  of 
the  Chicago  &  Eastern  Illinois,  with  headquarters  at  Danville,  111. 
Mr.  Cooney  began  railroad  work  as  an  apprentice  in  the  boiler 
department  of  the  Cleveland,  .\kron  &  Columbus — now  part  of  the 
Pennsylvania  system — in  1894,  was  made  foreman  boiler  maker  in 
1904  and  was  engaged  on  special  duty  service  under  the  superin- 
tendent of  motive  power  at  Toledo,  Ohio,  from  1912  to  1915. 
After  serving  as  master  mechanic  of  the  Ohio  River  &  Western 
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from  1915  to  1917  he  was  assigned  to  the  general  superintendent 
of  motive  power's  office  at  Pittsburgh,  Pa.,  as  general  mechanical 
inspector  of  the   Pennsylvania  system  Lines  West. 

Master  Mechanics  and  Road  Foremen 

L.  J.  Gallagher  has  been  appointed  road  foreman  of  engines 
of  the  Northern   Pacific  with  headquarters  at  Missoula,   Mont. 

C.  Peterson,  acting  master  mechanic  of  the  Denver  &  Salt 
Lake,  with  headquarters  at  Denver,  Colo.,  has  been  appointed 
master  mechanic. 

J.  C.  Brown,  general  mechanical  inspector  Denver  &  Rio  Grande 
Western,  has  been  appointed  master  mechanic  with  headquarters 
at  .Alamosa,  Colo. 

W.  B.  Lieck,  general  foreman  of  the  Southern  Pacific  at  El 
Paso,  has  been  promoted  to  master  mechanic  with  the  same  head- 
quarters, succeeding  B.  M.  Brown,  promoted. 

H.  L.  Ellerbush  has  been  appointed  master  mechanic  of  the 
Central  division  of  the  Union  Pacific,  with  headquarters  at  Marys- 
ville,  Kans.,  succeeding  W.  J.  Kirsch,  transferred. 

G.  C.  GoFF  has  been  appointed  master  mechanic  of  the  Southern 
with  headquarters  at  Spencer,  N.  C,  succeeding  B.  McBride 
who  has  been  transferred  in  a  similar  capacity  to  Charleston, 
S.  C. 

W.  J.  KiRSCH,  master  mechanic  of  the  Central  division  of  the 
L'nion  Pacific,  with  headquarters  at  Marysville,  Kans.,  has  been 
transferred  to  the  Kansas  division,  with  headquarters  at  Kansas 
City,  Kans. 

J.   A.    Marshall,   road    foreman   of   engines   of   the  Northern 

Pacific,  with  headquarters   at   Duluth.   Minn.,  has   been  promoted 

to  master  mechanic  of  the  Lake  Superior  division  with  the 
same  headquarters. 

J.  M.  KiLFOYLE,  terminal  master  mechanic  of  the  L'nion  Pacific 
with  headquarters  at  Pocatello,  Idaho,  has  been  appointed  master 
mechanic  of  the  Utah  division  with  the  same  headquarters,  suc- 
ceeding D.  Gratian,  resigned. 

M.  J.  Powers,  assistant  superintendent  of  motive  power  of  the 
Colorado  &  Southern,  has  been  appointed  terminal  master  mechanic 
of  the  Union  Pacific  with  headquarters  at  Pocatello,  Idaho, 
succeeding  Mr.  Kilfoyle,  promoted. 

E.  Becker,  master  mechanic  on  the  Chicago  &  North  Western, 
with  headquarters  at  Escanaba,  Mich.,  has  been  appointed  master 
mechanic  of  the  Green  Bay  &  Western,  the  Kewaunee,  Green 
Bay  &  Western  and  the  Ahnapee  &  Western,  with  headquarters 
at  Green  Bay,  Wis.,  succeeding  T.  T.  McPherson,  who  lias  re- 
signed. 

Shop  and  Enginehouse 

P.  GoGGiN,  machinist,  has  been  promoted  to  gang  foreman  of 
the  Boston  &  Albany  at  West  Springfield,  Mass. 

V.  Brass.\rd,  gang  foreman  of  the  Boston  &  Albany,  has  been 
promoted  to  assistant  day  enginehouse  foreman  at  West  Spring- 
field, Mass. 

W.  H.  Dibble,  assistant  day  enginehouse  foreman  at  the  West 
Springfield,  Mass.,  enginehouse  of  the  Boston  &  -Albany,  has  been 
promoted  to  day  enginehouse  foreman. 

E.  P.  Kelley,  day  enginehouse  foreman  of  the  Boston  &  Albany 
at  West  Springfield,  Mass.,  has  been  promoted  to  general  engine- 
house  foreman  at  the  same  point,  succeeding  A.  L.  Babcock,  re- 
tired. 

Anthony  L.  Babcock,  day  enginehouse  foreman  of  the  Boston 
&  Albany  at  West  Springfield,  Mass.,  has  been  retired  on  a 
tension.  Mr.  Babcock  was  born  at  Petersburg,  N.  Y.,  January 
16,  1853,  began  railroad  work  as  a  wiper  at  Rensselaer  engine- 
house  and  after  serving  as  fireman,  engineer  and  machinist  was 
made  an  engine  despatcher  in  1897.  He  was  promoted  to  road 
foreman  of  engines  in  1901  and  made  enginehouse  foreman  at 
West  Springfield  in  1903. 

Purchasing  and   Stores 

A.  Knodt,  acting  purchasing  agent  and  storekeeper  of  the 
Denver  &  Salt  Lake,  with  headquarters  at  Denver,  Colo.,  has  been 
appointed  purchasing  agent  and  storekeeper. 
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While  it  would  be  untrue  and  unfair  to  insinuate  that  erect- 
ing shop  foremen  and  men  are  asleep  on  the  job,  the  fact 

remains  that  they  say  nothing — at  least 
Wake  Up!  for  publication.  Probably  the  things 
Erecting  they  say  when  driving  wheels  tram  out- 

Shopmen  of-square  after  the  binders  are  put  on 

are  not  fit  for  publication.  Be  that  as 
it  may,  erecting  shopmen  are  going  to  have  a  chance  to  say 
something  about  their  work  through  the  columns  of  the  Rail- 
way Mechanical  Engineer  and  be  paid  for  the  trouble.  An 
erecting  shop  competition  has  been  inaugurated  with  a  first 
prize  of  fifty  dollars  and  a  second  prize  of  thirty-five  dollars 
for  the  best  articles  dealing  with  erecting  shop  practices  that 
are  received  before  June  1,  1923.  The  articles  may  be  of  a 
general  nature,  or  may  cover  some  special  phase  of  erecting 
shop  work,  such  as  stripping  locomotives,  distributing  mate- 
rial to  the  various  shop  departments,  bolting  frames  and 
cylinders,  lining  shoes  and  wedges,  maintaining  superheater 
units,  handling  truck  repairs,  assembling  motion  work, 
wheeling,  valve  setting,  or,  in  fact,  any  work  ordinarily  done 
by  erecting  shopmen.  The  articles  will  be  rated  according 
to  the  practical  value  of  the  method  described  and  the  ideas 
presented  and  not  on  the  basis  of  literary  merit.  It  is  hoped 
that  every  erecting  shopman  who  has  developed  some  method 
which  saves  time  or  labor  in  handling  his  work  will  take  this 
opportunitj'  of  presenting  his  idea  to  other  shopmen  to  their 
advantage  and,  incidentally,  to  his  own.  In  addition  to  the 
prizes  mentioned  above,  any  other  articles  accepted  for  pub- 
lication will  be  paid  for  at  regular  space  rates.  Articles 
entered  in  this  competition  should  be  mailed  to  the  Managing 
Editor,  Railway  Mechanical  Engineer,  New  York  City,  early 
enough  to  reach  our  office  on  or  before  June  1. 


The   Locomotive 

Engineer 

of  the   Future 

fully     as     much 
cen.sed     stationarv 


Practically  all  railroad  mechanical  department  officers  seem 
to  agree  that  securing  proper  operation  of  locomotives  by  the 
engine  crews  is  constantly  becoming  a 
more  serious  problem.  ]\Iodem  motive 
power  has  practically  all  the  features 
of  a  stationary  power  plant,  and  to 
operate  it  properly  a  man  should  have 
knowledge  as  is  required  of  a  li- 
engineer.  Over  and  above  all  this 
the  locomotive  engineer  must  be  thoroughly  familiar  with  the 
details  of  train  operation.  The  position  is  one  which  de- 
mands more  than  ordinary  ability.  Fifteen  or  twenty  years 
ago  men  of  inherent  ability,  who  took  a  deep  interest  in  their 
work,  were  attracted  to  the  position  of  engineer.  Today  the 
same  class  of  men  are  not  available.  Most  young  men  shun 
hard  work  and  while  many  of  them  would  like  to  become 
engineers,  they  do  not  have  enough  stamina  to  spend  several 
years  as  a  fireman.  When  mechanical  stokers  come  into  more 
general  use,  this  condition  will  be  changed,  but  the  number 
of  locomotives  now  equipped  with  stokers  is  comparatively 
small. 

The   tendency   toward    increased    complication    in    motive 


power,  combined  with  a  lowering  of  the  standard  of  employees 
in  engine  service,  is  creating  a  serious  condition.  Unlike  the 
new  recruits  of  fifteen  or  twenty  years  ago,  the  average  fire- 
man today  spends  little  time  outside  his  regular  hours  of 
employment  perfecting  his  knowledge  of  locomotive  con^ 
struction  and  operation.  Many  roads  have  gradually  made 
the  examinations  for  promotion  less  stringent  and  instead  of 
requiring  complete  familiarity  with  the  latest  types  of  power, 
the  fireman  is  considered  as  qualified  to  run  a  locomotive 
even  if  he  has  less  knowledge  that  was  required  of  the  men 
who  ran  the  old  plain  engines. 

There  is  no  escaping  the  fact  that  the  average  fireman  of 
today  is  not  a  promising  candidate  for  the  position  of  loco- 
motive engineer.  There  are  two  ways  in  which  the  railroads 
can  improve  this  condition,  both  of  which  should  be  used. 
First,  firemen  should  be  instructed  and  examined  periodically 
to  make  sure  that  they  are  acquiring  a  thorough  knowledge  of 
the  modem  locomotive.  Second,  everything  within  reason 
should  be  done  to  reduce  the  physical  effort  of  the  fireman, 
so  that  the  position  will  no  longer  be  referred  to  as  demanding 
only  a  strong  iiack  and  a  weak  mind. 


Increasing 

Importance  of 

Terminals 


\\  hile  the  average  locomotive  may  spend  only  eight  hours  a 
day  in  actual  road  service,  most  locomotive  terminals  must 
Ix  operated  twenty-four  hours  a  day  to 
care  for  them.  Delays  at  terminals  not 
only  interfere  with  trafiic  schedules, 
but  undue  time  spent  on  ash  pits,  in 
coaling,  inspection,  boiler  washing,  or 
in  performing  running  repairs  .  makes  necessary  the  pur- 
chase of  additional  locomotives  to  handle  the  traffic.  Un- 
fortunately, many  terminals  were  planned  in  the  days  when 
motive  power  was  much  lighter  than  at  present  and  at  a 
time  when  cranes  and  other  labor-saving  devices  were  of 
relatively  far  less  importance.  Not  only  have  the  parts  of 
the  modern  locomotive  increased  considerably  in  weight,  but 
the  increasing  importance  of  greater  economy  in  operation 
has  made  it  desirable  to  improve  the  locomotive  by  the  addi- 
tion of  many  devices  not  formerly  used.  All  of  this,  how- 
ever, has  added  largely  to  the  work  required  at  terminals,  for 
without  proper  maintenance  the  full  value  of  many  locomo- 
tive improvements  will  not  be  realized. 

In  addition,  most  roads  have  adopted  the  plan  of  making 
many  repairs  in  the  terminal  which  were  formerly  done  in 
the  back  shop.  This  practice  is  advantageous  in  that  the 
mileage  between  shoppings  is  thereby  lengthened  and  some 
relief  is  obtained  for  the  main  shops  which  have  in  too  many 
instances  been  outgrown.  In  order  that  the  locomotive 
terminal  may  properly  perform  its  functions  of  promptly 
returning  locomotives  to  the  operating  department  and  of 
rendering  the  maximum  relief  to  the  main  shop,  it  must  re- 
ceive more  attention  than  hitherto  has  been  given  to  it.  Ade- 
quate provision  must  be  made  for  light,  ventilation  and  labor- 
saving  equipment  so  that  both  day  and  night  work  may  be 
performed   under  conditions   which   will  render  employment 
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less  undesirable  and  much  more  efficient.  Above  all,  the 
terminal  shop  must  be  provided  with  better  machine  tools 
and  of  a  greater  variety.  The  use  of  antiquated  tools  and 
makeshift  devices  is  too  heavy  a  burden  for  the  railroads 
to  carry  much  longer.  Mechanical  department  officers  who 
are  responsible  for  locomotive  terminal  operation  and  best 
know  the  needs  of  the  place  can  aid  greatly  towards  re- 
ducing operating  expenses  by  vigorously  advocating  needed 
improvements  in  layout  and  equipment  of  terminals. 


When  heavy  steel  underframes  were  first  applied  to  freight 
cars,  the  draft  attachments  remained  in  good  condition  for 

long  periods  with  ver}-  little  attention. 

Draft  It  seemed  for  a  time  that  one  of  the 

Gear  largest  items  of  the  cost  of  car  repairs 

Maintenance       I'^d  'j^^ii  almost  eliminated,  and  to  a 

certain  degree  this  was  actually  the 
case.  However,  at  the  present  time  defects  in  draft  gear  and 
draft  attachments  seem  to  be  increasing  very  materially.  If 
operating  conditions  are  considered,  it  is  easy  to  see  why 'this 
period  of  freedom  from  failure  was  only  temporary.  As 
long  as  a  considerable  proportion  of  wooden  cars  were  in  use 
this  weak  equipment  absorbed  the  shocks  and  protected  the 
steel  cars.  Now  that  practically  all  the  cars  are  of  steel,  or 
have  steel  underframes,  shocks  are  not  dissipated  as  well 
and  high  stresses  are  set  up.  Furthermore,  the  tractive  force 
of  locomotives  has  increased  rapidly  without  a  corresponding 
increase  in  the  strength  of  cars.  The  present  A.  R.  A. 
recommendations  call  for  a  draft  gear  of  150,000  lb.  capac- 
ity. It  is  not  uncommon  to  find  trains  handled  by  two 
locomotives,   each   exerting   75,000  lb.   tractive   force. 

It  is  desirable  to  keep  the  capacity  of  the  draft  gear  well 
above  the  forces  to  which  it  is  subjected  because  if  the  gear 
goes  solid,  the  stresses  in  the  car  increase  with  extreme 
rapidity.  The  full  capacity  of  a  draft  gear  can  only  be  de- 
veloped when  it  operates  at  its  maximum  travel,  and  for 
that  reason  lost  motion  in  the  gear  should  be  carefull>- 
avoided.  Slack  in  the  attachments  should  not  be  neglected, 
because  it  permits  variations  in  speed  between  adjacent  cars 
which  increase  the  shocks  when  the  slack  is  suddenly  taken 
up.  An  examination  of  cars  in  ordinary  service  will  almost 
alwavs  show  that  a  large  proportion  of  them  are  not  in  con- 
dition to  dissipate  shocks  effectively,  and  even  though  this 
fact  is  recognized,  the  parts  are  usually  allowed  to  run 
until  a  complete  failure  makes  repairs  absolutely  necessary. 
It  would  be  very  convenient  if  tlie  railroads  could  put  on 
draft  gear  and  attachments  and  then  forget  about  them,  but 
with  failures  becoming  more  numerous,  it  is  a  question 
whether  it  would  not  be  cheaper  to  bring  these  parts  up  to 
standard  at  regular  intervals. 

The  number  of  accidents  in  railroad  shops  has  been  greatly 
reduced  in  recent  years  owing  to  the  commendable  work  of 
Safety  First  committees   and  the  gen- 
Safety  eral  educational  programs  which  have 
First  Ijeen   inaugurated.      There   is   still   op- 
portunity "for    improvement,    howewr, 
and  one  of  the  points  deserving  particular  attention  is  the 
number  of  eye  accidents.     Eye  accidents  are  more  nunierous 
than  any  others  particularly  in  blacksmith  shops  owing  to 
the  flying  scale,  hot  steel  chips  and  emer)-  dust.     Forging 
machines  and  drop  hammers  add  to  the  hazards   and  hot 
saws  send  showers  of  sparks  in  all  directions.     The  obvious 
solution  is  to  get  the  men  to  wear  goggles,  but  this  is  easier 
said  than  done.    Possibly  the  experience  in  a  large  Canadian 
forge  shop  may  be  of  interest  and  suggestive  value.     With 
eye   accidents   on  the   increase   the   management   decided   to 
overcome  objections  to  the  wearing  of  goggles  as  much  as 
possible  and  make  goggle  wearing  compulsor}-. 

The  objection  that  goggles  are  heavy  is  reasonable  but  un- 
avoidable if  thev  are  to  be  strong.    When  properl)-  fitted  the 


weight  is  not  noticed.  When  goggles  cause  headaches  the 
chances  are  that  the  lenses  are  not  perfectly  flat  or  colorless, 
or  possibly  the  eyes  are  defective.  The  wearer  must  have 
lenses  suited  to  his  individual  needs  inserted  in  the  regula- 
tion protective  goggle  frame.  Experience  shows  that  goggles 
are  not  hot  to  wear  but  in  fact  protect  the  eyes  from  furnace 
heat  and  flying  articles.  Should  the  middle  frame  get  hot, 
a  bit  of  cloth  in  extreme  cases  can  be  sewed  around  the  bridge. 
^^'ill  not  steam,  water  and  oil  fog  the  lens?  Assuredly,  and 
the  answer  is  to  wif)e  it  off.  Anyone  who  wears  eye-glasses 
must  perform  this  simple  operation  which  does  not  interfere 
with  production  to  any  practical  extent.  A  small  amount  of 
glycerine  soap  rubbed  on  the  lens  and  wiped  off  with  a  clean 
cloth  will  help  reduce  fogging.  For  men  who  work  on  very  hot 
jobs  it  may  be  necessary  to  stretch  a  cheese  cloth  pad  across 
the  forehead  with  an  elastic  band  to  prevent  perspiration  from 
running  down  into  the  eyes. 

Coaxing,  pleading  and  arguing  will  do  no  good  unless  the 
shop  managements  take  a  definite  stand  and  enforce  rules  for 
the  wearing  of  goggles  on  jobs  subject  to  eye  hazards.  The 
matter  is  important  since  accidents  from  this  cause  cost  the 
railroads  large  amounts  of  money  annually  in  doctors'  bills, 
damages,  loss  of  service  and  loss  of  production.  As  demon- 
strated l>y  the  experience  of  the  Canadian  forge  plant,  the 
obvious  thing  to  do  is  to  overcome  objections  to  the  wearing 
of  goggles  and  make  their  wearing  compulsory.  There  is  no 
question  that  on  many  jobs  production  will  actually  be 
increased  since  men  can  work  both  better  and  faster  when 
they  do  not  have  to  be  continually  on  guard  against  dust, 
chips  or  scales  flying  into  their  eyes. 


Responsibility  for  Damage  to  Cars 

D  ULE  32  is  probably  the  cause  of  as  many  appeals  for 
■^^  arbitration  as  all  of  the  other  car  interchange  rules 
combined.  To  a  considerable  extent  the  difficulty  of  ad- 
ministering this  rule  is  inherent  in  the  conditions  covered 
by  the  rule  itself.  Indeed,  evidence  that  this  is  true  is 
contained  in  the  number  of  cases  in  which  the  Arbitration 
Committee  is  called  on,  not  so  much  in  its  capacity  as 
an  interpreter  of  the  rule  as  to  decide  disputed  questions 
of  fact.  With  the  responsibility  for  extensive  damage  de- 
termined by  the  effect  rather  than  the  cause,  questions 
of  fact  are  readily  established.  It  is  comparatively  sim- 
ple to  determine  the  condition  of  a  damaged  car,  but  the 
circumstances  connected  with  the  damage  a  knowledge 
of  which  is  necessary  to  determine  the  cause,  are  seldom 
established  beyond  all  doubt  and  many  times  are  not  as- 
certainable at  all. 

But  some  of  these  appeals  for  arbitration  appear  to  arise 
from  a  failure  to  appreciate  the  principles  underlying  this 
and  the  other  rules  related  to  it  as  they  now  stand  in  the 
interchange  code  and  as  they  are  being  interpreted  in  its 
decisions  by  the  Arbitration  Committee.  Since  1914  there 
has  been  a  complete  change  in  the  construction  of  the  rules 
bearing  on  the  determination  of  responsibility  for  damage  to 
equipment.  This  change  began  with  the  elimination  of  the 
so-called  combination  defects,  by  which  handling  line  re- 
sponsibility was  defined,  and  continued  with  the  gradual  de- 
velopment in  Rule  32  of  definitions  of  the  specific  causes  of 
accidents  which  mark  the  damage  as  handling  line  responsi- 
bility irrespective  of  its  extent.  The  former  rules  protected 
the  car  owner  in  the  perpetuation  of  obsolete  and  unfit  equip- 
ment and  penalized  the  handling  line  unfortunate  enough  to 
have  to  move  cars  of  this  character.  The  present  rule  offers 
far  greater  protection  to  the  handling  line  against  damage 
caused  primarily  by  the  weakness  of  the  equipment  than  the 
former  combination  defects. 

But  the  decisions  of  the  Arbitration  Committee  in  cases 
arising  under  Rule  32  show  a  tendency,  if  not  a  deliberate 
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rule  of  action,  to  assume  that  the  existence  of  any  of  the 
conditions  listed  in  the  rule  is  proof  that  this  condition  is 
the  primar}-  cause  of  the  damage.  This  conclusion  does  not 
always  follow,  particularly  in  cases  where  derailment,  wrong 
signals  or  no  rider  protection  are  reported  as  attendant  cir- 
cumstances. There  are  cases  of  damage  for  which  this  strict 
interpretation  of  the  rules  makes  the  handling  line  re- 
sponsible, where  ecjuipment  of  better  construction  un- 
doubtedly would  not  have  failed. 

Before  deciding  that  this  tendenq-  is  inconsistent  with  the 
principle  of  the  rule,  however,  it  must  not  be  forgotten  that 
the  owner  is  entitled  to  some  consideration,  and  that,  in 
settling  questions  as  to  responsibility  for  damage  the  owner 
is  at  a  decided  disadvantage  because  he  has  no  first-hand 
knowledge  of  the  conditions  under  which  his  car  was  dam- 
aged. It  is  logical,  therefore,  that  in  establishing  the  facts 
of  each  case  in  which  owner's  responsibility  is  claimed,  the 
burden  of  proof  Ije  placed  on  the  handling  line  and  a  strict 
interpretation  of  the  rule  in  favor  of  the  owner  is  justified. 
Furthermore,  a  policy  of  liberal  interpretation  of  the  rule  in 
favor  of  the  handling  line,  requiring  the  consideration  of  such 
circumstances  as  the  general  condition  of  the  damaged  car 
prior  to  the  accident,  or  the  complete  escajje  from  damage  of 
other  cars  associated  with  it  and  apparently  more  directly 
subjected  to  e.xcessive  stresses,  would  tend  to  throw  every 
case  arising  under  Rule  32  into  the  hands  of  the  .\rbitration 
Committee  before  a  settlement  could  be  effected. 

As  the  matter  stands,  then,  the  handling  line  is  protected 
if  it  can  show  a  case  in  which  clearly  none  of  the  conditions 
named  in  Rule  32  exist,  but  it  has  little  prospect  of  a  favor- 
able decision  unless  it  can  demonstrate  beyond  reasonable 
doubt  that  its  hands  are  absolutelv  clean. 
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pages,  6  in.  by  Syi  in.,  bound  in  leather.  Pitblislu-d  by  the 
association,  W.  O.  Thompson,  secretary,  1177  East  Xincty- 
eighth  street,  Cleveland.  Ohio. 
This  is  the  report  of  the  Thirtieth  .Annual  Convention,  held 
in  Chicago  October  31 -November  3,  1922.  The  subjects 
discussed  included:  Distribution  of  power;  advantages  of 
self-adjusting  wedges,  feedwater  heaters  and  boosters;  em- 
ploying, educating  and  examining  engineers  and  firemen; 
air  brake  defects;  mechanical  firing  and  operation  and 
maintenance  of  oil-burning  engines. 


Metals  .\xd  Their  .■Klloys,  By  Charles  Vickers,  800  pages,  6  in. 
.r  9  in.,  110  iUustrations,  bound  in  cloth.  Published  by  Henry 
Carey  Baird  &  Co.,  New  York. 
Although  partly  based  on  Metallic  Alloys  by  William  T. 
Brannt,  the  revision  has  been  so  thorough  and  so  much  new 
materia]  has  been  included  that  this  volume  is  practically  a 
new  work.  It  is  a  comprehensive  and  practical  reference 
book  on  the  subject  of  metals  and  their  alloys,  and  will  be 
of  special  interest  to  the  engineer,  designer,  metallurgist, 
chemist,  and  foundryman.  It  deals  with  the  origin  of  metals, 
their  combination  into  various  alloys  and  their  physical 
properties,  such  as  strength,  ductilit)',  hardness,  bearing  prop- 
erties, lightness  and  resistance  to  acids.  Modern  .American 
foundry  practices  are  well  described,  although  the  book  is 
not  essentially  one  on  foundry  work.  Information  in  regard 
to  smelting  and  refining  is  somewhat  brief  and  includes  only 
such  facts  as  the  user  of  alloys  would  be  apt  to  desire. 

Considerable  space  is  devoted  to  brasses  and  bronzes — - 
copper,  tin,  lead,  zinc,  aluminum,  manganese  and  other  al- 
loys. There  are  chapters  on  alloys  for  steam  metals,  bearing 
metals,  solders  and  fusible  alloys.  Iron  and  steel  alloys  are 
covered  briefly.  There  is  also  an  interesting  chapter  on  nickel 
alloys  and  monel  metal.  Sand  casting,  die  casting  and  rolling 
are  described.  .\  glossary  of  foundry  and  other  terms,  also 
an  excellent  index,  complete  the  book  and  add  to  its  value. 


What  Our  Readers  Think 


The  St.   Paul  Gondola  Car  Design 

_,  ,,  Chicago.   III. 

I o  THE  Ldh  Ok : 

In  the  January  issue  of  the  Ruilu-dy  Mechanical  Engineer 
on  page  4  are  some  comments  on  the  design  of  the  C.  M.  & 
St.  P.  gondola  cars  described  in  an  article  in  the  November 
issue.  The  calculations  on  which  the  article  was  based  were 
a  preliminary  study  and  before  the  cars  were  actuallv  Ijuilt 
several  revisions  were  made. 

Your  correspondent  criticised  the  use  of  tlie  strut  formula 

I  I 

16,000  —  70  —  as  the  product  —  exceeded  1 2C.     The  values 
r  r 

given  were  materially  decreased  in  the  actual  design  and  the 
stresses  reduced  to  usual  practice. 

_  In  connection  with  the  bulging  stres.^es  imposed  upon  the 
side  framing  of  the  car,  the  correspondent  apparently  over- 
looked the  fact  that  the  internal  gusset  plates,  posts  and  side 
Ijraces  are  designed  to  withstand  these  bulging  forces.  When 
designing  railway  equipment,  past  experience  naturally  must 
form  the  foundation  for  the  design  and  the  calculations  are 
more  or  less  a  check  on  designs  already  tested  out  and  in 
actual  service.  In  most  cases  it  is  found  that  theory  and 
practice  very  closely  agree.  In  the  design  of  these  cars  both 
theory  and  practice  were  carefully  considered  in  connection 
with  the  bulging  stresses,  as  both  the  direct  bulging  stresses 
and  the  centrifugal  forces  were  taken  into  consideration. 
This  was  not  done,  however,  as  suggested  by  the  writer  of  the 
letter  in  your  January  issue.  An  open  type  car  must  be  con- 
sidered in  the  same  manner  as  an  open  water  tank.  In  our 
particular  case,  the  side  planks,  which  are  2^4  in-  thick,  are 
amply  strong  to  distribute  the  stresses  to  posts,  braces  and 
gussets  and  there  is  no  appreciable  bulging  strain  in  the  top 
chord  of  the  side  framing.  The  only  load  on  this  member 
is  produced  by  the  material  resting  directly  against  it. 

L.   K.    SiLLCOX, 
General    .Superintendent.    Motive   Power,   C.    M.   &   St.    P.    ' 


Drafting  the  Locomotive 

Council  Bluffs,   I.T. 

To  THE  Editor: 

The  practice  of  utilizing  the  entraining  action  of  the  ex- 
hau.st  steam  from  the  cylinders  of  the  steam  locomotive  for 
the  production  of  draft  is  universal.  It  is  one  of  the  features 
of  locomotive  design  that  has  undergone  little  modification. 
.As  to  its  sufficiency  for  the  purpose  there  is  no  question.  .\s 
to  the  efficiency  of  its  ordinary  application  there  is  much  to 
be  desired. 

The  writer  inclines  to  the  belief  that  the  exhaust  w'ill  con- 
tinue to  be  so  used  to  the  exclusion  of  any  other  method.  In 
the  first  place,  the  exhaust  steam  must  be  disposed  of.  Not 
to  exceed  15  per  cent  of  it  may  be  utilized  in  a  feedwater 
heater.  It  has  been  proposed  to  operate  locomotive  con- 
densing, and  while  turbine  driven  locomotives  are  in  opjera- 
tion  with  condensing  equipment  it  would  be  extremely  diffi- 
cult to  design  and  apply  a  condenser  which  would  handle 
the  volume  of  steam  used  by  the  modern  reciprocating  loco- 
motive of  large  power,  even  after  making  allowance  for  re- 
duced consumption  when  operating  condensing. 

The  efficiency  of  the  use  of  exhaust  steam  for  the  creation 
of  draft  is  a  field  which  offers  splendid  possibilities  for  in- 
vestigation and  research.  The  radical  defect  of  practically 
all  drafting  arrangements  is  the  necessity  for  carrying  high 


202 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  97,  No.  4 


back  pressure.  This  ranges  from  10  lb.  to  24  lb.  and  the 
pwwer  represented  is  considerable,  over  1,000  hp.  with  large 
locomotives.  This  is  many  times  the  power  that  would  be 
required  to  provide  the  draft  if  it  were  produced  by  an 
exhaust  fan  of  even  moderate  efiiciency. 

The  exhaust  jet  is  an  entraining  device  with  an  action 
somewhat  similar  to  the  steam  injector. 

The  exhaust  jet  to  produce  draft  has  only  to  move  the 
gases  of  combustion  against  a  pressure  of  6  in.  to  8  in.  of 
water,  that  being  the  difference  between  the  pressure  within 
the  front  end  and  atmospheric  pressure  outside. 

There  are  certain  variable  conditions  affecting  the  working 
or  entraining  action  of  the  exhaust  jet.  These  are:  First, 
the  velocity  of  the  steam  in  the  jet;  Second,  the  size  and  form 
of  the  jet  and  the  surface  area  exposed  to  contact  with  the 
gases  of  combustion;  Third,  the  continuity  of  the  jet,  made 
up  as  it  is  of  separate  exhaust  impulses. 

Velocity  is  the  only  one  of  these  variables  which  is  given 
much  attention.  Increasing  the  velocity  enhances  the  en- 
training action.  Thus  the  first  remedy  when  a  locomotive 
fails  to  "steam"  is  to  apply  a  smaller  nozzle  tip.  The  back 
pressure  is  increased,  but  the  steam  expanding  from  a  higher 
pressure  has  added  velocity-  and  an  increased  draft  is  the 
result.  The  loss  of  power  from  the  increased  back  pressure 
tends  to  offset  the  gain,  so  that  increasing  the  velocity  in 
the  jet  by  raising  back  pressure   is   a   wasteful  procedure. 

Steam  on  expanding  performs  work  whether  it  expands 
against  a  moving  piston  or  in  an  exhaust  nozzle.  In  the 
latter  case  the  work  performed  is  the  production  of  velocity 
in  the  steam  causing  it  to  move  against  the  pressure  of  the 
atmosphere.  Knowing  the  pressure  of  the  steam  at  the  be- 
ginning of  expansion  and  at  the  termination  it  is  possible 
to  determine  the  theoretical  velocity. 

The  formula   for  ascertaining  the  velocity  is  as  follows: 

V  ■=   223.8       -J  H,  —  H; 
In  which  V  =  Velocity  in  feet  per  seccnd. 

H;  =  Total  heat  in  steam  at  beginning  of  expansion. 
Ho  =  Total  heat  in  steam  at  end  of  expansion. 

If  the  formula  be  worked  for  steam  at  5  lb.,  10  lb.  and 
20  lb.  gage  pressure,  expanding  in  each  case  to  atmospheric, 
the  velocities  will  be  found  to  be 

5  lb 539  ft.  per  sec. 

10  lb 705  ft.  per  sec. 

201b 917  ft.  per  sec. 

which  covers  the  range  of  pressures  ordinarily  met  in  the 
exhaust  jet.  It  will  be  seen  that  increasing  the  pressure 
300  per  cent  only  increases  the  velocity  about  70  per  cent. 
The  formula  is  based  on  dry  steam  and  adiabatic  expansion 
and  the  velocities  are  the  theoretical  velocities,  actual  veloci- 
ties being  of  course  less.  It  is  therefore  clear  why  attaining 
increased  velocit)'  in  the  exhaust  jet  by  increasing  back  pres- 
sure is  an  expensive  remedy. 

Now  consider  the  second  variable,  the  size  and  form  of  the 
jet.  With  two  jets  of  equal  velocity,  the  one  which  exposes 
the  greater  surface  to  contact  with  the  gases  will  entrain 
a  larger  volume.  Compare  for  instance  a  single  jet  with  a 
cross  sectional  area  at  the  nozzle  of  30  sq.  in.  and  two  jets 
with  an  area  of  15  sq.  in.  each.  Assume  that  the  velocity 
is  equal  and  that  the  amount  of  steam  discharged  by  the 
two  smaller  jets  equals  that  of  the  larger  one.  The  two 
smaller  nozzles  will  expose  a  surface  area  40  per  cent  greater 
than  the  single  large  nozzle  and  therefore  should  entrain  and 
move  a  correspondingly  larger  volume  of  gases. 

The  single  round  nozzle  jet  is  that  form  which  provides 
the  minimum  surface  area  in  the  jet  for  a  given  cross  sec- 
tional area.  It  would  therefore  appear  that  it  is  the  least 
desirable  form  to  use,  if  this  second  variable  ha5  any  con- 
siderable bearing  on  the  efficiency  of  the  nozzle. 

Now  comes  the  third  variable,  continuity.  The  exhaust 
steam  comes  to  the  nozzle  in  separate  impulses.  As  the  speed 
of  the  locomotive  increases  the  interval  between  impulses 
lessens,  until  at  high  speeds  the  flow  of  steam  through  the 
nozzle  becomes  almost  continuous.     The  separate  exhausts 


are  still  distinctly  audible  but  the  action  on  the  fire  indicates 
that  the  flow  of  air  through  it  is  almost  continuous.  Under 
such  conditions  the  draft  is  all  that  can  be  desired,  the  dis- 
turbance of  the  fire  is  a  minimum  and  the  production  of 
cinders  much  reduced.  Could  the  exhaust  pulsations  be 
smoothed  out  and  a  greater  degree  of  continuity  secured  at 
moderate  speeds,  much  will  be  gained  in  the  production  of 
draft  and  fuel  losses  lessened. 

The  duty  of  the  boiler  is  to  furnish  sufficient  steam  to 
develop  the  rated  power  of  the  locomotive.  If  coal  is  used 
for  fuel,  an  amount  must  be  burned  that  will  furnish  the 
desired  heat  to  produce  the  steam,  making  due  allowance  for 
the  boiler  efficiency.  The  combustion  of  coal — composed 
of  fixed  carbon,  volatile  hydro-carbons,  hydrogen,  sulphur 
moisture  and  ash — ^is  an  intricate  chemical  reaction.  To 
simplify  matters  only  the  combustion  of  the  carbon  portion 
of  the  coal  will  be  considered. 

If  the  carbon  is  completely  burned  in  the  presence  of  suffi- 
cient air,  carbon  dioxide  or  CO,  is  formed.  Theoretically 
11.58  lb.  of  air  are  required  to  burn  a  pound  of  carbon  to 
CO,  if  each  carbon  atom  is  supplied  with  the  necessar)'  pair 
of  oxygen  atoms  with  no  excess  of  either.  Owing  to  condi- 
tions under  which  combustion  takes  place  in  the  firebox  it 
is  impossible  to  insure  complete  combustion  if  only  the  right 
amount  of  air  is  supplied  and  it  is  therefore  necessary  to 
introduce  an  excess  of  air  to  provide  surplus  oxygen.  It  has 
been  found  that  by  admitting  an  excess  of  ii  per  cent  com- 
bustion will  take  place  with  the  formation  of  little  or  no 
carbon  monoxide  or  CO.  Therefore  it  is  customary  to  sup- 
ply about  16  lb.  of  air  for  each  pound  of  coal  burned. 

When  insufficient  air  is  supplied  part  of  the  carbon  is 
burned  with  the  formation  of  carbon  monoxide  or  CO.  The 
heat  produced  in  the  formation  of  CO  is  4,380  B.  t.  u.  per 
pound.  If  the  combustion  takes  place  in  the  presence  of 
sufficient  air  and  CO,  is  formed,  the  heat  produced  is  14,- 
540  B.  t.  u.  f>er  pound.  If  the  fire  is  starved  for  air,  the 
heat  produced  will  be  less  and  the  boiler  efficiency  will  fall 
off  rapidly.  High  rates  of  firing,  exceeding  120  lb.  of  coal 
per  square  foot  of  grate  per  hour,  are  wasteful  for  the  simple 
reason  that  it  is  impossible  to  get  enough  air  through  the  fire 
to  secure  complete  combustion. 

Larger  grate  areas  are  needed,  larger  openings  for  air 
through  ashpans  and  to  the  space  under  the  grates.  It  may 
be  advisable  to  apply  forced  draft,  preferably  through  hollow 
grate  bars  and  especially  through  hollow  arch  tile  if  it  can 
be  arranged,  in  which  case  the  air  would  be  preheated  to 
a  degree.  Air  admitted  above  the  grates  is  a  detriment  if 
enough  can  pass  through  the  grates  and  the  fire. 

Although  the  modern  locomotive  has  a  large  grate  area, 
the  rate  of  fuel  consumption  has  been  pushed  up  to  as  high 
as  150  lb.  per  square  foot  per  hour.  The  volume  of  products 
of  combustion  handled  by  the  draft  is  large  and  would  be 
still  greater  if  the  proper  amount  of  air  were  supplied. 

Fuel  rates  of  four  or  five  tons  of  coal  per  hour  are  common 
for  a  modern  freight  locomotive.  As  the  ash  in  the  coal  is  not 
dealt  with  by  the  draft,  assume  that  four  tons  or  8,000  lb.  of 
combustible  are  burned  per  hour.  If  16  lb.  of  air  are  sup- 
plied per  pound  of  coal  there  must  be  passed  through  the 
fire  128,000  lb.  of  air  per  hour.  As  the  coal  consumed  is 
added  to  the  above  the  total  of  products  of  combustion  is 
136,000  lb.  of  flue  gases. 

There  should  be  9  lb.  of  steam  produced  for  each  pound  of 
combustible  or  a  total  of  72,000  lb.  of  steam  per  hour.  As- 
suming that  the  feedwater  heater,  air  pump,  and  other 
auxiliaries  account  for  16,000  lb.  hourly,  there  remains  then 
56,000  lb.  exhaust  steam  to  be  used  in  producing  draft. 

That  the  figures  may  be  more  readily  grasped,  it  may  be 
better  to  reduce  them  to  pounds  and  cubic  feet  per  second. 
The  weight  of  gases  per  second  becomes  37.77  lb.  and  of 
steam,  15.55  lb.  This  is  an  average  rate — the  momentary 
maximum  rate  may  be  much  greater.  As  one  cubic  foot  of 
flue  gas  at  a  temperature  of  650  deg.  F.  weighs  .03764  lb.. 
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the  total  volume  of  the  37.77  lb.  of  flue  gas  will  be  1,000 
cu.  ft.,  approximately.  If  the  exhaust  steam  is  expanded  to 
atmospheric  pressure,  its  volume  will  be  15.55  X  26.27  = 
400,  approximately,  the  figure  26.27  being  the  specific  vol- 
ume of  steam  at  atmospheric  pressure.  The  total  volume  of 
steam  and  gases  combined  becomes  about  1,400  cu.  ft.  per  sec. 
The  locomotive  under  consideration  will  have  a  stack  about 
183^  in.  in  diameter  at  the  choke  or  an  area  of  1.862  sq.  ft. 


^/ovfer  ,yozz/es. 


Fig.    1 — Suggested    Nozzle    Cap 

Dividing  the  total  volume — 1,400  cu.  ft. — of  gases  and 
steam  passing  per  second  by  the  area  of  the  stack  will  give 
the  velocity  at  which  they  are  moving,  as  752  ft.  per  sec. 
Now,  referring  to  the  paragraph  on  expansion  of  steam  at  5, 
10  and  20  lb.  pressure,  it  will  be  observed  that  10  lb.  pres- 
sure is  too  low  to  produce  the  velocity  required  to  move  the 
gases  at  752  ft.  per  sec. 

Supp)ose  that  the  stack  diameter  be  increased  to  30  in.  with 
an  area  of  4.9  sq.  ft.  In  that  case  the  velocity  of  the  gases 
would  equal  286  ft.  per  sec.  This  is  reduced  to  a  figure 
where  steam  at  a  much  lower  pressure  will  serve  the  purpose. 

It  was  shown  that  two  jets  should  be  more  effective  in  en- 
training action  than  a  single  jet  of  an  equivalent  area.  Carry 
this  idea  farther  and  increase  the  number  of  jets  to  seven, 
making  them  all  of  equal  size,  placing  one  centrally  and 
spacing  the  remaining  six  equidistantly  around  it.  Pro- 
p)ortion  the  jets  to  secure  lower  back  pressures  by  making 
their  total  area  of  opening  more  than  that  of  the  single  jet. 
Make  each  individual  nozzle  or  orifice  of  the  most  approved 
form.  i.  e.,  what  is  known  as  the  ideal  low  pressure  nozzle, 
except  that  the  cylindrical  bore  is  lengthened  a  little  to  se- 
cure positive  direction  to  the  jet.  The  entrance  of  the  in- 
dividual nozzles  is  rounded  by  an  easy  curve,  a  radius  of  at 
least  one  half  the  nozzle  diameter.  Form  the  entire  group 
in  a  single  casting  made  in  the  form  of  a  small  segment  of 
a  sphere,  the  individual  nozzles  being  radial  or  normal  to 
the  surface.  The  jets  will  be  given  a  slight  spread,  suffi- 
cient to  fill  the  larger  stack  and  the  entire  space  between  jets 
for  a  considerable  portion  of  the  exposed  length  will  be 
available   for  entraining   action. 

If  these  ideas  are  embodied  in  a  drawing,  the  nozzle  will 
appiear  as  shown  in  Fig.  1.  A  blower  connection  has  been 
provided  by  coring  out  the  interior  of  the  nozzle  cap  casting 


and  inserting  nozzles  in  the  spaces  between  the  main  nozzles. 

Fig.  2  is  a  cross  section  through  the  front  end  and  shows 
the  form  of  the  nozzle  and  stack,  the  form  and  direction  of 
the  steam  jets  jjcing  indicated  by  broken  lines.  It  also  shows 
another  feature  intended  to  secure  greater  continuity  in  tlie 
flow  of  the  exhaust  steam,  that  of  a  receiver,  secured  by  en- 
largement of  the  exhaust  passage  ways,  these  being  merged 
into  a  single  large  central  chamber  at  a  point  near  the  bot- 
tom of  the  saddle  casting. 

By  breaking  up  the  e.xhaust  into  several  distinct  and 
separated  jets,  the  entraining  surface  area  is  increased  to 
300  per  cent  of  that  of  a  single  jet.  The  space  between 
jets  should  be  especially  effective,  the  gases  therein  being  ex- 
posed on  all  sides  to  the  moving  steam.  The  radial  direc- 
tion of  the  jets  should  maintain  this  spacing  for  such  a  dis- 
tance as  may  be  required  and  also  enable  the  steam  to  fill 
a  larger  diameter  stack  sufficiently  to  exclude  any  pos- 
sibility of  back  draft. 

The  WTiter  believes  that  it  has  been  made  clear  that  the 
necessity  for  high  back  pressures  in  practically  all  existing 
designs  is  caused  bv  adherence  to  the  use  of  the  single  round 


Fig.  2 — Section  Through   Front  End 

jet  which  calls  for  a  small  stack  and  unnecessarily  high  exit 
velocities  in  the  steam  and  gases  passing  through  it. 

The  preponderating  merit  of  the  exhaust  as  a  draft  pro- 
ducer is  its  simplicity.  That  is  a  feature  which  it  will  be 
difficult  to  overcome,  more  so  as  the  improvement  of  the 
steam  locomotive  advances  and  necessary  complication  in- 
creases in  the  addition  of  devices  which  make  for  greater 
economy.  It  is  well  therefore  to  retain  the  simplicity  of  this 
feature,  provided  its  efficiency  can  be  sufficiently  increased. 

The  illustrations  herewith,  while  showing  a  desiign  which 
is  believed  to  embody  all  the  desirable  features,  including  that 
of  securing  maximum  continuity  in  the  flow  of  steam,  must 
not  be  construed  to  indicate  that  new  cylinders  are  required 
on  existing  locomotives.  .\  nozzle  of  the  type  shown  can  be 
designed  for  application  to  existing  power  which  will  pro- 
duce good  results  although  the  continuity  feature  is  not  fully 
realized.  Thomas  E.  Stuart. 
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Freight   Train    Resistance  and   Tonnage   Rating 

Part  III 

Importance  of  Care  in  Selecting  Values   for  Adjustment — Effect   of 
Car  Weight,   Weather  and  Temperature 

By  Richard  J.   McCarty,  Jr. 

Division  Superinlendenl,   Delaware  &   Hudson 


F()R.MrL.\S  for  .uljustfd  ti)ini.i,i;e  r.itiii.L;?  huvi-  alnad) 
lit'en  given  and  the  net i-.-.- an-  allowances  for  irrlain 
factors  have  heen  [lointed  out.  The  fundamental  prin- 
ci]>k'S  involved  in  adjusted  tonnage  ratings  also  have  been 
taken  up  and  analxzed.  There  now  remain  adjustments  for 
weather  and  teni]>erature  together  with  a  consideration  of  the 
relationship  existing  between  the  adjustment  and  the  different 
values  of  resistance. 

Relation  Between  the  Adjustment  and  Car  Weights 

It  was  j)re\iau?l\  stated  that  the  proper  selection  of  car 
weights  is  an  imj)ortaiit  matter  in  establishing  efficient  ad- 
justed ratings,  so  in  order  to  show  how  the  adjustment 
varies  with  cars  of  different  weights  and  in  order  to  show 
the  result  when  the  ailjustment  does  not  tit  the  conditions. 
Tables  VII  and  VIII,  and  Exhibits  F  and  G  have  been 
prepared. 


Co^o•AH■so^■    oi 
Si  k.\ig' 


Arji'^TMENTS   Based  ok    Cars  of    Different    \Vi 

T    AND     I-EVEL    'XVaCK-SpEED    5     MiLES    PeR     IIOLR 


Items 
Licbter  c.'-r. 
lle.lvier  car. 
Difference  .. 
I.iehter  c.Tr. 
Heavier  cor. 
Difference 
l.ifhter     cir. 


To:.'! 

j'Cr  car 

21) 

60 

40 

70 
55 

}n 


He.ivier    car.  .    50 


Mecli. 

lesislance 

,.cr  t.  11 

6.S 

,!.5 
7. ft 
.?.! 
4.5 
5.4 


Difte 


20 


Mech. 

rc>;islance 

per  car 

1.5o 

ins 

02 

114 

217 

lO.i 

162 

1S5 

2  J 


Hra'te 

resistance 

per  car 


Tctal 
resistance 
per  car 

l.?6  1 

198  \ 

62  j 

114  '] 

217  \ 

1 03  I 

162  1 

185   y 

23      I 


.\iliu5t- 
nient 

67.74 
45.89 
110.85 


Note — .See  Exhibit   F. 


These  two  tables  and  corresponding  exhibits  show  that 
unless  the  car  weights  that  are  selected  represent  the  con- 
ditions of  operation,  adjusted  ratings  based  thereon  are  apt 
to  cause  trains  to  l>e  over-loaded  or  under-loaded  an  amount 
which  depends  on  how  the  average  weight  of  the  cars  of  any 
one  train  compares  to  the  weights  on  which  the  adjusted  rat- 
ing was  based.  Therefore,  it  is  important  to  select  as  a 
basis,  car  weights  that  will  give  the  most  accurate  ratings 
for  the  class  of  traffic  that  is  to  be  moved. 


Relation   Between  the  Adjustment  and   DifTerent 
Values  of  Resistance 

In  cases  where  the  actual  tons  and  the  adjustment  are 
obtained  by  tests,  the  different  units  and  the  adjusted  ratings 
will  of  course  be  consistent,  provided  the  tests  are  properly 
conducted. 

In  cases  where  the  adjusted  ratings  are  calculated,  the 
same  values  as  are  used  for  obtaining  the  actual  tons  should 
be  used  in  obtaining  the  value  of  the  adjustment,  which 
insures  the  |iropcr  consistency  for  the  adjusted  ratings. 

But  in  cases  where  the  actual  tonnage  rating  of  only  one 
train  is  obtained  by  test  or  where  the  value  of  the  adjust- 
ment only  is  wanted,  it  is  necessary  to  use  great  care  in 
selecting  values  as  a  basis  for  the  adjustment,  for  otherwise 
it  might  not  fit  the  conditions. 

Whh  a  view  of  bringing  out  these  ]>oints  more  clearly,  and 
for  other  purposes  which  will  appear  later,  the  value  of  the 
adjustment  with  respect  to  the  different  values  of  resistance 
bv  which  it  is  produced  will  be  analyzed. 

T.\I!1,E    VIII 

CcMTARi^ON   or   .AnjesTMENTs  Based  on   Cars  of   Differe.nt   Weights 

Gr\du  1   Per  Cent — Speed  5  Miles  Per  Hour 


Items 
Lighter    car 
Heavier  car 
Difference 
Lighter     car 
Heavier    car 
Difference 
Lighter     car 
Heivier    car 
Difference     . . 

Note — See  E 


Tons 
per  car 
.  .  20 
.  .  60 
,  .  40 
.  .  15 
.  .  70 
.  .  55 
. .  30 
,  .  50 
.  .  20 
thibit 


Mech. 

resistance 

per  ton 

6.8 

3.3 

3.5 

7.6 

3.1 

4.5 

5.4 

3.7 

1.7 


Mech. 

resistance 

per  car 

136 

198 

(.2 

114 

217 

103 

162 

185 

23 


Graiie 

resistance 

per  car 

40O 
1,200 

800 

500 
1,400 
1,100 

600 
1.000 

400 


Total 

resistance 

per  car 

536     1 

1.398      \ 

862      I 


Ad.iust- 
ment 


4.87 


414 
1,617 
1,203 

762 
1,185 

423 


3.9? 


6.O.? 


As  a  basis  for  further  analysis  there  will  be  used  equations 
(34)  and  (35)  which  show  the  relations  that  exist  between 
the  adjustment  and  the  fundamental  values  by  which  it  is 
produced,  while  Tables  IX  and  X  show  the  same  thing  by 
specific  figures  instead  of  by  formula.  It  should  be  under- 
stood, however,  that  the  tables  just  mentioned  are  made  up 
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of  entirely  arbitrary  values,  except  where  actual  figures  are 
specitied,  and  that  the  only  purpose  is  to  further  illustrate 
the  theory  of  the  adjustment,  and  to  show  how,  with  given 
car  weights,  it  varies  with  different  values  of  mechanical 
resistance. 

From  these  tables,  it  will  be  seen  that  with  any  two  given 
cars  of  unequal  weight,  the  adjustment  varies  with  the  dif- 
ferent values  of  mechanical  resistance,  unless  the  values  of 
mechanical  resistance  are  such  that  the  ratio  of  the  total 
resistance  in  jwunds  per  ton  of  the  lighter  car,  to  the  total 

EXHIBIT  "F" 
Effect  o"  a  Gives  Adjustment  on  Various  Thains  of  Different  Weight 
Cass.    Siraiciit  and  LE^■EL  Track — Speed  5  Miles  Per  Hour 
Trains 
to  which  ad*  Adjustment  for  20  and  60  ton  cars 

Items  justrasnt  applies  applied  to  trains  of  (,ther  \vt.  cars 

(res.  in  lb.)  ./ *" ^       ,. ^ .^ 

Actual     ratings     and 
unit  values: 

Tons    per   car 20  60  15  .->0  40  50  70 

M.  R.    per    tun 6.8  3.3  7.6  5.4  4.4  3.7  3.1 

Grade  res.   per  ton ....  ....  ....  ....  ....  .... 

M.  R.    per    car 136  198  114  162  176  185  217 

Grace   res.    per   c.'ir ....  ....  ....  ....  ....  .... 

Actual  tons    1,980       4,030       1.771       2.493       3,060       3.640       4.343 

No  t-f  cars 99  68        118.1         83.1  76.5         72.8         62.0 

Total    M.    res 13,4')4     13,464     13,464     13,464     13,464     13,464     13.464 

Total    grade    res ....  ....  ....  ....  ....  .... 

Total  all   res 13,464     13,464     13,464     13,464     13,464     13,464     13,464 

The  above  trains  on 
adjusted  tonnage  -at- 
in,(f  basis: 

Adjustment     67.74       67.74       67.74       67.74       67.74       67.74       6'.74 

Actual  tons    1,980       4,080        1,578       2,665       3,225       3,689       4,414 

Potential    t.>ns    6,706       4,606       7,108       6,021        5,461       4,997       4.272 

Adjusted  tims   8.686       8,686       8.686       8,686       8,686       8,686       8,686 

No.    of    cars 99  68       104.9         88.8         80.6         73.8         63.1 

Totil   all   res 13,464     13,464     11,993     14,391      14,190     13,649     13,683 

Overload     cr     unOer- 
loa."! : 

Actual  tons      0  0      —193       +172      -1-165         -t-49         -|-71 

Mech.   res 0  0—1,471       +927      +726       +185       +219 

EXHIBIT   "G" 
Effect  of  a  Given  Apjustment  ox  Various  Trains  of  Different  Weight 
Cars.    Gr.vde  1   Per  Cent — Speed  5  Miles  Per  Hour 
Trains 
to  which  ad-  Adjustment  for  20  and  60  ton  cars 

Items  i:istment  applies  applied  to  trains  of  ether  wt.  cars 

(res.  in  lb.)  r- ^ s       ,- ^ — ■ v 

Tons   per   car 20  60  15  30  40  50  70 

M.  R.    per    ton 6.8  3.3  7.6  5.4  4.4  3.7  3.1 

Grade  res.  per  ton.  ..     20.0         20.0         20.0         20.0         20.0         20.0         20.0 

M.  R.    per    car 136  19S  114  162  176  185  217 

Grade   res.    per   car..       4C0       1.200  300  600  800       1,000       1,400 

Actual   tcm;    502.4       577.9       487.8       530.1        551.8       568.1        582.8 

No.  of  cars 25.12         9.63       32.52        17.67        13.79        11.36         8.32 

Total  M.  R 3,416       1,907       3,707       2,863       2,428       2,102       1,807 

Total    grade    res 10,048     11,557       9,757     10,601     11,036     11,362      11,657 

Total     resist 13.464     13,464      13,464     13.464     13,464     13,464     13,404 

The  above  trains  on 
adjusted  tonnage  rat- 
ing  basis: 

Adjustment     4.87  4.87         4.87         4.87         4.87         4.87         4.87 

Actual    tons    502.4  577.9       471.6       537.3       556.8       569.0       583.8 

Potential  tons    122.3  46.8       153.1          87.4         67.9         55.7         40.9 

Adjusted  ions   624.7  624.7       624.7       624.7       624.7       624.7       624.7 

No.  of  cars 25.12  9.63       .'1,44        17.91        13.92        11.38         8.34 

Total     resist 13,464  13.464     13,016     13,647     13,586     13,485      13,486 

Overload     or     uniler- 
load ; 

Actual    tons — 16.2        +7.2       +5.0       +0.9        +1.0 

Total    resist —448      +183       +122         +21         +22 

resistance  in  pounds  per  ton  of  the  heavier  car  is  a  constant 
quantit}-,  in  which  case  the  adjustment  would  remain  con- 
stant. 

A  study  of  these  tables  emphasizes  the  importance  of  hav- 
ing the  adjustment  based  on  the  same  values  as  were  used  in 
obtaining  the  actual  tonnage  ratings. 

The  mechanical  resistance  per  ton  for  item  A  of  Table  IX 
are  actual  figures  at  5  miles  per  hour  as  per  Table  II,  while 
the  values  of  mechanical  resistance  for  items  B,  C,  D,  and 
E  are  hypothetical  values  used  to  illustrate  the  principles 
involved. 

Item  B  is  the  same  as  A  except  mechanical  resistance  per 
ton  for  lighter  car  is  increased  and  that  for  the  heavier  car 
is  decreased. 

Item  C  is  the  same  as  A  except  mechanical  resistance  p)er 
ton  for  lighter  car  is  decreased  and  that  for  the  heavier  car  is 
increased. 

Item  D  is  the  same  as  A  except  mechanical  resistance  per 
ton  for  both  cars  increased  an  equal   amount  each. 


Item  E  is  the  same  as  A  except  mechanical  resistance  per 
ton  for  both  cars  increased  in  the  same  proportion. 


TABLE  IX 

Effect  of  Different  Values  of  Mechanical  Kesista 

.ment 


NCE  ON  the  Adjust- 


Straight  and  Level  Track — Speed  5  Miles  Per  Hour 


B 


Items 

Lighter    car. . 

Heavier     car. 

Dillcrence    .. 

Lighter  car. . 

Heavier     car. 

Diflertnce    . . 

f  Lighter   car. . 

C  ■{  Heavier     car. 

I,  Dift'ercuce    . . 

(Lighter   car.  . 
Heavier    car. 
Difference    . . 
f  Li.Lfhter   car. . 
E  i  lieavier     car. 
t  DitTercnce    . . 


Mcch. 
Tons  resistance 
per  car    per  ton 


20 
50 
40 

20 
60 

40 
20 
60 
40 
20 
60 
40 
20 
60 
40 


6.8 
3.3 
3.5 
8.0 
3.0 
5.0 
6.0 
4.0 
2.0 
.8.0 
4.5 
3.5 
10.88 
5.28 
5.60 


Mech. 

resistance 

per  car 

136 

198 

62 
160 
ISO 

2U 
120 
240 
120 
160 
270 
110 
217.6 
316.8 

99.2 


Grade' 
resistance 
per  car 


Total 
resistance 
per  car 
136 
198 

62 
160 
180 

20 
120 
240 
120 

leo 

270 
1)0 
217.6 
316.8 
S9.2 


Adjust- 
ment 

67.74 


300.00 


20.00 


67.74 


TABLE  X 
Effect  of  Different  Values  of  Mechani-^al  Resistance  on  the  Adjust- 
ment 

Grade  1   Per  Cent — .Speed  5  Miles  Pun  Hour 


Items 

r  Lighter    c.'ir. 

Heavier   car. 

[  Difference     . 


B,' 


I 
f 


F{ 


Lipliter     car 
Heavier    car 
Difference 
Lighter    car 
Heavier    car 
Difference 
Lighter    cir 
Heavier    car 
Difference 
Lighter    car. 
Heavier    car. 
Difference 
Lighte--    car. 
Heavier    car. 
Differe'ice 


:-o 

60 
40 
20 
60 
40 
20 
60 
40 
20 
'^0 
.  40 
20 
60 
40 
20 
60 
40 


Total  tons 

resistance 

per  car 

per  ton 

26.8 

23.3 

3.5 
28.0 
23.0 

5.0 
26.0 
24.0 

2.0 
2S.0 
24.5 

3.5 
30.88 
25.28 

5.60 
29.58 
25.73 

3..«5 


Mcch. 

resistance 

per  car 

136 

198 

62 
160 
180 

20 
120 
240 
120 
160 
270 
110 
217.6 
316.8 

99.2 
191.6 
.543. .S 
152.2 


Grade 

resistance 
per  car 

400 
1,200 

800 

400 
1,2C0 

8or. 

400 
1,200 

800 

400 
1,200 

800 

400 
1,200 

800 

400 
1,200 

800 


Total 

resistance 
per  car 
536     1 

1,39S  i 
862  1 
560     1 

1,380     ( 


520 
1,440 

920 

560 
1,470 

910 

617.61 
1,516.8 

899.2 

591.8 
1.543.8 

952.2 


Adjust- 
ment 


7.32 


2.61 


4,61 


The  mechanical  resistance  per  ton  for  item  A  of  Table  X 
are  actual  figures  at  5  miles  per  hour  as  per  Table  II,  while 
the  values  of  mechanical  resistance  for  items  B,  C,  D,  E 
and  F  are  hypothetical  values. 

Item  B  is  the  same  as  A  except  the  mechanical  resistance 
per  ton  for  the  lighter  car  is  increased  and  tliat  for  the 
heavier  car  is   decreased. 

Item  C  is  the  same  as  A  except  the  mechanical  resistance 
per  ton  for  the  lighter  car  is  decreased  and  that  for  the 
heavier  car  is  increased. 

Item  D  is  the  same  as  A  except  the  mechanical  resistance 
per  ton  for  both  cars  is  increased  an  equal  amount  each. 

Item  E  is  the  same  as  A  except  the  mechanical  resistance 
per  ton  for  both  cars  is  increased  in  the  same  proportion. 

Item  F  is  the  same  as  A  except  the  total  resistance  per 
ton  for  both  cars  is  increased  in  the  same  proportion. 

EfTect  of  Weather  on  Tonnage  Ratings 

The  values  of  mechanical  resistance  that  have  been  used 
up  to  the  present  point  represent  favorable  weather  condi- 
tions, but  as  the  mechanical  resistance  of  any  given  car  or 
train  at  any  given  speed  increases  as  the  temperature  de- 
creases and  as  it  is  increased  by  wind  and  precipitation,  it  is 
necessary  to  introduce  some  method  by  which  tonnage  ratings 
can  be  moditied  to  meet  unfavorable  weather  conditions.  This 
is  one  of  the  most  important  features  in  connection  with  ton- 
nage ratings  but  is  probably  the  least  susceptible  to  an 
analysis  of  any  practical  value. 

Obviously,  if  any  classification  of  tonnage  ratings  is  to  be 
developed  on  account  of  weather  conditions,  it  must  be  based 
on  temperature. 

The  general  practice  in  connection  with  adjusted  tonnage 
ratings  is  to  provide  four  classes  of  ratings  and  designate 
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them  A,  B,  C  and  D,  defining  each  class  by  temperature 
limits,  the  selection  of  which  is  principally  a  matter  of  judg- 
ment, although  in  some  cases  conditions  might  have  some- 
thing to  do  with  it. 

Master  Mechanics'  Proceedings  for  1914,  page  307,  gives 
a  diagram  of  the  mechanical  resistance  of  a  light  car  and 
a  heavy  car  at  various  temperatures  which  diagram  reduced 
to  a  straight  and  level  track  basis  gives  values  as  shown  in 

Table  XI. 

tablp:  XI 

Temperature  Limits  for  Weather  Ratings  and  Effect  of  Temierature 
O.N   Mechanical  Resistance 

Per  cent  increase  in 
Classification  Temp.  Basis  for  mech.  res.  in  lb.  per  ton 

of  limits  each  rating    t ^ > 

ratings  (Fahr.)        (mean  temp.)  20-ton  cars  72-ton  cars 

a'  Above  30 1       ^„       ,  „    .  ,,,,-. 

3Q  f      /O      degrees       Basis  basis 

B  30  1      22.5  decrees         15  15 

C  15  j         7  5  degrees  30  30 

Of 

D  0)       _7.5  desrees         55  55 

-15  J 

These  figures  show  that  as  the  temperature  decreases  the 
mechanical  resistance  in  pounds  per  ton  increases  in  tlie 
same  proportion  for  all  axle  loads. 

A  decrease  in  temperature  raises  the  mechanical  resistance 
in  pounds  per  ton  for  both  the  locomotive  and  the  cars,  and 
therefore,  the  "A"  rating  must  be  reduced  to  an  amount  that 
v.ill  offset  the  decrease  in  drawbar  pull  that  results  from  the 
increase  in  mechanical  resistance — mainly  journal  friction — 
of  the  cars. 

Of  the  different  elements  of  locomotive  mechanical  resist- 
ance it  is  estimated  that  only  18  pounds  per  ton  out  of  25  per 
ton  for  the  weight  on  the  drivers  is  affected  by  temperature. 

By  increasing  the  elements  of  locomotive  mechanical 
resistance  susceptible  to  temperature  according  to  the  values 
in  Table  XI  and  using  the  values  of  equation  (3)  as  a  basis, 
the  following  formulas  are  obtained: 

For  A  ratir.g.  f  =  200.56  (254.6  —  G) ^™™,(1* 

For  B  rating,  f  =  200  56  (252.8  —  G1 '53) 

For  C  rating,  f  =  200.56  (251.0  —  G) (54 

For  D  rating,  f  =  200.56  (24S.0  ~  G) (55) 

These  formulas  can  be  used  to  calculate  the  drawbar  pull 
of  the  locomotive  specified  in  connection  with  equation  (3) 
for  any  grade  and  any  temperature  within  the  limits  pre- 
scribed by  Table  XI,  but  only  for  the  locomotive  specified,  in 
connection  with  equation    (3). 

It  is  now  in  order  to  pass  to  the  effect  of  temperature  on 
train  resistance  exclusive  of  the  locomotive. 

By  adding  to  the  items  of  mechanical  resistance  in  equa- 
tion (37)  and  a  similar  equation  based  on  the  heavier  cars, 
a  co-efficient  to  represent  the  increase  in  this  kind  of  resist- 
ance with  a  decrease  in  temperature  as  shown  in  Table  XI 
the  following  equations  are  obtained: 

Rating  Based    on    Equations    (37)    for    Lighter    Weight    Cars 

f  l.OOe 

A  Adj.  tons  = 4.c\V(W-fw) (56) 

l.OOE  -I-  G  I.OOr  -f  d 

f  1.15e 

B  Adj.tons  = 4-CW  (W  +  w) (57) 

l.I5E-(-G  1.15r-1-d 

f  1.3ne 

C  Adj.  tons  = -f  CW(W-f  w) (58) 

1.30E  +  G  1.30r  ■+  d 

D  Adj.  tons  = -t-  CW  (W  -f-  w)  — — ^^    (59) 

1.S5E  +  G  1.55r  -\-  d 

Rating  Based  on  an  Eqi:ation  for  Heavier  Weight  Cars  Similar  to 

l'".0".'f.tion    (37) 
f  l.OOe 

AArj.tons  = f  (C~  c)  W  (W  -f  w)  — -—--    ..    (60) 

l.OOiE  — e)  +  G  l.OOr -f  d 

f  l.ISe 

B  Adj.  tons  =:■ -4-  (C  — c)  W  (W  + -.v-  -— -  ...(61) 

1.15(E  — e)+G  1.15r-fd 

f  1.30e 

C  Ad],  tons  = -t-  (C-  c)  W  (W  -f  w)  -    '    ..  •  (62) 

1.30(E— e)+G  1.30r  +  d 

f  1.555 

D  Adj.  tons  = — -^(C  —  c)W(W +«)——-—-  ...(63) 

1.55  (E  — e)  -f  G  1.55r-f  d 

in  which  the  first  part  of  each  equation  represents  the  actual 


tons  and  the  second  part  the  potential  tons  and  the  adjust- 
ment, as  previously  explained. 

From  these  equations  the  following  corollary  may  be  de- 
duced : 

9- — As  between  ratings  for  dift'erent  rates  of  grade,  the 
percentages  of  decrease  of  the  B,  C  and  D  ratings 
compared  to  their  corresponding  A  rating,  are  less 
as  the  rate   of  grade   increases. 

The  reason  for  this  is  that  tonnage  reductions  for  weather 
conditions  are  based  on  temperature  which  affects  only  me- 
chanical resistance  and  as  mechanical  resistance  is  only  a 
part  of  the  total  resistance  it  follows  that  as  the  grade  resist- 
ance increases  the  mechanical  resistance  becomes  smaller  in 
proportion  to  the  total  resistance,  and,  therefore,  the  effect  on 
the  tonnage  of  any  increase  in  mechanical  resistance  by  reason 
of  temperature  becomes  less  in  proportion  as  the  grade 
resistance  increases. 

In  connection  with  the  co-efficient  of  the  adjustment  in 
equations  (56)  to  (63)  inclusive  it  follows  that  when  (d)  is 
equal  to  zero, 

l.OOe 

(64) 


1.55e 
1.55r" 


1.30e 
1.30r 


1.1  5e 
1.15r" 


l.OOr 


From  these  ratios  the  following  corollary  may  be  deduced : 

10 — ^\'hen  mechanical  resistance  only  is  involved,  the 
adjustment  is  constant  for  all  temperatures. 

The  reason  for  this  was  explained  in  connection  with 
Table  IX  items  (A)  and  (E). 

By  referring  to  the  co-efficient  when  grades  are  involved  it 
follows  that 

1.5Se  IS  l.jOe  is  1.15e  is  l.OOe 

greater  greater greater  .  .  .  .(65) 

;.55r-fd     than      1.30r-rd      than      l.lSr -|- d      than       l.OOr  +  d 

From  these  ratios  the  following  corollary  may  be  deduced : 

11— When  both  mechanical  and  grade  resistance  are 
involved,  the  adjustment  increases  as  the  tempera- 
ture decreases. 

The  reasons  for  this  were  explained  in  connection  with 
Table  X,  items  (A)  and  (E). 

Table  XII,  which  has  been  calculated  by  the  part  of 
equations  (56)  to  (59)  that  applies  to  the  adjustment, 
gives  in  specific  figures  an  illustration  of  corollaries  (10) 
and   (11). 

T.AELE    XTI 

Effect  of  Temreratr.re  on   the  Adjustment,    Same  Values  as  Tables  III 
and  TV 


Tons  per  car 

Grade       , ^ :— ^ 

and  class      Liehter    Heavier 

Dif.  in  units  of  resist 

M.  R. 

M.  R. 

G  res. 

fc-lal  res. 

Adjust- 

of ratinq           car 

car 

per  ton 

per  car 

l»er  car 

per  car 

ment 

By  formula—  (W) 

(W  -r  w) 

(e) 

(r) 

(d) 

(r  +  d) 

No  Grade— 

A            ?0 

60 

3.50 

62.0 

0 

62.0 

67.74 

B            20 

60 

4.025 

71.3 

0 

71.3 

67.74 

C            20 

60 

4.55 

SO.  6 

0 

80.6 

67.74 

D            20 

60 

5.425 

96.1 

0 

96.1 

67.74 

Grade  0.5  Per  Cent- 

— 

A            20 

60 

3.50 

62.0 

400 

462.0 

9.09 

B            ?0 

60 

4.025 

71.3 

400 

471.3 

10.25 

C            20 

60 

4-55 

80.6 

400 

480.6 

11.36 

D            20 

60 

5.425 

96.1 

400 

496.1 

13.12 

Grade  1.0  Per  Ccnl- 

— 

A             20 

60 

3.50 

62.0 

800 

862.0 

4.87 

B            20 

60 

4.025 

71.3 

SOO 

871.3 

5.54 

C            20 

60 

4.55 

80.6 

800 

880.6 

6.20 

D            20 

60 

5.423 

96.1 

SOO 

896.1 

7.25 

By  using  in  equations  (56)  to  (63),  the  same  values  of 
resistance  as  were  used  to  derive  equations  (41)  and  (42), 
a  simple  set  of  formulas  may  be  derived  for  practical  pur- 
poses, as  follows: 

Rating  Lighter  Car  Basis 

f  (d  -f  272) 
A         Adj.  toi 


Adj.  tons  = 


(G  +  6.8)  (d  -1-  62) 
f  (d-f-312) 

(G  -4-  7.8)  (d  +  72) 


Heavier  Cu!  B*sis 
f  (d  +  132) 

(G-l-  3.3)  (d-l-  62) 

f  (d  +  1521 
(G  -t-  3.8)  (d  -I-  72) 


.(66) 


..(67) 
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Adj.   tons   = 


Adj.  ton.<!  z= 


f  (d  +  352) 

(G  +  8.S)  (d  +  82^ 

f  (d  +  420) 


f  (d  +  172) 

(G  +  4.3)  (d  +  82) 

f  (d  +  2CM) 


.  (68) 


(G  +  10,5)  fd  +  96)         (G  +  5.1)  (d  +  96) 


.(69) 


According  to  corollan,'  11,  which  applies  to  practical  con- 
ditions, the  theoretical  adjustment  incieases  as  the  tempera- 
ture decreases  and  therefore,  to  be  consistent  any  B,  C  or  D 
rating  should  each  in  order  have  a  higher  adjustment  than 
that  for  any  one  of  the  preceding  classes  A,  B  or  C. 

By  substituting  in  equation  (36),  which  is  the  basic 
formula  for  the  adjustment,  the  same  values  as  were  used  in 
the  derivation  of  the  equations  (66)  to  (69)  inclusive,  the 
formulas  for  the  adjustment  in  simple  forms  are: 


hor 

A 

ratms: 

Adjustment 

■  I   f  62 

Fnr 

fl 

rating: 
rating: 

Adjustment 
Adjustment 

4?00 

Fnr 

C 

■  i  -  72 

.i-ldO 

d-t-  82 

For 

D 

r-iliny : 

.■\diustment 

6480 

.From  (47) 


.(70) 


.(71) 


.(72) 


d  +  96 

In  connection  with  corollar}'  11,  it  is  well  to  remember 
that  the  heavier  the  grade  is  on  any  district  the  less  important 
it  is  to  recognize  the  increase  in  the  value  of  the  B,  C  and 
D  adjustments  resulting  from  lower  temperatures.  As  was 
previously  pointed  out,  over-adjustment  of  ratings  that  are 
otherwise  correct  results  in  underloading  of  trains,  while 
under-adjustment  causes  overloading,  both  of  which  are  un- 
economical. 

Theoretically  it  is  necessary  to  have  separate  adjustments 
for  A,  B,  C  and  D  ratings  if  accurate  ratings  are  desired.  It 
is  very  desirable,  however,  for  practical  reasons  to  have  only 
one  adjustment  for  each  set  of  ratings  and  as  the  lower 
temperatures  are  frequently  accompanied  by  snow  and  strong 
winds  which  prevent  the  calculation  of  accurate  ratings  for 
such  conditions  and  for  which  special  allowances  are  neces- 
sary as  circumstances  require,  the  use  of  one  adjustment  is 
advisable.  This  can  be  arranged  by  making  a  special  deduc- 
tion from  the  calculated  B,  C  and  D  ratings  that  will  ap- 
proximately off-set  the  use  of  the  A  rating  adjustment  with 
B,  C  and  D   ratings.      For  example,   if   20-ton   and  60-ton 


cars  are  used  as  a  basis,  the  special  amount  to  be  deducted 
from  any  given  B,  C  or  D  rating  can  be  arrived  at  by  taking 
the  mean  basis  weight,  or  40  tons  per  car,  dividing  it  into  the 
calculated  adjusted  rating  to  get  the  average  number  of  cars 
of  that  rating  and  then  multiplying  that  figure  by  the  dif- 
ference between  the  proper  adjustment  and  the  A  rating 
adjustment. 

Although  temperature  ratings  are  necessarily  theoretical 
they  are  very  valuaiilc  as  a  basis  for  the  judgment  in  decid- 
ing what  should  be  done  under  different  conditions  of 
weather.  All  of  those  who  have  anything  to  do  with  decid- 
ing what  ratings  will  he  in  effect  at  any  time  should  thor- 
oughly understand  the  principles  involved  in  corollaries  (9), 
(10)  and  (11),  as  the  tendency  even  on  heavy  grade  divisions 
is  to  make  e.xcessive  special  tonnage  deductions  for  low 
temperatures  and  adverse  weather  conditions. 

Conclusion 

The  advantage  of  tlie  adjusted  method  is  its  simplicity  and 
and  ease  nf  operation  in  yard  and  other  offices.  With  only 
one  adjustment  in  effect  for  each  direction  on  any  given 
district,  it  is  an  easy  matter  to  add  this  amount  to  the  weights 
of  the  cars  as  the  train  tonnage  is  added  up. 

As  before  stated,  adjusted  tonnage  ratings  are  absolutely 
accurate  only  when  trains  are  made  up  of  the  same  weight 
cars  as  were  used  in  olitaining  the  rating  and  the  adjustment. 
Experience  has  shown,  however,  that  the  percentage  of  error 
with  other  weight  cars  is  not  large  enough  to  seriously  in- 
terfere with  the  efficiency  of  the  method  if  the  method  itself 
is   properly   applied. 

In  this  connection  it  is  well  to  remember  that  in  any  ad- 
justed tonnage  rating,  the  adjustment  should  represent,  in 
tons,  the  relative  difference  in  mechanical  resistance  as  be- 
tween two  cars  of  different  weights  selected  as  a  basis  and 
that  the  two  cars  so  selected  as  a  basis  should  represent  as 
nearly  as  possible  the  traffic  conditions  on  any  division  Or 
district  for  which  adju.sted  tonnage  ratings  are  being  cal- 
culated, and  unless  the  adjustment  correctly  represents  this 
condition,  trains  may  be  excessively  overloaded  or  under- 
loaded. Therefore,  in  any  given  district,  a  careful  study  of 
operating  conditions  should  be  made  to  see  that  the  funda- 
mental units  on  which  the  ratings  and  adjustments  are  Iwsed 
accurately  fit  the  conditions. 
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Baltic   Type   Tank    Locomotive   for   Glasgow   &    South    Western    Railway   of    England 


In  order  to  handle  a  rapidly  increasing  heavy  traffic  from  Glasgow  to  the 
Ayrshire  coast  resorts  the  Glasgow  &  South  Western  placed  in  service  last 
summer  six  of  the  most  powerful  tank  locomotives  in  Great  Britain.  They 
were  designed  by  Robert  H.  Whitelegg,  chief  mechanical  engineer  and 
locomotive  and  carriage  superintendent  of  the  road,  and  built  by  the  North 
British  Locomotive  Company.  They  are  intended  for  quick  starting,  rapid 
acceleration  and  high  speed  running.  To  facilitate  operation  in  either 
direction  all  operating  levers  are  duplicated  on  either  side  of  the  cab.     The 


weight  in  working  order  is  222,000  lb.  of  which  121,000  lb.  is  on  the  72  in. 
driving  wheels.  The  cylinders  are  22  in.  by  26  in.,  and  tlie  rated  tractive 
force  26.740  lb.  The  rigid  wheel  base  is  13  ft.  2  in.  and  the  total  wheel 
base  39  ft.  The  boiler  is  65  in.  in  diameter,  15  ft,  4  in.  between  tube  plates, 
carries  180  lb.  steam  pressure  and  has  a  grate  area  of  30  sq.  ft.  The 
evaporative  heating  surface  is  1730  sq.  ft.,  of  which  156  sq.  ft.  is  in  the 
firebox  and  1574  sq.  ft.  in  the  tubes  and  flues.  The  superheating  surface 
is  255  sq.  ft.       The  tank  holds  2,400  gal.  of  water  and  Syi  tons  of  coal. 
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Types  of  Freight  Locomotives 
Ordered  in  1 922 

T^HE  possibilities  for  high  tractive  force  combined  with 
ample  boiler  capacity  have  made  the  Mikado  or  2-8-2 
t)^  practically  the  standard  main  line  freight  locomotive  on 
American  railways.  During  1922  orders  were  placed  by 
American  and  Canadian  roads  for  1,573  freight  locomotives. 
Of  these,  1,231,  or  78  per  cent,  were  of  the  2-8-2  type,  73 
of  the  2-8-0  t)'pe,  157  of  the  2-10-2  type,  and  104  of  the 
2-10-0  type.  This  list  does  not  include  locomotives  of  the 
4-6-0,  4-6-2,  or  4-8-2  tj-pes,  which  were  designed  to  be  em- 
ployed in  either  passenger  or  fast  freight  traffic.  Neither 
does  it  include  116  Mallet  locomotives,  some  of  which  were 
for  hump  yard  and  pusher  service  and  others  for  road  serv- 
ice on  heavy  grades. 

An  idea  of  the  size  of  the  Mikado  locomotives  which  are 
now  being  purchased  can  be  obtained  by  reference  to  Table  1 
which  covers  1,200  locomotives  of  this  type  which  were  or- 
dered in  1922.  The  list  is  arranged  according  to  weight  and 
is  complete  except  for  a  few  orders  for  one  or  two  locomo- 
tives and  a  few  small  roads  which  ordered  light  locomoti^•es 
of  this  t\'pe. 

Grouped  according  to  weight  this  list  can  be  totaled  up 
as  follows: 

Heavy  (320,000  lb.  or  over)  587  locomotives,  or  49  per 
cent. 

Medium  (300,000  lb.  to  320,000  lb.)  291  locomotives,  or 
24  per  cent. 

Light  (under  300,000  lb.)  322  locomotives,  or  27  per  cent. 

While  the  Mikado  is  the  most  common  type  of  freight 
locomotive,  several  roads  which  handle  a  large  amount  of 
drag  freight  find  the  2-8-0  type  a  satisfactor\-  locomotive. 
The  principal  roads  which  ordered  this  type  were  the  West- 
ern Maryland,  Philadelphia  &  Reading,  Lehigh  &  New 
England,  Norfolk  Southern,  and  Toledo,  St.  Louis  &  West- 
ern. A  summary  of  all  locomotives  of  the  2-8-0  type  ordered 
in  1922  is  given  in  Table  IL 

The  Pennsylvania  Railroad  which  handles  a  large  amount 
of  low  grade  freight  and  which  also  has  somewhat  heavier 
grades  than  most  other  eastern  trunk  lines  is  unique  in  the 
extensive  use  of  2-10-0  type  locomotives,  of  which  100  were 
ordered  in  1922  and  for  which  large  additional  orders  have 
since  been  placed.  These  locomotives  weigh  371,800  lb.  in 
working  order  and  have  a  rated  tractive  force  of  87,000  lb. 
The  only  other  order  for  locomotives  of  this  type  was  one 
given  bv  the  Gulf,  Mobile  &  Northern  for  four  engines  weigh- 
ing only  202,500  lb. 

A  number  of  the  western  roads,  notably  the  Union  Pacific; 
Atchison,  Topeka  &  Santa  Fe;  Chicago,  Burlington  & 
Quincy;  Colorado  &  Southern;  Illinois  Central  and  Oregon- 
Washington  Railroad  &  Navigation  Company,  ordered 
2-10-2  t>-pe  locomotives  for  use  on  certain  divisions.  The 
weight  and  size  of  the  cylinders  of  the  2-10-2  locomotives 
ordered  in  1922  are  given  in  Table  III. 

Eight  roads  ordered  a  total  of  116  Mallet  locomotives  in 
1922.  Of  these,  30  for  the  Norfolk  &  Western,  10  for  the 
Denver  &  Rio  Grande  Western,  and  4  for  the  Northern 
Pacific,  were  of  the  2-8-8-2  type  with  25  in.  and  39  in.  by 
32  in.  cylinders  and  weighing  531,000  lb.  The  Denver  &  Rio 
Grande  Western  ordered  also  five  narrow  gage  locomotives 
of  the  2-8-8-2  tyj^e  weighing  230,000  lb.  Fifteen  locomotives 
of  the  2-8-8-2  type  with  26  in.  and  41  in.  by  32  in.  cylinders 
and  weighing  494,500  lb.  were  ordered,  10  for  the  Union 
Pacific,  3  for  the  Oregon-Washington  Railroad  &  Navigation 
Company,  and  2  for  the  Oregon  Short  Line.  The  Chesa- 
peake &'  Ohio  ordered  25  of  the  2-6-6-2  type  with  23  in. 
and  35  in.  by  32  in.  cylinders  and  weighing  441,000  lb., 
also  25  additional,  proliably  of  the  same  design,  while  the 
Boston  &  Maine  ordered  two  of  the  0-8-8-0  t)pe  with  26  in. 


and  40  in.  by  28  in.  cylinders  and  weighing  441,000  lb.  for 
switching  service. 

Orders  placed  by  the  United  States  Railroad  Administra- 
tion included  244  heavy  2-8-2  type  locomotives  weighing 
325,000  lb.  and  having  60,000  lb.  tractive  force,  625  light 
2-8-2  type  locomotives  weighing  290,800  lb.  and  having  54,- 
600  lb.  tractive  force,  195  heav)'  2-10-2  type  locomotives 
weighing  380,000  lb.  and  having  74,000  lb.  tractive  force, 
and  112  light  2-10-2  type  locomotives  weighing  352,000  lb. 
having  69,400  lb.  tractive  force.     It  will  be  noted  that  74 

Table    I — Princip.\l    Orders    for  2-8-2    Locomotives    in    1922 

Road  No.  Weight,  lb.      Cylinders,  in. 

Delaware,    Lackawanna    &    Western-...  40  356,500  28  by  32 

Central    of   New   Jersey 10  342,500  27  by  32 

Lehigh    Valley    5  339,000  27  by  32 

Northern    Pacific    25  337,000  28  by  30 

Fort    Worth    &    Denver    City 2  334,500  28  by  32 

New     York     Central 122  334,000  28  by  30 

Boston    &    Albany 8  334,000  28  by  30 

Clev.,    Cine.    Chicago    &    St.    Louis....  50  334,000  28  by  30 

Michigan    Central     11  334,000  28  by  30 

Lehigh    Valley    10  333.000  27  by  32 

Chicago,    Rock   Island    &    Pacific 30  332,000  28  by  30 

Lehigh    Valley     5  328,500  27  by  30 

Fort   Worth   &   Denver   City 3  327,680  28  by  32 

Baltimore     &     Ohio 85  327,400  26  by  32 

Atchison,    Topeka   &    Santa    Fe 15  327,000  27  by  32 

Missouri    Pacific    46  327,000  27  by  33 

Lehigh    Valley     5  325,000  27  by  32 

St.    Louis-San    Francisco 35  325,000  27  by  32 

Erie     40  320,600  28  by  32 

Lehigh    Valley     10  320,000  27  by  30 

Louisville    &     Nashville 30  320,000  27  by  32 

Canadian    National     45  315,000  27  by  30 

Western     Pacific     6  315,000  28  by  30 

Missouri,    Kansas    &    Te.Nas 40  315,000  28  by  30 

Montour     4  313,000  27  by  32 

Chicago   &    North    Western 78  312,000  27  by  32 

Chicago    &    Eastern    Illinois 10  310,000  28  by  30 

New   York,    Chicago    &   St.    Louis 15  307,000  26  by  30 

Chicago.    Burlington    &    Quincy 60  306,000  27  by  30 

Grand     Trunk     8  300,000  26  by  30 

Duluth    &    Iron    Range 3  300,000  27  by  30 

Chicago.    Burlington    &    Quincy 22  299,810  27  by  30 

Seaboard     Air     Line 1  298,000  26  by  30 

Ceorgia    Railroad     5  292,000  26  by  30 

Louisville    &    Nashville 22  292,000  26  by  30 

Mobile    &    Ohio 10  292,000  26  by  30 

Chicago.    Indianapolis    &    Louisville 4  290,000  27  by  30 

Nash.,   Chat.    &    St.    Louis 13  290,000  26  by  30 

Alabama    Great    Southern 10  288,000  26  by  30 

Southern     15  288,000  26  by  30 

Cine,   N.   O.    &  Tex.    Pac 25  288,000  26  by  30 

Chicago,    Milwaukee  &   St.    Paul 100  287,000  26  by  30 

Central   of    Georgia 10  286,000  27  by  30 

Illinois    Central     100  282,700  27  by  30 

Central     of     Georgia 8  280,000  27  by  30 

Table   II — Orders   for   2-8-0    Type   Locomotives    in  1922 

Road  No.  Weight,  lb.  Cylinders,  in. 

Delaware    &    Hudson 1              312,000  32^4  and 

41   by  30 

Lehigh    &    New    England 7              301,500  27  by  32 

Western    Maryland    10              294,900  27  by  32 

Philadelphia    &     Reading 25              285,000  25  by  32 

Detroit  &  Toledo  Shore   Line 3              214,000  23  by  30 

Tennessee    Coal.    Iron    &    R.    R 2              209,000  23  by  28 

Toledo,    St.    Louis    &    Western 5               201,000  22  by  28 

Toledo     Terminal     2              200,000  22  by  28 

Green    Bav    &    Western 2              199.000  22  by  28 

Magma     Arizona      1              199,000  22  by  28 

Norfolk    &    Southern 5              191,430  22  by  28 

Table   III — Orders   for   2-10-2    Type  Locomotives    in    1922 

Road                                                                 No.  Weight,  lb.       Cylinders,  in. 

Atchison,   Topeka   &   Santa   Fe 6  407,000  30  by  32 

20  396,500  30  by  32 

Colorado    &    Southern 1  405,710  30  by  32 

1  400,810  30  by  32 

3  397,170  30  by  32 

Chicago,    Burlington    &    Ouincv 10  397,000  30  by  32 

Illinois     Central      25  382,000  30  by  33 

Utah     1  375,200  l^Yi  by  30 

Union     Pacific     73  370,200  29^2  by  30 

Oregon-Washington    R.    K.    &    Na'- 15  370.200  29'/;  by  30 

Alabama  &  Vicksburg    2  270,000  26  by  28 

per  cent  of  these  locomotives  were  of  the  2-8-2  type  and  26 
per  cent  of  the  2-10-2  type.  Of  the  2-8-2  type  28  per  cent 
were  of  the  heavy  and  72  per  cent  of  the  light  type.  Taken 
together  the  average  weight  of  these  Mikado  locomotives  was 
300,000  lb.  and  the  average  tractive  force  56,000  lb. 

In  addition  the  United  States  Railroad  Administration 
ordered  30  Mallet  locomotives  of  the  2-6-6-2  type  weighing 
448,000  lb.,  and  106  of  the  2-8-8-2  type  weighing  531,000  lb. 

Comparing  the  orders  given  by  the  U.  S.  R.  A.  and  those 
by  the  railroads  in  1922,  there  is  apparently  a  tendency  to 
even  greater  employment  of  the  2-8-2  type  and  also  a  strongly 
marked  tendency  in  the  direction  of  increased  weight  and 
tractive  force. 


Swiss  Diesel-Electric  Motor  Car  tciV/i   Trailer 


Sulzer  Diesel-Electric  Rail  Motor  Car 

Car  With   200-hp.    Diesel   Engine   Seats   69   Passengers  and   Shows 
Low  Fuel  Consumption  on  Swiss  Railways 


FOLLO\MNG  the  experiments  witli  a  direct-driven  Diesel 
locomotive  on  the  Prussian  State  Railways  in  1913 
orders  were  placed  with  Sulzer  Brothers,  Winterthur, 
Switzerland,  for  five  self-propelled  rail  cars  to  be  driven 
by  Diesel  engines  coupled  to  electric  generators  with  electric 
motors  geared  to  the  driving  axles.  Three  of  these  cars  were 
for  use  on  the  Prussian  railways  and  two  on  the  Saxon  rail- 
ways. Two  of  the  cars  were  delivered  and  operated  satisfac- 
torily before  the  outbreak  of  the  war,  but  since  that  time 
conditions  have  been  such  that  no  further  development  was 
undertaken  until  recently. 

In  taking  up  the  work  again  the  manufacturers,  Sulzer 
Brothers,  decided  to  take  back  the  cars  and  equip  them  with 
engines  of  a  new  and  improved  type  together  with  new  elec- 
trical apparatus  that  had  been  perfected  by  Brown-Boveri 
of  Baden.  It  is  one  of  these  rebuilt  cars,  now  being  tested 
out  on  the  Swiss  Federal  Railways,  that  is  shown  in  the 
illustration. 

General  Description  of  the  Cars 

The  car  is  of  standard  gage  and  approximately  70  ft.  long 
over  buffers.  There  is  an  engine  compartment  at  one  end 
and  operating  platforms  at  both  ends,  the  car  being  so 
equipped  that  it  can  be  driven  with  equal  convenience  in 
either  direction.  Seats  are  provided  for  69  third-class  pas- 
sengers with  standing  room  for  16  more.  Entrance  and  exit 
is  made  at  either  end  through  the  roomy  driving  platforms 
which  are  separated  from  the  body  of  the  car  by  sliding  doors. 

The  light  weight  of  the  car  is  146,600  lb.,  85,200  lb. 
being  on  the  six- wheel  truck  on  the  engine  end  and  61,400 
lb.  on  the  four-wheel  truck  on  the  motor  end.  These  weights 
correspond  to  an  axle  load  of  28,400  lb.  on  the  engine  end 
and  30,700  lb.  on  the  motor  end. 

The  driving  power  is  obtained  from  a  six-cylinder,  four- 
cycle Diesel  engine  of  the  Sulzer  "R  V"  type  which  is  con- 
nected to  a  direct-current  generator  through  a  flexible 
coupling.    The   fuel   is   injected   directly   into  the  cylinders 


through  the  injection  valves  without  the  employment  of  in- 
jection air,  the  necessary  pressure  being  furnished  by  com- 
bustion of  a  part  of  the  fuel  itself.  By  the  adoption  of 
electric  starting,  obtained  by  a  suitable  winding  of  the  gen- 
erator and  by  the  installation  of  storage  batteries,  air  com- 
pressors with  complicated  valves  and  control  mechanism 
which  were  used  on  the  original  installation  have  been_  dis- 
pensed with  and  the  general  design  considerably  simplified. 

The  three  pairs  of  cylinders  are  arranged  in  a  V  form, 
each  pair  of  pistons  being  connected  to  a  common  pin  of  the 
three-throw  crank  axle.  The  crank  case  is  enclosed  and  pro- 
vided with  inspection  covers  while  the  cam  shaft  is  parallel 
to  the  crank  axle.  The  engine  when  running  at  440  r.p.m. 
develops  200  hp.  and  is  capable  of  delivering  250  hp.  for  a 
short  time.  It  is  designed  to  be  run  at  a  constant  speed 
regardless  of  the  speed  of  the  car.  The  governor  and  feed 
pumps  are  placed  in  front  of  the  engine,  the  control  being 
such  that  each  cylinder  may  be  cut  out  automatically  from 
the  driving  cab  or  controlled  by  the  governor  in  the  usual 
manner. 

The  exhaust  muffler  and  the  air  inlet  manifold  are 
placed  between  the  cylinders  with  the  fuel  tank  above  them. 
The  capacity  of  the  tank  is  350  liters  (923^  gal.)  which  is 
sufficient  for  a  run  of  50  km.  (314  miles)  under  average 
conditions. 

The  cooling  water  after  leaving  the  cylinders  passes  to  a 
series  of  ribbed  coolers  on  the  car  roof.  These  are  so  grouped 
in  combination  with  the  water  reservoir  that  by  cutting  units 
in  or  out  the  desired  temperature  can  be  maintained  regard- 
less of  weather  conditions  and  temperatures. 

Vibration  is  avoided  by  mounting  the  engine  and  generator 
on  a  special  frame  which  is  not  connected  to  the  body  of  the 
car  but  is  carried  directly  on  the  truck  frame  through  spring 
connections.  The  weight  of  the  front  end  of  the  car  is  carried 
by  a  spherical  pivot  which  acts  as  a  center  pin  and  rests 
on  a  modified  truck  bolster. 

The  capacity  of  the  engine  is  sufficient  to  drive  the  car  at 
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a  speed  of  70  km.  or  44  ni.p.h.  on  level  track.  When  hauling 
a  trailer  weighing  66,000  lb.  the  available  speed  is  60  km. 
or  37  m.p.h. 

Electrical  Equipment  and  Control 

The  main  generator  is  separately  excited,  the  exciting  cur- 
rent being  furnished  by  a  special  dynamo  mounted  on  an 
extension  of  the  generator  shaft.  The  main  generator  is  of 
the  eight-pole  type  and  has  a  capacity  of  140  kw.  with  a 
terminal  voltage  of  300  while  the  exciting  dynamo  is  of  the 
six-pole  t}'pe  with  an  output  of  7.5  kw.  The  accumulator 
battery  feeds  the  field  windings  of  the  exciter.  The  circuit 
between  the  generator  and  the  motors  is  so  arranged  that 
the  engine  can  be  run  at  a  constant  speed  regardless  of  the 
speed  of  the  car.  This  insures  easy  starting,  full  control  of 
the  speed  of  the  car  and  economy  in  fuel  consumption. 

Two  direct-current  motors  are  mounted  on  the  four-wheel 
truck  on  the  rear  end  of  the  car.  They  are  fitted  in  a  common 
cast  steel  casing  and  both  are  geared  to  a  crank  shaft  which 
carries  crank  discs,  connecting  rods  being  employed  to  trans- 
mit the  power  from  the  crank  discs  to  the  driving  wheels. 
The  motors  are  series  wound  with  six  main  poles  and  six 
inter-poles.  The  engine  is  started  by  using  the  generator  as 
a  motor  operated  by  current  from  the  storage  battery  under- 
neath the  car.  Direction  switches  and  controllers  are  pro- 
vided on  either  platform.  The  controller  handle  is  of  the 
dead-man  typ)e  and  if  not  held  down  the  current  is  shut  off 
and  the  brakes  applied.  A  time  relay  with  a  retarding  cyl- 
inder holds  back  the  application  of  the  brakes  until  five 
seconds  have  elapsed  from  the  time  the  current  is  cut  off. 

The  brakes  are  of  the  Westinghouse  type,  the  compressed 
air  being  supplied  by  a  small  air  compressor  driven  by  the 
engine.  In  emergency  applications,  the  current  is  auto- 
matically cut  off.    Hand  brakes  are  also  provided. 

Operating  Results 

On  a  somewhat  hilly  road  between  Wallisellen,  Winter- 
thur  and  Romanshom  with  the  car  alone  without  a  trailer, 
the  fuel  consumption  was  84  kilos  or  185  lb.  for  the  round 
trip  of  92  miles,  which  is  equivalent  to  0.03  lb.  of  fuel  per 
ton-mile.  The  load  was  subject  to  frequent  variations  and 
the  engine  was  shut  down  on  the  longer  grades,  being  in 
operation  only  about  two-thirds  of  the  time. 

Records  covering  a  month's  service  on  the  Baden,  Wettin- 
gen  and  Niederglatt  run  showed  an  average  fuel  consumption 
of  0.043  lb.  per  ton-mile.  The  consumption  was  at  the  rate 
of  0.047  lb.  per  ton-mile  at  first  but  fell  to  0.040  lb.,  prob- 
ably due  to  the  longer  experience  and  increased  skill  of  the 
driver.  In  these  records  the  fuel  used  for  switching,  recharg- 
ing storage  batteries,  etc.,  was  included  while  the  mileage 
was  taken  as  that  in  regular  service. 

This  car  has  attracted  considerable  attention  in  Switzer- 
land and  as  a  result  a  second  car  will  shortly  be  placed  in 
service  on  the  Berne-Neuchatel  section  of  the  Lotschberg 
railway.  Not  only  has  the  fuel  consumption  been  remarkably 
low  but  the  small  stand-by  losses  and  the  short  time  required 
for  attention  at  terminals  have  shown  that  a  car  of  this  type 
possesses  decided  advantages  over  steam  operation.  Fifteen 
minutes  is  sufficient  to  start  tlie  engine,  charge  the  air  brake 
system  and  have  the  car  ready  to  start.  Even  less  time  is 
required  to  shut  down  and  leave  everything  in  order. 

The  car  is  of  moderate  power  but  its  range  is  considerable 
and  its  size  is  much  larger  than  most  of  the  gasoline  rail 
motor  cars  used  in  the  United  States.  It  is  hoped  that  further 
experience  will  lead  to  the  construction  of  large  units  which 
will  result  in  a  Diesel  locomotive. 


"Stop  That  Leak"  is  the  slogan  of  a  campaign  which  has  been 
started  in  the  Bahimore  &  Ohio  Employees'  Magazine  to  reduce 
expenses.  Officers  in  all  departments  are  pointing  out  opportunities 
for  economies  in  their  various  fields,  and  employees  are  being  urged 
to  contribute  suggestions. 


Cold  Weather  Practices  as  Related 
to  Fuel  Conservation* 

By  W.  E.  Dunham 

Assistant    Superintendent,    Motive    Power    and    Machinery, 
Chicago    &    North  Western 

A  S  it  is  practically  impossible  to  determine  which  of  the 
■^^  cold  weather  problems  of  the  fuel  supervisor  are  the 
most  important  or  affect  the  consumption  of  locomotive  fuel  to 
the  greatest  degree,  we  will  not  attempt  to  take  them  up  in  any 
logical  order.  It  is  assumed  that  winter  problems  refer  to 
the  situations  that  exist  in  the  northern  or  colder  district 
where  the  weather  creates  a  real  problem. 

In  the  past  we  have  often  heard  the  remark  that  with  the 
coming  of  cold  weather  we  must  sharpen  up  the  draft  of  the 
locomotive  so  as  to  make  it  capable  of  handling  the  extra 
drain  due  to  the  heavier  demand  for  steam.  This  certainly 
is  a  very  expensive  procedure,  particularly  expensive  to  the 
coal  pile.  While  tliere  may  be  a  heavier  demand  for  steam  to 
heat  the  passenger  trains,  there  is  no  materially  heavier  de- 
mand for  steam  on  the  part  of  the  locomotive  to  perform  its 
full  quota  of  work.  Following  such  a  practice  is  almost  an 
admission  that  the  engine  has  not  been  drafted  properly  dur- 
ing the  warmer  season  of  the  year  to  most  economically 
consume  the  fuel  furnished.  To  some  this  may  sound  like 
rather  strong  language,  but  to  others  who  have  established  a 
close  check  and  supervision  of  the  adjustment  of  front  ends 
and  size  of  nozzle  tips,  it  will  simply  confirm  the  fact  which 
they  have  already  developed. 

Instead  of  the  problem  being  one  for  the  winter  months, 
the  adjustment  of  front  ends  is  a  matter  of  all  the  year  round 
and  when  once  established  should  not  be  altered  as  has  un- 
fortunately been  the  practice  for  the  changes  in  the  seasons'. 
This,  of  course,  assumes  that  the  fuel  is  the  same  in  all  sea- 
sons. It  goes  without  any  question  that  a  change  of  fuel 
requires  a  change  in  drafting,  particularly  in  the  size  of  the 
nozzle  tip,  to  get  the  most  economical  results  on  the  locomo- 
tives. 

There  is  the  old  problem  in  the  heating  of  passenger  trains 
that  is  new  every  winter.  While  we  have  been  at  it  year 
after  year,  there  is  still  a  lot  to  do  to  get  the  heating  of 
these  trains  down  to  the  point  where  it  is  economically  and 
regularly  accomplished.  The  old  style  straight  steam  system 
where  the  train  crew  regulates  the  supply  of  steam  and  the 
drip  for  each  car  separately  is  still  in  use.  With  the  prof- 
ligate waste  of  steam  in  the  front  cars  of  the  train,  the  rear 
cars  of  some  of  the  longer  trains  are  usually  cold,  even  though 
the  pressure  at  the  regulator  in  the  locomotive  cab  is  sufficient 
to  blow  the  hose  off.  A  simple  expedient  that  has  corrected 
this  difficulty  to  a  very  large  degree  when  tried  is  to  place 
a  plug  nipple  in  the  steam  line  of  each  car  behind  the  control 
valve,  in  w-hich  a  small  hole  is  drilled  of  sufficient  size  to 
deliver  all  the  steam  that  can  be  properly  used  in  heating 
the  radiation  that  the  valve  controls.  Such  an  arrangement 
"educates"  the  trainman  very  satisfactorily  and  saves  many 
pounds  of  steam  and  coal. 

While  speaking  of  the  heating  of  passenger  trains  we  must 
not  overlook  the  train  line,  all  the  way  from  the  engine  cab 
to  the  rear  of  the  train.  In  some  cases  even  now,  there  is  only 
a  very  meager  covering  placed  around  this  lJ/2-in.  or  2-in. 
pipe  to  prevent  wasteful  radiation  to  the  atmosphere.  Here 
is  a  pipe  line  that  at  freezing  temperature  and  with  the  train 
standing  still,  w-ill  waste  coal  at  the  rate  of  fully  one  ton  per 
vear  for  about  each  two  square  feet  of  surface  which  is  close 
to  two  feet  of  length.  What  that  waste  will  be  with  the  train 
moving  40  miles  an  hour  through  the  cold  air  can  readily  be 
imagined.  These  pipes  should  be  covered  with  the  best  ob- 
tainable covering  and  also  be  protected  iii  such  a  substantial 

•From  a  paper  presented  at  the  meeting  of  the  Chicago  District  Chapter 
of  the  International  Railway  Fuel  Association,  March    12,   1923. 
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manner  that  the  covering  will  not  deteriorate  or  be  daniaged. 

The  subject  of  pipe  covering  naturally  leads  us  to  the 
engine  cab.  The  many  steam  pipes  to  the  pumps,  generator 
turbines,  injectors,  etc.,  are  causes  of  wasted  coal  unless  they 
are  covered  and  insulated  in  some  practical  manner.  It  is 
sometimes  said  that  the  expense  required  to  prevent  excessive 
radiation  is  not  justilied  by  the  saving  in  coal  that  will  re- 
sult. In  some  cases  such  as  this,  that  may  be  true  from  the 
dollars  and  cents  balance.  On  the  other  hand,  the  influence 
on  the  engine  crew  and  other  employees  in  seeing  that  the 
railway  company  is  in  dead  earnest  in  this  fuel  economy  cam- 
paign and  covers  even  the  small  steam  pipes  that  would  waste 
coal,  is  a  mighty  factor  in  getting  the  desired  economy  at  the 
scoop  and  elsewhere. 

With  the  modern  hopper  bottom  ash  pan,  the  cold  weather 
brings  up  a  serious  situation  at  the  clinker  pit.  A  make- 
shift arrangement  used  at  many  terminals  to  thaw  out  the 
frozen  pan,  is  an  open  grate  fire  that  is  kept  burning  all  the 
time  at  the  approach  end  of  the  pit.  This  does  the  business, 
but  at  a  fearful  cost  of  coal.  A  more  economical  plan  and 
one  that  is  now  being  tried  out  successfully  is  to  use  an  oil 
torch  that  can  be  fired  up  as  required  and  which  can  be 
played  on  the  hopper  of  the  pan  and  even  on  the  sides  as  well. 

It  is  here  at  the  cinder  pits  that  we  find  a  great  waste  of 
fuel  when  a  congestion  develops  as  the  result  of  not  being  able 
to  handle  the  engines  promptly  over  the  pit  and  into  the 
house.  Fuel  men  and  their  assistants  must  necessarily  watch 
the  cinder  pit  every  hour  of  the  day  and  night  during  the 
winter  months.  When  that  place  ceases  to  function  regularly 
and  promptly  there  is  trouble  ahead  for  everyone  and  a  large 
amount  of  additional  coal  is  burned  in  keeping  engines  alive, 
waiting  their  turn  to  be  handled. 

While  we  are  on  the  subject  of  cinder  pits,  the  next  thought 
is  naturally  turned  to  the  general  situation  of  the  approach 
and  departure  tracks  to  the  enginehouse  and  the  arrangement 
of  the  facilities  for  supplying  the  engines  with  coal,  water, 
and  sand.  Every  engine  arriving  at  the  terminal  should  be 
able  to  promptly  reach  the  track  assigned  for  the  crew 
to  leave  it,  then  as  quickly  be  fumi.shed  with  the  necessary 
supplies,  have  the  fire  cleaned  and  l>e  placed  in  the  house  or 
turned  for  use  as  may  be  required.  That,  of  course,  is  the 
ideal  condition  and  every  detail  of  the  equipment  furnished 
to  accomplish  that  result  should  function  correctly. 

Even  with  the  best  facilities  provided  for  prompt  han- 
dling of  engines  at  the  terminal,  close  supervision  is  neces- 
sary to  see  that  engines  are  left  by  the  crews  in  proper  shape 
to  stand  the  extreme  changes  in  condition  between  hauling  a 
train  on  the  road  and  standing  practically  still  at  the 
terminal.  The  fires  must  be  left  in  good  condition  and  the 
boiler  should  be  full  of  hot  water  with  the  steam  close  to  the 
working  pressure.  A  last  minute  building  up  of  the  fire  and 
filling  up  of  the  boiler  is  disastrous,  to  the  boiler  and  flues 
and  that  means  extra  coal  burned  at  the  time  as  well  as  dur- 
ing the  remaining  life  of  the  flues,  provided  they  are  not  in 
such  shape  that  they  can  be  re-worked.  Even  if  they  can 
be  re-worked  the  loss  of  heat  and  fuel  in  cooling  the  l)oiler 
down  so  that  the  boilermaker  can  do  his  work  properly  is 
great. 

The  housing,  or  rather  the  lack  of  housing  of  engines,  is 
possibly  the  greatest  single  problem  of  the  fuel  man.  Without 
discussing  the  subject  of  the  distribution  of  the  expense  for 
the  extra  fuel  required  to  keep  engines  from  freezing  due  to 
not  being  protected  from  the  weather,  such  a  condition  uses 
up  tons  of  fuel  uselessly.  If  the  locomotive  could,  on  the 
other  hand,  be  protected  from  the  direct  action  of  the  weather 
this  waste  could  all  be  saved.  Enginehouses  where  the  doors 
cannot  be  closed  securely  behind  the  tenders  of  the  longer 
power,  houses  with  doors  so  poorly  designed  and  constructed 
that  they  leave  large  openings  for  the  weather  to  keep  the 
temperature  of  the  hou.se  the  same  as  out  of  doors,  houses 
with  poor  and  insufficient  heating  equipment  all  mean  wasted 


fuel.  The  inijjrojier  maintaining  and  operating  of  the  inade- 
quate housing  facilities  that  are  provided  are  matters  that  the 
fuel  supervisor  must  keep  after  constantly  and  have  remedied 
when  defective  and  slack  before  they  become  serious.  Simple 
and  inexpensive  vesiil)uling  of  a  few  stalls  will  permit  doors 
to  be  closed,  the  tacking  of  canvas  strips  over  the  openings 
around  the  doors  at  the  hinge  edge  and  the  securing  of  canvas 
or  heavy  roofing  paper  flaps  over  the  other  edges  of  the  doors 
are  expedients  that  can  be  u.sed  to  good  advantage  and  save 
a  lot  of  this  wasted  fuel. 

Where  engines  are  necessarily  required  to  stand  out  of 
doors  during  the  layover,  there  is,  of  course,  a  very  heavy  and 
wasteful  use  of  fuel.  This  can  be  decreased  very  materially 
all  the  year  round,  l)ut  especially  so  during  the  winter  months 
by  the  sim[)le  expedient  of  covering  the  stack  to  prevent 
undue  consumption  of  the  fuel.  Covers  in  which  an  opening 
is  provided  of  just  sufficient  size  to  maintain  a  good  fire  on 
the  grates  conserve  the  heat  that  is  generated  and  in  that  way 
lessen  the  demand  for  forcing  of  the  fire.  When  about 
4,400  tons  of  coal  are  burned  on  one  road  in  a  month's  time 
keeping  engines  alive  out  of  doors  it  is  quite  evident  that  the 
fuel  supervisor  has  something  to  do  in  everlastingly  keeping 
alive  the  subject  of  engine  housing. 


Piston  Rod  Swab  for  Air 
Compressors 

By  E.   A.   Miller 

■"PHE  majority  of  swabs  used  on  the  piston  rods  of  air  com- 
pressors give  trouble  either  because  they  do  not  have 
effective  arrangements  for  holding  them  in  place,  or  because 
the  metal  parts  soon  come  in  contact  with  the  rods.  The  de- 
sign shown  in  the  drawing  is  intended  to  overcome  both  these 
difficulties  and  has  proved  very  satisfactory  in  service.  It  is 
easily  made  Ijecause  it  consists  merely  of  a  flat  plate  to  which 
torch  wicking  is  fastened. 

The  plate  is  made,  as  shown,  of  25  gage  tin  with  a  tapered 
projection,  2]/^  in.  long  at  one  end  and  a  yi-m.  by  ^-in. 
slot  at  the  opposite  end.  A  piece  of  y^-in.  torch  vncking,  16 
in.  long,  bent  double,  with  the  ends  well  sewn  together,  is 


A  Simple  and  Effective  Piston  Rod  Swab 

fastened  to  the  plate  in  two  places  by  15  gage  annealed  wire 
passing  through  J^-in.  holes.  It  will  be  noted  that  the 
fastening  wires  do  not  come  near  the  surface  of  the  wicking 
which  is  in  contact  with  the  rod,  so  that  it  can  be  worn  con- 
siderably before  the  swab  will  need  to  be  replaced.  In 
applving  the  swab  to  the  compressor  the  wicking  is  placed 
next  to  the  rod  and  the  swab  is  bent  and  the  projection  in- 
serted through  the  slot  and  turned  back,  thus  securely  holding 
it  in  place.  One  such  swab  is  used  on  9j4-in.  compressors 
and  three  on  8j/2-in.  cross-compound  compressors. 


In  Arkansas  a  bill  has  been  introduced  in  the  lower  house  of 
the  general  assembly  which  provides  that  whenever  a  passenger 
train  is  one  hour  late  a  special  train  must  be  run  on  its  schedule, 
except  when  the  lateness  is  excusable  because  of  the  wreck.  Fail- 
ure to  observe  the  proposed  law  would  be  punished  with  a  fine 
of  $1,000  for  each  offense. 


As  to  the  Locomotive — What  Next? 

Co-ordination     with     Other     Facilities;      Harmonizing     Features     of 
Design,    2-8-4    Wheel    Arrangement    Proposed 

By  G.   M.  Basford 

Consulting   Engineer,  Lima  Locomotive  Works 


ACCEl'TAXC']-;  uf  the  lucomotivc  as  the  must  prumisiiig 
single  faitor  for  reikutiun  of  the  cost  of  trans|iorta- 
tion  is  pro*  eedinn  rapidls'.  It  has  not  al\\a)s  lieeii 
looked  uiMin  as  a  iios^ilile  i:o>t  riMlucer.  There  are  reason.-. 
Consider   Idioniotive   history    uhiih    divide-    into   three   eras. 

Fir>t:  The  iiej^inninj?  of  steam  rail  tninsportation.  \\'e 
must  ailmire  tho.so  who  pioneered  without  precedent,  Ljiving 
us  elements,  jirineiples  and  even  Loiistriu  tioii  that  endured 
for  a  half  centurv  without   railical  enuineeriny  chaniies. 

Second:  The  period  of  iiurea-iiiL;  weight  and  power  with 
practicallv  no  persistini;  improvements  inakiiiL;  for  higher 
cfficiencv  in  fuel  or  in  weight.  During  this  time  locomo- 
tives were  crude  piullers  of  trains.  I'lio  many  unmodernized 
locotiiotives  are  just  that  today. 

J'hird:  The  era  for  reducing  ton-mile-per-hour  costs  hy 
means  of  improved  locomotives.  It  is  the  era  for  co-ordina- 
tion of  the  loicmiotive  into  the  rapidly  developing  scheme 
of  efficient  raihvav  operation.  Engineers  in.side  and  outside 
the  railways  and  railway  ((fficers,  executive  and  0|>erating, 
are  heginning  to  t  o-operate.  Never  hefon-  in  l(")comotive  hi'- 
torv  ha\'e  six  railriiad-  sinuiltaneou.-ly  -tri\'cii  for  hetter 
locomoti\es  to  reiluie  their  cost  of  transportation  as  .-i\  roads 
are  striving  toilax'. 

Manv  (iperating  offu  irs  do  ncit  \ct  reali/;e  how  much  the 
improved  locomotive  <  an  help  tliini.  'i'lie\-  do  not  \el  realize 
how  nun  h  help  the\  need  from  the  improved  loi  omotive. 
Through  a  natural  dc\'elopmrnt  these  otficers  lontrol  the  ex- 
]ienditures.  I  hev  are  tin-  one-,  in  general,  who  de(  ide  (|Ues- 
tions  of  inve-tment  in  iin|)roVed  loiomotives  and  in  all  faiili- 
ties  that  render  the  hxomotive  more  ]iro(luctive.  I'.ci  au-e  of 
tradition  the  steam  ]ocomoti\'e  is  handica]iped  toda\'  as  to 
it>  ]iroduitivit\-.  Operating  ofhcers  are  in  position  to  remove 
thi-  li.mdii  ap.     W'l'  nui-l  ti'll  tlu-m  .d'out  it. 

Locomotive  Earnings 

William  Elmer  tlirows  light  on  this  suhject  in  his  paper 
hefcjre  the  .\inerii.an  Soiiet)'  of  .Mechanical  I'.ngineers,  June, 
1921.  He  -hows  that  in  r'2()  the  average  freight  engine 
e.irned  SMti  per  day  or  Jo  cent-  per  minute  hut  that  it  made 
le.-s  than  ()()  miles  per  da\-.  <  )n  another  occasion  (liefore 
the  Central  Railway  Clul>  in  Januarw  lii^.y)  ]\Ir.  Elmer 
shows  that  for  the  month  of  Octolier.  1':'22,  the  average  daily 
mileage  of  serviceable  freight  locomotives  was  84  miles.  Are 
we  to  be  satisfied  with  these  tigures?  .\  IcKomotive  is  too 
exj)ensive    to    be    running    onlv    7    hours    nut    of    24    hours. 

For  a  347,000  Mikado  engine  the  fixed  charges  are  $14.40 
per  day  or  one  cent  per  minute.  It  would  be  good  business 
policy  as  far  as  tixed  charges  are  concerned  greatly  to  in- 
crease the  first  cost  of  the  locomotive  if  a  small  ])ercentage 
of  the  fuel  may  be  saved  thereby.  Locomotive  loading  is  so 
important  as  to  cause  a  loss  of  $100  per  day  with  an  error 
of  10  per  cent  in  overloading  or  underloading  on  a  single 
division  having  heavy  traffic.  This  reveals  the  importance 
/  of  the  operating  side  of  the  question  we  are  tr}'ing  to  tinswer, 
as  the  locomotive  referred  to  bums  from  JIO  to  SL'^  worth 
of  fuel  per  hour  and  wages  amount  to  about  $4  per  hour. 

.\s  to  the  use  made  of  locomotives  are  we  to  be  satisfied 
when  they  are  approximately  but  half  the  time  in  the  hands 

'.Mistr.ict   of  a   ri.-ir<'r   rroscnlcil   l.i'fnn    the    l',icific    R.iih\ay    Club.   M.arch   S. 


of  the  operating  ofl'icers  and  the  other  half  in  the  hands  of 
mechanical  ofticers?  Of  course,  there  is  a  lot  of  avoidable 
delay  in  each  case.  Here  is  an  opportunity  for  co-ordination 
of    loading.    Using    and    maintaining    not    to    be    overlooked. 

Co-ordinatii  n  of  two  kinds  lies  before  us.  First,  the  loco- 
motive mu.-t  be  harmoniouslv  co-ordinated  as  a  vital  element 
into  the  great  transportation  machine.  It  must  fit  and  per- 
form in  time  and  in  tune  with  physical  and  operating 
improvements  which  are  coming  forward  with  great  rapidity 
and  promi.se.  Second,  the  locomotive  must  be  co-ordinated 
within  itself.  I-'verv-  feature  of  design  must  be  made  to 
harmonize  with  every  other  for  the  production  of  more 
ton-miles-per-dollar  of  total  cost. 

Our  lotomotive  is  a  machine  within  a  greater  machine. 
This  demands  of  locumctive  men  a  thorough  understanding 
of  track,  operation  and  signaling.  It  demands  of  operating 
men.  track,  bridge,  terminal  and  signal  men  a  thorough  un- 
derstanding of  the  IcMcmiotive  which  must  be  considered  as 
a  huge  investment  capable  of  producing  dividends  greater 
than  it  has  ever  jircwluced.  It  demands  of  engineers  who 
would   improve  the  locomotive  a  careful  .study  of  all  phases. 

Recently  an  Eastern  road  invested  $14,000,000  in  a  new 
line  to  reduce  a  heavy  grade.  It  is  up  to  the  locomotive  to 
increase  the  return  on  this  investment.  In  railroad  operation 
there  are  few  features  of  improvement  that  do  not  call  for 
corresponding  inifirovement  in  the  locomotive.  These  items 
require  more  elalioration  than  space  and  time  permit  of 
giving   here.      .\   mere   list,   however,   reveal-   the  [jroblem. 

1  111 -e  ila\s  are  gone  when  old  road  engines  would  do  for 
-witihing.  Switch  engines  call  for  most  careful  design,  that 
they  may  make  everv'  track  of  a  yard  more  productive.  Road 
engines  coupling  to  heavy  trains  at  yards  must  be  equipped 
for  rapid  acceleration  to  clear  the  outgoing  track  quickly  for 
following  trains. 

Engine  Terminals 

Locomotive  terminals  would  justify  a  chapter  by  itself. 
.Many  a  locomotive  terminal  limits  the  productivity  of  the 
hjcomotive  power  of  its  road  today.  Every  improvement  in 
this  field  calls  for  a  corresponding  improvement  in  the  loco- 
motive to  take  full  advantage  of  the  investment.  Think  of 
ash  pits,  in.spection  pits,  coaling  stations,  roundhouse  and 
roundhouse  shop  facilities.  These  are  coming  forward  rap- 
idlw  Soon  every  roundhouse  will  have  traveling  cranes, 
post  cranes,  drop  pits,  means  fear  handling  parts  too  heavy 
for  archaic,  man-killing  methods,  means  for  washing  boilers 
c|uickly  with  hot  water  so  that  lioilers  need  not  be  damaged 
by  washing  and  filling  with  cold  water.  It  is  a  six  to  ten 
hour  job  gradually  to  cool  a  boiler  down.  Improvements 
are  also  ready  for  rapid  firing  up  of  boilers,  for  saving  time 
and  labor  in  dealing  with  ashes,  sand  and  coal.  Again, 
shop  equipment  is  receiving  more  attention  than  has  been 
given  to  it  for  many  v'ears.  But  our  railroad  shops  are 
many  )-ears  behind  the  requirements.  Even-  order  for  new 
locomotives  should  be  accompanied  by  a  corresponding  pro- 
gram for  more  machiner\-  and  facilities  for  maintenance. 

Long  Locomotive  Runs 

Formerly  locomotives  were  designed  and  built  for  short 
railroads,   then    for  divisions   l>ecau.se   the   roads  grew   that 
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way.  Now  they  must  make  long  continuous  runs.  The 
Southern  Pacific  was  a  leader  in  this  change.  The  Santa  Fe 
is  also  a  leader.  The  Missouri,  Kansas  &  Texas  has  broken 
all  long  run  records.  But  we  mu.«t  build  engines  that  will 
more  nearly  appro-ximate  the  continuous  ser\'ice  of  marine 
engines  and  this  can  be  done.  One  road  does  with  16  en- 
gines work  formerly  requiring  21,  by  increasing  the  run  from 
150  to  260  miles.  Oil  fuel  overcomes  one  of  the  greatest 
obstacles  to  long  continuous  runs.  The  locomotive  must  be 
co-ordinated  with  this  o[)erating  improvement  and  coal  burn- 
ers must  be  made  to  do  it.  Great  savings  are  being  effected 
by  longer  locomotive  runs.  This  is  one  of  the  most  im- 
fKjrtant  operating  improvements  of  our  day.  It  calls  for 
co-ordination  in  locomotive  design,  construction  and  main- 
tenance and  adequate  facilities  for  maintenance. 

Up  to  the  Locomotive 

What  must  the  locomotive  be  and  whut  must  it  do  to  earn 
most  for  these  large  investments?  What  must  it  do  to  over- 
come high  wage  and  fuel  costs?  The  next  new  locomotives 
must  be  built,  operated  and  maintained  to  perform  a  new 
part  in  the  reduction  of  the  cost  of  transportation.  Placing 
new  locomotives  on  our  rails  for  say  30  years  of  service 
is  a  matter  to  be  approached  thoughtfull}-.  If  we  are  to 
save  the  race  against  government  ownership  we  must  regard 
the  locomotive  in  a  new  light.  All  tlie  new  ones  must  be 
built  and  bought  for  efficiency,  for  maximum  earnings  on 
the  investment.     It  must  have  appropriate  maintenance.. 

This  era  began  with  plain  engines.  Modern  locomotives 
are  efficient  and  necessarily  complex  power  plants.  Between 
these  two  there  is  a  vast  difference.  Improvements  were  de- 
veloped indepx^ndently,  usually  not  by  the  builders  but  by 
independent  companies,  each  devoting  its  efforts  to  its  par- 
ticular problem.  This  has  brought  highly  developed  in- 
dividual factors  for  increasing  capacity  or  improving  effi- 
ciency. In  the  combination  of  these  factors  with  improved 
detail  design,  co-ordinating  the  locomotive  into  a  truly  effi- 
cient power  plant,  lies  our  present  problem.  Weight  ques- 
tions now  predominate.  The  locomotive  must  be  designed 
as  a  whole.  It  mu.st  not  be  condemned  to  run  for  life  without 
certain  efficiency  factors  because  weight  limits  do  not  fxjrmit 
of  applying  them.  Because  of  weight  limits  locomotives  are 
being  built  today  without  boosters,  stokers  and  feed  water 
heaters.  These  particular  engines  cannot  even  be  built  for 
later  application  of  these  efficiency  factors  and  must  run 
wastefully  for  the  next  20  or  30  years.  But  truly  co- 
ordinated designs  will  permit  of  obtaining  the  savings  these 
factors  are  ready  to  effect. 

Superheaters 
The  further  progress  of  superheater  design  must  neces- 
sarily be  along  the  lines  of  more  boiler  and  more  suf)erheater 
capacity  per  square  foot  of  tube  area  available.  Obviously, 
boiler  sizes  cannot  continue  to  increase,  and  if  we  are  to 
build  larger  capacit\'  locomotives  we  must  make  them  more 
economical  in  steam  consumption,  or  produce  more  power 
from' a  given  boiler  size,  or  both.  This  is  the  aim  of  the 
type  E  suf>erheater.  In  the  selection  of  a  superheater  con- 
sideration also  must  be  given  to  cost,  weight  and  maintenance. 
The  t\-p€  E  superheater  is  more  expensive  in  first  cost  than 
the  t^TDe  A  and  can  only  be  justified  where  the  demands 
upon  the  boiler  thus  fitted  warrant  its  installation.  An 
important  development  in  superheating  lies  in  placing  the 
throttle  in  such  position  as  to  provide  superheated  steam 
for  the  auxiliaries. 

Thermic  Syphon 
The  thermic  syphon  supplies  two  greatly  needed  features: 
First,  increased  absorption  surface  in  the  firebox  for  radiant 
heat;  second,  improved  circulation  at  the  place  where  it  is 
needed  most,  at  the  hottest  part.  This  factor  adds  weight, 
but  every  pound  of  weight  is  where  it  will  do  the  most  good. 
Efforts  to  provide  re-entering  radiant  heating  surface  from 


firebox  sheets  have  been  made  but  never  l^efore  has  the 
maintenance  prol)lem  been  solved  in  this  connection.  Xo 
new  locomotive  should  be  built  without  this  improvement  or 
its  equivalent,  if  you  can  find  its  equivalent. 

Feed  Water  Heaters 

Feed  water  heaters  are  coming  forward  rapidly.  1  hey 
catch  and  return  to  the  boiler  a  proportion  of  the  heat  that 
is  on  its  way  to  waste.  They  also  reclaim  about  15  per  cent 
of  the  water  used.  They  compel  the  exhaust  steam  to  help 
the  boiler  and  the  firebox.  Incidentally,  the  feed  water 
heater  is  a  good  example  of  the  necessity  for  co-ordination. 
It  calls  for  design  and  devel()]>ment  in  unison  with  the  super- 
heater and  other  factors.  Xo  locomotive  should  be  built 
without  this  con.servation  feature.  Locomotive  people  in  the 
past  have  not  felt  the  need  of  it,  but  they  need  it  now.  They 
need  it  for  increased  capacity,  for  fuel  conservation  and  for 
elimination  of  water  stops.  Closed  heaters  and  open  heaters 
are  now  operating  on  locomotives  with  success. 

Mechanical  Stokers 
Mechanical  stokers  remove  the  limitations  to  the  amount 
of  coal  that  can  be  put  on  the  grates  of  a  locomotive.  They 
provide  means  for  getting  more  horsepower  into  the  firebox, 
more  than  the  best  and  strongest  of  firemen  can  throw  through 
the  firedoor.  ^Mechanical  stokers  have  made  the  big,  power- 
ful coal-burning  locomotive  possible.  In  relieving  us  of  one 
limitation  they  have  introduced  another,  that  of  burning  the 
coal  that  they  can  supply. 

Improved  Valve  Motion 

Improved  valve  motions  have  contributed  to  increased 
capacity.  They  have  emphasized  the  importance  of  steam 
distribution,  of  valve  setting  and  of  valve  motion  mainte- 
nance. They  have  helped  the  boiler  materially  and  have 
contributed  their  quota  toward .  developing  locomotive  prac- 
tice along  the  lines  of  economy  and  certainty  of  operation. 
Look  at  the  article  in  the  Railway  Mechanical  Engineer, 
June,  1922,  page  315,  to  see  how  one  road  saved  twenty 
dollars  per  trip  by  correcting  valve  setting.  This  indicates 
the  value  of  another  phase  of  co-ordination. 

Power  Reverse  Gears 

Power  reverse  gears  have  done  their  part.  Cut-off  adjust- 
ment is  most  impxjrtant  in  securing  maximum  cylinder  power 
without  waste  of  steam.  It  is  absolutely  impossible  to  ob- 
tain and  maintain  correct  adjustment  by  hand  with  varying  ^ 
demands  for  power  because  locomotives  have  become  too  big 
for  hand  adjustment.  Efforts  are  Ijeing  made  to  secure  the 
right  cut-oft"  adjustment  automatically,  an  important  thing 
to  do.  Cut-off  adjustment  merits  infinitely  more  attention 
than  it  is  receiving.  By  incorrect  cut-off  adjustment  it  is 
easy  to  lose  10  or  15  per  cent  saving  that  some  efficienc)' 
factor  has  made.  Locomotive  engineers  need  to  be  shown 
just  what  cut-off  to  use  for  even.-  speed.  Bright  minds  have 
already  worked  out  this  part  of  our  co-ordination  problem. 

Water  Purification 

Boiler  water  treatment  and  facilities  for  quick  washing 
of  boilers  contribute  their  part.  Some  years  ago  the  speaker 
rode  on  an  engine  that  could  not  blow  its  whistle  because 
of  the  character  of  the  w-ater  used.  Think  of  what  such 
water  did  to  the  firebox  sheets  and  flues  and  the  cost  of  this 
handicap.  Water  treatment  and  boiler  washing  equipment 
help  the  firebox.  Money  invested  in  improving  boiler  water 
supply  is  sure  to  >'ield  large  returns.  Do  not  expect  a  boiler 
to  work  against  the  handicap  of  boiler  scale,  one  of  the  most 
effective  heat  insulators  known. 

Steam  Separators 

Knowing  as  we  do  that  the  locomotive  boiler  is  forced 
and  that  forcing  carries  much  solid  water  over  into  the  super- 
heater, we  must  extend  the  use  of  so-called  steam  separators 
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to  relieve  the  superheater  of  double  dut\ .  It  is  enough  to 
ask  the  superheater  to  superheat  steam.  Whatever  we  do  to 
increase  the  activity  of  the  firebox  and  its  circulation  in- 
creases the  importance  of  keeping  the  water  back  in  the 
boiler.  Steam  separators  are  working  satisfactorily.  What 
are  you  doing  about  this? 

Alloy  Steel  Parts 
Beginning  in  ISS4,  the  application  of  the  principle  of 
lightening  reciprocating  and  revolving  weights  in  this  coun- 
try has  certainly  been  deliberate.  This  improvement  is  com- 
ing forward  rapidly.  During  the  past  year  20  railroads  have 
built  over  1,000  engines  with  reciprocating  parts  of  alloy 
steel  to  the  relief  of  not  only  the  firebox,  but  of  rails  and 
bridges.  Weight  limitations  have  been  rather  arbitrary. 
Static  weights  are  not  the  only  weights  to  consider.  Track 
officers  are  beginning  to  take  dynamic  augment  into  account 
and  when  these  forces  are  considered,  they  co-operate  for 
still  more  powerful  locomotives.  Simple  alloy  steels  which 
do  not  require  quenching  and  tempering  remove  the  only 
obstacle  to  this  greatly  needed  development.  A  saving  of 
a  blow  of  3,224  lb.  per  side  of  an  engine  every  time  the 
drivers  turn,  in  say  30  years,  is  not  to  be  overlooked.  Neither 
is  a  saving  of  1,800  lb.  in  actual  weight  of  moving  parts 
to  be  ignored.  What  do  you  think  of  reciprocating  parts  of 
a  big  freight  engine  that  weigh  2,600  lb.?  I  call  it  brutality, 
not  engineering. 

Fan  Blast 

Xo  thoughtful  person  can  fail  to  see  that  the  method  of 
producing  draft  by  the  blast  of  the  exhaust  jet  is  inefficient 
and  wasteful.  Its  automatic  adjustment  of  the  draft  to  the 
demand  for  steam  and  its  simplicity  are  the  only  justifications 
for  its  persistence.  It  soon  must  give  place  to  something 
better.  This  has  not  yet  been  made  completely  successful, 
but  it  must  be  worked  out  to  a  conclusion.  We  pay  too 
much  in  fuel  for  the  draft  of  big  engines  today.  Let  us 
encourage  efforts  in  this  direction.  I  am  informed  that  a 
test  on  a  certain  big  Mikado  engine  showed  a  loss  of  over 
800  hp.  to  blow  the  fire  in  the  usual  way. 

Excessive  Weight  on  Trailers  an  Important  Problem 
Trailing  wheels  were  added  to  carr\'  large  fireboxes.  They 
are  needed  for  power  at  speeds  when  high  boiler  horsepower 
is  demanded.  The  booster  puts  these  wheels  to  work  at  low 
speeds,  in  starting  and  at  critical  points  on  grades  and  turns 
this  loss  to  advantage  at  times  when  high  boiler  capacity  is 
not  needed.  It  helps  the  operating  officer  to  increase  tonnage, 
to  increase  acceleration  to  speeds.  It  is  the  means  whereby 
a  trailing  wheel  locomotive  is  placed  in  the  class  above  itself 
as  to  tractive  power.  It  avoids  the  necessity  for  another 
pair  of  drivers,  needed  in  starting  but  superfluous  when  the 
train  is  rolling.  The  booster  is  a  necessary  improvement. 
It  increases  the  weight  of  the  back  end  of  the  engine  and  we 
must  provide  for  this  weight.  It  most  certainly  cannot  be 
taken  out  of  the  firebox  weight  but  must  be  taken  care  of 
in  addition  thereto.  No  locomotive  with  trailing  wheels 
should  be  built  without  utilizing  these  wheels  for  traction 
in   starting  and  on  the  critical  points  on  grades. 

Ash  Pans 
Long  locomotive  runs  reveal  weakness  in  this  neglected 
item.  Pans  must  be  larger.  They  must  have  greater  air 
openings  in  order  to  reduce  the  vacuum  below  the  grates. 
A  ratio  of  14  per  cent  of  the  grate  area  is  considered  satis- 
factory if  the  rate  of  combustion  is  low  enough,  but  with  14 
per  cent  over  one  inch  of  vacuum  has  been  measured  in  the 
ash  pan.  Why  not  make  this  area  of  opening  20  per  cent 
of  the  grate  area?  Why  not  make  openings  as  large  as 
possible?  We  should  supply  at  least  33  per  cent  excess 
air  which  means  16  lb.  of  air  per  poimd  of  coal.  Do  you 
realize  that  at  a  combustion  rate  of  1 20  lb.  of  coal  per  square 
foot  of  grate  per  hour  nearly  one  ton  of  air  must  be  supplied 


every  hour  for  every  square  foot  of  grate  area?  What  loco- 
motive gets  that  much?  Do  you  realize  that  at  10  lb.  of  air 
per  pound  of  coal  and  a  consumption  of  10,000  lb.  of  coal 
per  hour  the  firebox  will  demand  1,300,000  cu.  ft.  of  air,  or 
100,000  lb.  per  hour? 

Grates  and  Grate  Areas 
Test  plant  records  indicate  that  we  are  forcing  fires  to  the 
point  of  inefficiency.     Fig,  1  indicates  a  drop  of  6  per  cent 
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Fig.  1  —  Boiler  Efficiency  Decreases  Steadily  as  the  Rate  of  Combus- 
tion   Is    Increased 

in  boiler  efficiency  as  the  rate  of  combustion  goes  up  from 
110  lb,  of  coal  per  square  foot  grate  per  hour  to  140  lb. 
Grates  call  for  immediate  intensive  study.  Why  should  the 
air  openings  through  grates  var}-  from  26  to  SO  per  cent  in 
62  cases  of  grate  practice  for  soft  coal  engines  recently 
studied?  Differences  in  the  character  of  coal  do  not  explain 
this  variety  of  figures.  Who  is  in  position  to  defend  such 
chaotic  practice? 

Grate  area  affects  losses  in  sparks  and  cinders.  Run  of 
mine  coal  with  a  large  proportion  of  slack  will  make  more 
sparks  and  cinders  than  lump  coal,  and  what  about  lignite? 
This  calls  for  lower  velocity  of  air  through  grates.  Velocities 
of  gases  through  the  firebox  range  from  100  to  300  ft.  per 
sec.,  as  fast  as  200  miles  per  hour.  We  cannot  wonder 
that  this  lifts  sparks  and  cinders  from  the  fuel  bed.  For 
years  we  have  fired  much  more  coal  than  has  been  burned. 

Coal  does  not  bum  on  the  grates.  The  fire  itself  is  mainly 
a  gas  producer.  At  the  rate  of  120  lb.  of  coal  per  square 
foot  of  grate  per  hour  and  12.25  lb.  of  air  supplied  per  pound 
of  coal  and  with  a  high  volatile  coal  (Westmoreland  with 
14,430  B.  t.  u,  heat  value  per  pound)  2,000  cu,  ft.  of  gas 
is  evolved  every  second,  A  firebox  of  311  cu.  ft.  capacity  is 
filled  with  gas  six  and  a  half  times  every  second.  This 
reveals  the  task  we  are  asking  fireboxes  and  boilers  to  per- 
form. We  must  do  our  best  to  take  as  much  of  this  heat 
as  we  can  while  it  is  in  our  hands.  This  calls  for  firebox 
volume  and  combustion  space.  These  add  weight.  The  job 
of  the  firebox  is  to  absorb  radiant  heat.  This  discussion 
does  not  attempt  to  cover  the  absorption  of  the  heat  after  it 
is  created.  It  may  be  said,  however,  that  progress  in  the 
direction  of  reducing  the  rate  of  combustion  by  providing 
larger  grates  helps  in  the  next  step — that  of  absorbing  the 
radiant  firebox  heat.  When  grates  are  large  enough  it  is 
easier  to  get  the  volume  the  firebox  requires,  but  this  again 
brings  us  face  to  face  with  the  problem  of  weight. 
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Firebox  designers  are  faced  with  the  fact  that  the  firebox 
evaporates  about  40  per  cent  of  the  total.  Firebox  heating 
surface  is  from  5  to  10  per  cent  of  the  total  heating  surface 
but  it  effects  from  25  to  50  per  cent  of  the  total  evaporation. 

Why  is  it  necessary  to  fight  for  steam  in  a  fairly  well  de- 
signed and  proportioned  coal  burning  firebox  when  that  same 
firebox  yields  steam  ""to  burn"  when  oil  fuel  is  introduced? 
Oil  burning  temperatures  that  range  about  2,500  deg.  F.  as 
compared  with  about  1,800  deg.  F.  for  coal  is  the  answer. 
Coal  fire  temperatures  may  be  raised  by  forcing  but  with 
correspondingly  increased  spark  and  cinder  losses.  We  must 
get  greater  volume  of   heat    trom   coal. 

In  locomotive  service  oil  has  always  been  burned  in  fire- 
boxes designed  for  coal.  Oil  leaves  no  ash,  discharges  no 
sparks  or  cinders  and,  if  it  has  air  enough  and  room  enough, 
it  burns  completely.  In  many  oil  burning  engines,  however, 
the  combustion  space  is  too  small  and  the  action  resembles  a 
blowpifje  flame.  This  puts  tul)e  and  firebox  slieets  to  a  test 
that  they  would  not  encounter  if  more  comlmstion  space  was 
provided.  Why  not  design  a  real  oil  burning  locomotive 
firebox,  which  the  writer  telieves  has  never  been  done? 
Would  it  have  a  circular  cross  section  and  a  long  combustion 
chamber?  To  get  the  utmost  out  of  oil,  weight  must  be 
added  at  the  back  end.  Therefore,  the  weight  problem  is 
common  to  oil  and  coal  burning. 

High  rates  of  combustion  brought  the  wide  firebox.  Tht- 
wide  firebox  brought  the  trailing  wheel.  The  stoker  elim- 
inated the  limitation  of  the  human  hand,  arm  and  back. 
Locomotive  improvements  that  make  for  greater  capacity,  for 
efficiency  and  economy  have  delayed  the  next  step  but  in- 
creasing demand  for  power  has  again  brought  a  limit.  Again 
it  is  the  firebox.  Not  only  must  we  provide  weight  for  the 
larger  grate  and  the  locomotive  furnace  but  we  must  have 
the  booster  and  the  stoker — all  at  the  back  end  of  the  engine. 

Threatening  Limit  to  Locomotive  Progress 

While  locomotives  have  been  increasing  materially  in  size 
in  the  last  few  years,  certain  limiting  features  have  not  been 
correspondingly  increased.  Locomotive  designers  have  met 
this  limitation  by  the  addition  of  front  truck  and  driving 
wheels  to  take  care  of  the  additional  tractive  f)ower. 

In  conventional  locomotive  designs  the  firebox  has  been 
carried  by  one  pair  of  wheels  located  underneath  the  grates. 
The  wheel  load  of  the  trailer  is,  of  course,  subject  to  the  same 
limitation  of  weight  as  the  drivers.  In  practically  all  modern 
designs  trailers  have  been  loaded  up  to  their  limit.  Weights 
as  high  as  60,000  or  63,000  lb.  have  been  used.  Most  roads 
do  not  like  to  exceed  55,000  lb.  and  some  confine  the  limits 
below  that  figure.  It  is  evident  that  the' size  of  firebox 
as  related  to  the  grate  area  and  firebox  heating  surface  is 
obviously  limited  by  the  allowable  weight  on  the  trailer  axle. 

In  the  search  for  means  for  increasing  the  power  of  the 
locomotive  we  have  now  come  squarely  up  against  this  lim- 
itation of  trailer  weight.  Greater  and  greater  horsepower 
outputs  are  required  which  call  for  larger  firebox  volume  and 
more  grate  area  for  burning  the  coal.  With  the  present  con- 
struction we  are  limited  by  the  trailer  wheel  load  mentioned 
above.  The  consequence  of  this  has  been  that  the  size  of 
grate  area  and  fireboxes  have  not  kept  pace  with  the  increase 
in  cylinder  horsepower  output.  An  attempt  has  been  made 
to  make  up  for  this  by  adding  heating  surface  in  other  parts 
of  the  boiler  which  are  not  carried  directly  over  the  trailer, 
but  this  is  only  a  partial  remedy  for  the  difficult>'.  The 
result  is  that  the  grate  being  limited  as  indicated,  there  has 
been  a  constant  tendency  to  bum  more  and  more  coal  upon 
a  given  area  of  grate  or  to  increa.se  the  rate  of  combustion. 
In  some  modern  designs  the  rate  of  combustion  per  square 
foot  of  grate  to  meet  the  maximum  horsepower  demands  has 
gone  as  high  as  1.50  lb.  based  upon  fir.st-class  coal.  In  fact, 
the  rate  has  gone  much  higher.  It  has  been  conceded  that  a 
rate  of  120  lb.  of  coal  per  square  foot  of  grate  is  a  figure 
which  should  not  be  exceeded,  and  numerous  tests  indicate 


that  if  a  lower  rate  could  be  secured  increased  Ixiiler  effi- 
ciency would  result.  To  sum  the  matter  up,  further  develoj)- 
ment  and  extension  of  hxoniotive  power  is  dependent  u[)on 
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Fig.   2 — Increasing   the    Rate  of   Firing    Beyond   the  Capacity   of   the 

Firebox  Does  Not  Give  a  Corresponding   Increase  In  the 

Amount  of  Steam   Generated 

adequate  methods  of  taking  care  of  larger  grate  areas  and 
firebox  heating  surfaces  than  present  construction  allows. 

Fig.  2  gives  a  good  idea  of  the  influence  of  the  rate  of 
combustion  ujron  locomotive  performance.  This  curve  shows 
total  water  evaporated  plotted  against  dry  coal  fired  per  hour 
in  pounds  per  square  foot  of  grate  for  a  Mikado  type  loco- 
motive. There  is  a  break  in  the- curve  after  about  130  lb.  per 
.square  foot  of  grate  per  hour  is  reached.  That  the  perform- 
ance of  the  boiier  is  not  limited  by  the  ability  of  the  heating  " 
surface  to  absorb  heat  is  shown  hy  the  smokebox  temperature 
curve.  There  is  no  break  in  this  smokebox  temperature  curve 
at  the  point  where  the  evaporation  Ix-gins  to  fall  off.  This 
conclusively  shows  that  it  is  a  combustion  condition  that 
causes  the  falling  off  in  rate  of  evajMjration. 

Using  Fig.  2  as  an  example,  suppose  that  we  have  a  loco- 
motive designed  to  bum  120  lb.  of  coal  per  square  foot  of 
grate  per  hour,  and  that  this  design  is  based  upon  using  coal 
of  12,500  B.  t.  u.  If  the  engine  receives  a  tank  of  coal 
averaging  11,000  B.  t.  u..  the  rate  of  coal  per  square  foot 
of  grate  per  hour  would  immediately  jump  to  137  lb.,  at 
which  point  the  curve  is  rapidly  sloping  away  and  propor- 
tionately a  very  large  amount  of  coal  must  be  added  to 
secure  a  relatively  small  increase  in  total  evaporation.  Con- 
sequently the  increasing  rate  of  combustion  interposes  resist- 
ance to  efforts  to  prcxluce  more  f>ower. 

The  condition  thus  cited  is  not  an  unusual  one  in  railway 
practice.  Reports  show  engines  failing  for  steam  on  account 
of  bad  coal.  As  a  matter  of  fact,  the  engines  failed  because 
the  rate  of  combustion  had  to  be  forced  above  the  possibilities 
of  the  grate.  If  our  locomotives  were  designed  for  about  100 
lb.  per  square  foot  of  grate  per  hour  for  an  engine  designed 
with  the  boiler  proportions  about  as  indicated  in  Fig.  2  we 
would  be  working  on  a  portion  of  the  curve  where  there  is 
all  even  slope,  and  there  would  be  a  margin  for  poor  coal. 
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These  are  test  plant  figures  and  it  may  be  urged  that  they 
do  not  reflect  road  conditions.  A  road  test  on  4-8-2  class 
engine  on  an  important  road  gives  results  as  shown  in  Table 
I.  The  average  of  three  runs  with  an  average  train  shows 
that  91.17  lb.  of  coal  were  burned  per  square  foot  of  grate 
for  the  time  the  throttle  was  open.     The  average  of  three 

Table  I — Rate  of  Combustion  and  Efficiency  from  Road  Tests  of  4-8-2 
Locomotive 

Coal  per  sq.  ft. 

grate  time  Boiler  efficiency 

Run  No.  throttle  open  (dry  coal  basis) 

2  92.13  61.05 

4  88.57  62.04 

C    92.82  62.05 

.^ve^age   ..       91.17  61.71 

10  124.76  55.51 

12  129.36  51.01 

14  120.26  57.93 

Average    124.79  54.82 

runs  with  a  heavj'  train  shows  that  124.79  lb.  of  coal  were 
burned  per  square  foot  of  grate  while  tlie  throttle  was  open. 

This  indicates  conclusively  that  in  actual  practice  we  are 
duplicating  test  plant  conditions  set  forth  in  Fig.  2.  It  is 
also  important  to  note  that  the  average  boiler  efficiency  for 
the  lower  rates  of  combustion  was  61.71  per  cent,  whereas 
when  the  boiler  was  forced  and  the  rate  of  combustion  was 
124.79  lb.  per  square  foot  per  hour  the  efficiency  of  the  boiler 
fell  off  to  54.82  per  cent.  Grate  area  has  become  the  most 
important  single  limiting  factor  in  locomotive  development. 
How  to  increase  it  and  still  meet  wheel  load  conditions  is 
the  problem  locomotive  designers  are  facing. 

History  repeats  itself.  In  1895  the  Chicago,  Burlington 
&  Quincy  found  its  rate  of  combustion  mounting  to  200  lb. 
of  coal  per  square  foot  of  grate  per  hour.     Engine  No.  590 


cab,  ash  pan  and  cab  parts  are  carried  on  supports  attached 
to  the  boiler  mudring.  Suitable  bearings  are  placed  at  the 
rear   of  the  firebox   connecting   with   the  articulated   frame. 

This  design  removes  the  limits  imposed  by  the  single  trail- 
ing axle.  It  permits  of  a  grate  and  firebox  design  to  suit 
any  coal  conditions  and  any  desired  rate  of  combustion;  it 
allows  an  increase  in  ashpan  capacity  of  from  75  to  100  per 
cent.  It  reduces  to  a  minimum  the  lateral  offsets  on  curves 
between  the  rear  engine  frame  and  the  tender. 

This  Lima  2-8-4  type  locomotive  was  designed  for  a  limit- 
ing load  of  54,000  lb.  per  axle.  It  has  the  following  prin- 
cipal characteristics : 

Weights  in  Wcrking  Order 

Engine  triiclc   29.000  lb. 

Drivers  212.000  lb. 

Trailer  unit   (front  wheels) 28.000  lb. 

Trailer  unit   (reac  wheels) 53,000  lb. 

Total    322,000  lb. 

Heating  surface — firebcx.  syphons  an:!  arch  tubes.  .  .  .  375  sq.  ft.  approx. 

Heating  surface,  tubes  and  flues 3,162  sq.  ft. 

Heating  surface,  total 3,537  sq.  ft.  approx. 

Superheating  surface    915  sq.  ft. 

Grate  area 76.2  s<3.  ft. 

Locomotive  wheel  action  on  the  rail  calls  for  a  study  of 
the  wave  effect  of  the  weights  imposed  by  the  various  wheels. 
Fiber  stress  in  rails  is  affected  by  two  things  other  than 
sp)eeds :  First,  the  weight  on  each  individual  locomotive  wheel 
and,  second,  the  distance  between  the  points  of  application 
of  those  weights.  Progress  of  the  locomotive  on  the  track 
produces  waves  in  the  track.  The  track  reacts,  as  much  as 
it  has  time  to  react,  after  each  wheel  passes.  Trailing  wheels 
are  far  enough  behind  the  drivers  to  allow  the  track  to  spring 
upward  behind  the  rear  drivers.  The  trailers  knock  it  down 
again.  Because  of  this,  trailer  weights  are  most  important 
and  so  also  is  the  distance  between  the  trailer  wheel  and  the 


WEIGHT  OF  TENDER  FUU.Y  tOADED  IB5400  LBS. 


WEIGHT  OF  ENGINE  IN  WORKING  ORDER 


ENGINE  TRUCK  29000  LBS 

DRIVERS  212  COG    " 

TRAILING  TRUCKCFROMT  WHEELS)  28000" 
TRAILING  TRUCK  (rear    WHEELS)       55000    " 

TOTAL  322000    ■ 


Fig.  3 — Proposed  Design  to  Overcome  Firebox  Limitations 


with  a  wide  firebox  reduced  it  to  1 1 2  lb.  to  do  the  same  work. 
We  have  again  reached  the  firebox,  the  grate  area  limit.  We 
are  again  forcing  locomotives  beyond  the  point  of  economical 
ofjeration.  We  are  burning  coal  at  from  140  to  180  lb.  per 
square  foot  of  grate  area  per  hour.  Think  back  to  the  argu- 
ments that  brought  wider  fireboxes  25  years  ago.  Furnace 
limitations  brought  improvement  then.  They  call  for  im- 
provement now.    We  caught  up  then  by  adding  a  trailer  axle. 

Another  trailer  axle  appears  to  be  our  recourse  now. 
Other  improvements  have  delayed  this  necessity  but  we  must 
now  catch  up  with  the  improvements. 

The  locomotive  design  illustrated  in  Fig.  3  shows  a  pro- 
posed solution  of  the  problem  which  has  not  yet  been  worked 
out  in  practice.  This  is  the  result  of  a  large  amount  of  study 
and  planning.  It  is  designed  to  permit  of  any  desired  size 
of  firebox  within  ordinary  limits  of  width  and  length.  Stokers 
can  be  used  and  the  booster  applied  and  still  not  exceed 
prevailing  trailer  load  limits.  Fundamentally,  the  design 
consists  of  an  articulated  frame,  the  articulated  point  being 
placed  back  of  the  rear  driving  wheels.  The  frame  members 
under  the  firebox  are  placed  outside  of  the  trailing  wheels, 
thus  giving  maximum  ashpan  space  and  permitting  an  easy 
and  desirable  bcwster,  stoker  and  foot  plate  application.    The 


rear  driver.  If  trailer  wheels  carry  say  75  per  cent  of  the 
average  weight  on  driving  wheels  the  rail  stress  produced  by 
the  trailers  becomes  almost  as  great  as  the  stress  from  the 
drivers  themselves  (American  Railway  Engineering  Associa- 
tion Proceedings,  Volume  21,  1920,  page  719).  This  strongly 
supports  the  suggestion  of  four  wheels  under  the  firebox  with 
wheel  spacing  and  wheel  loads  that  will  prevent  the  destruc- 
tive track  effect  of  present  trailer  practice  by  an  additional 
pair  of  wheels  which  will  tend  to  keep  the  track  dowTi  until 
the  second  trailer  axle  has  passed.  The  four  wheel  articu- 
lated trailer  promises  to  help  to  answer  this  rail  problem. 
Tradition  says  that  the  locomotive  must  be  as  simple  as 
a  grindstone.  Railroad  operation  today  says  that  it  must  be 
powerful  and  efficient.  Power  and  efficiency  in  locomotives 
are  not  to  be  had  except  by  complication,  by  adding  to  the 
locomotive  factors  that  increase  power  that  cannot  be  added 
in  any  other  way  and  factors  that  save  waste  that  cannot 
be  saved  in  any  other  way.  Even-  one  of  these  factors  in- 
creases weight.  This  weight  must  be  provided  for.  In  my 
opinion  the  four-wheel  articulated  trailer  is  the  solution. 
We  have  put  the  additional  carrying  wheels  under  the  %\Tong 
end  of  the  engine.  Why  not  put  them  where  they  are  most 
needed,  under  the  business  end,  under  the  firebox? 


De  Luxe  Passenger  Cars  for  Chinese  Railway 

Modern   Steel    Equipment   Conforming   to   American   Practice   Built 
for  the  Tientsin-Pukow  Line 


THE  Tientsin-Pukow  Railway,  owned  by  the  Chinese 
Government,  is  one  of  the  most  important  north  and 
south  lines  in  Cliina,  the  Pukow  terminus  being  on 
the  Yangtze  river  opposite  Nanking,  while  Tientsin  is  the 
port  of  Peking.  The  American  Car  and  Foundry  Export 
Company  has  supplied  five  trains  de  luxe  to  this  road,  all 
of  the  cars  being  of  steel.     The  total  order  includes  4,i  cars: 


An  exterior  view  of  one  of  the  private  cars  is  shown  in 
Fig.  1.  In  outside  appearance,  all  of  the  cars  are  similar. 
An  arched  roof  is  used,  and  the  roof  is  built  with  double 
carlines  so  that  there  is  a  free  circulation  of  air  between 
the  steel  ceiling  on  the  inside  and  the  outer  sheathing. 

In  the  first-class  compartment  .sleeping  cars,  each  com- 
partment has  its  own  lavatory  and  the  beds  are  |)laced  trans- 


Fig.    1 — A    Private   Car  of    Modern   Construction   for   the   Tientsin    Pul<ow 


10  first-class,  10  second-class  and  10  third-class  sleeping 
cars;  5  drawing  room  and  sleeping  cars,  and  S  dining  cars, 
all  of  which  were  72  ft.  6  in.  long.  There  were  also  3 
private  cars,  76  ft.  6  in.  long. 

The  general  design  of  the  cars  is  the  selection  of  the  di- 
rector general  of  the  railway  and  his  associates,  all  of  whom 
are  Chinese.  In  general,  they  have  adopted  the  American 
arrangement  of  floor  plan  in  the  dining  cars,  while  for  the 
sleeping  cars  compartment  sleepers  are  used  for  each  one 
of  their  three  classes — first,  second  and  third. 


versely,  instead  of  longitudinally,  in  the  car.  The  capacity 
of  this  type  is  16  passengers  per  car. 

In  the  second-class  compartment.  The  Mann  type  of  berth 
has  been  used,  two  uppei  and  two  lower  berths  }>er  compart- 
ment. The  backs  of  the  sofa  seats  fold  up  to  form  the  up- 
per berth.  There  are  seven  compartments  in  each  car, 
making  the  total  capacity  28  passengers. 

In  the  third-class  compartment,  each  compartment  has 
six  berths,  one  formed  by  the  sofa  seat,  one  by  the  sofa 
back,  and  the  topmost  one  by  a  hinged  berth  swinging  out 
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from  the  side  of  tlie  car.     Forty-eight  passengers  can  be  ac- 
commodated in  each  of  these  cars. 

The  interior  of  a  private  car  is  shown  in  Fig.  2,  that  of  a 


Fig.  2 — Interior  of   Private  Car 

iirst-class  compartment  sleeping  car  in  Fig.  3,  of  the  dining 
car  in  Fig.  4,  and  a  section  of  a  combination  drawing  room 
and  a  sleeping  car  in  Fig.  5. 

All  of  the  cars  are  modern  throughout,  having  steel  con- 
struction, electric  light.-,   steam   heat,   and   equ-pmcnt   along 


Fig.   3 — Interior  of   Compartment   in    First-Class   Sleeping   Car 

the  lines  of  the  best  practice  in  this  country.     A  four-wheel 
truck  with  steel  frames  is  used  for  all  the  cars. 

This  equipment  was  completely  erected  and  varnished  in- 
side and  out  in  the  American  Car  and  Foundry  Company's 
shops  at  Wilmington,  Del.,  before  shipment.  The  cars  were 
dismantled  and  shipped  in  sections  from  Wilmington,  Del., 


to  Pukow  and  reassembled  there  quickly  without  having 
sustained  any  damage  n;  transit.  By  a  special  method  de- 
veloped by  the  American  Car  and  Foundr}-  Companv  it  was 
possible  to  erect  the  cars,  rivet  the  sections  together  and  put 
them  into  service,  witliout  even  the  addition  of  a  coat  of 
varnish,  in  the  railway  shops  at  Pukow.  The  work  was 
done  most  efficiently  by  the  Chinese  workmen  employed  in 
the  railway  shops.    The  installation  of  the  heating  equipment 
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Fig.   4 — The    Dining    Cars   Conform    to   American    Practice 

and  a  very  large  amount  of  plumbing  work,  and  the  electric 
lighting  installation,  wires  for  which  were  run  in  conduits, 
presented  no  difficulties  at  all  to  the  force  of  workmen  who 
were  employed. 

The  American  Car  and  Foundry  Company  has  recently 
liuilt  at  the  Wilmington,  Del.,  shop  narrow  gage  steel  cars 
for  the  Chilean  State  Railways.  As  in  the  above,  these  cars 
comprised  among  others  sleeping  cars  of  modern  steel  con- 
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-Interior  of  a   Combination   Drawing   Room   and  Sleeping  Car 


struction,  fully  equipped  in  the  builder's  shops,  and  then 
taken  apart  in  sections,  boxed,  and  shipped  by  sea  to  Co- 
quimbo,  Chile.  These  cars  arrived  at  Coquimbo  a  short 
time  before  the  earthquake  and  tidal  wave,  and  by  reason 
cf  the  congested  condition  of  the  Coquimbo  shops,  they  were 
erected  about  100  miles  along  the  line  from  Coquimbo,  Be- 
cause of  this  the  cars  were  not  destroyed,  while  the  larger 
part  of  the  equipment  in  Coquimbo  simply  disappeared, 
being  swept  away  by  the  tidal  wave. 
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Treated  Timber  Decreases  Service 
Cost  of  Cars* 

VY/OOD,  which  is  subject  to  decay,  is  used  more  exten- 
'"  sively  in  car  construction  than  any  other  material, 
and  a  detailed  study  of  this  subject  reveals  the  fact  that  82 
per  cent  of  all  timber  removed  from  cars  was  removed  be- 
cause of  decay.  Consequently  preservative  treatment  of 
car  material  must  be  given  consideration  by  the  officials  of 
all  railroads. 

The  two  important  phases  of  this  subject  are  the  cost 
and  the  effect  on  the  lading.  Obviously  the  lading  of  stock, 
flat  or  coal  cars  will  not  in  any  way  Ix"  affected,  regardless 
of  the  kind  of  treatment. 

In  1918  the  Marsh  Refrigerator  Service  Company,  Mil- 
waukee, Wis.,  placed  in  service  several  refrigerator  cars  with 
creosoted  sills,  sub-flooring  and  roof  boards  and  to  date  has 
not  received  any  complaints  about  contaminated  lading.  In 
1920  the  Chicago,  Burlington  &  Quincy  placed  in  service 
four  dining  cars  with  creosoted  sub-flooring.  No  contamina- 
tion of  foods  or  complaints  of  passengers  have  been  noted 
on  these  cars.  In  view  of  these  facts  it  is,  then,  safe  to  as- 
sume that  the  treatment  of  grain  car  sills  will  not  cause  con- 
tamination of  the  lading. 

We  have,  then,  the  following  material  that  can  be  treated 
by  any  process  desired  w-ithout  any  contamination  of  lading: 

Sills  for  stock,  flat,  coal,  grain  and  refrigerator  cars; 
posts  for  stock,  coal,  grain  and  refrigerator  cars;  flooring 
for  stock,  flat  and  coal  cars  and  sub-flooring  for  refrigerator 
cars,  and  roof  boards  for  refrigerator  and  stock  cars. 

In  our  consideration  of  the  treatment  of  this  material  the 
only  question  is,  "Will  it  pay?" 

Answers  to  questionnaires  sent  to  the  mechanical  super- 
intendents of  the  leading  railroads  bring  out  the  following 
facts  as  to  the  average  life  of  certain  parts  of  cars: 

Stock    car   decking 2  to  6  years 

Stock  car  sills 5  to  8  years 

Stock    car    roofing 4  to  6  years 

Stock  car  side  posts 4  to  6  years 

Stock  car  end  posts 6  to  8  years 

Flat    car    decking    6  to  8  years 

Refrigerator    sills    4  to  5  years 

Refrigerator     sub-flooring .^  to  4  years 

No  one  claimed  more  than  8  to  9  years  life  for  any  of 
the  above  parts. 

Unfortunately  there  has  been  very  little  treatment  of  car 
material,  so  this  committee  is  not  in  position  to  offer  any  con- 
clusive evidence  of  the  average  life  of  treated  material. 
However,  in  1911  the  Chicago,  Burlington  &  Quincy  placed 
in  service  200  stock  cars  with  treated  sills  and  decking 
(treated  by  the  Bethell  process,  12  lb.  of  creosote  per  cu. 
ft.)  and  to  date  not  one  of  the  treated  sills  has  been  taken 
out  except  those  that  were  broken  in  wrecks.  None  of  the 
decking  has  been  removed  except  that  broken  either  by 
heavy  loading  or  wrecks. 

We  feel  sure  that  well  treated  sills  and  posts  on  all  classes 
of  cars  will  never  have  to  be  renewed,  except  as  they  are 
broken  in  wrecks,  and  we  know  that  the  Burlington  will 
get  an  average  life  out  of  their  stock  car  decking  (sub- 
jected to  harder  usage  tlian  any  other  with  the  possible  ex- 
ception of  refrigerator  decking)  of  at  least  16  years.  The 
majority  of  this  decking,  after  12  years'  service,  is  in  per- 
fect condition  today.  It  is  certain  to  give  further  service 
for  at  least  tlie  normal  untreated  life,  or  four  years  addi- 
tional; therefore,  w-e  may  expect  at  least  16  years'  life. 

Using  the  above  figures  of  four  years  as  the  average  life 
of  untreated  stock  car  decking  \nd  16  years  as  the  average 
life  of  treated  stock  car  decking,  the  costs  are  as  follows: 

•Report  presented  by  the  Committee  on  Car  Material  at  the  nineteenth  an- 
nual meeting  of  the  American  Wood  Preservers*  Association,  held  at  New 
Orleans,  La..  January   23-25,   1923. 


Untre.\ted 

648  ft.  b.  m.   (36.ft.  car)   at  $40  per   M $25.92 

Labor  laying  deck  on  car 7.50 

Total  cost   $33.42 

Cost   per   year 3^3^ 

Treated 

648  ft.  b.  m.  (36-ft.  car)  at  $40  per  M 25  92 

Treatment  of  648  ft.  b.  m.  at  $15.43  per  M lO.OO 

Labor  laying  deck  on  car 7,50 

Total  cost  $43,42 

Cost    per    year    2.71 

These  figures  on  tlie  cost  of  treatment  are  based  on  the 
cost  of  treating  fir  lumber  with  the  straight  creosote  process 
at  the  Galcsburg  treating  plant  in  the  month  of  April,  1922, 
and  include  the  following  costs:  unloading  lumber  from  car 
to  ground  for  seasoning;  loading  seasoned  lumber  from 
ground  to  tram  for  treatment;  loading  treated  lumber  from 
tram  to  car  for  shipment;  supervision  and  overhead  of 
o[>erating  treating  plant,  and  preservative  absorbed  by  the 
lumber  (12  lb.  creosote  per  cu.  ft.  at  12  cents  per  gallon). 

There  are  probably  a.-  many  different  methods  of  figuring 
the  cost  of  treatment  as  there  are  organizations  using  treated 
material.  However,  this  committee  cannot  nor  is  it  ap- 
pointed for  the  purpose  of  extensively  working  up  data  as 
to  the  best  methods  of  figuring  cost.  The  above  method  is 
used,  not  to  show  the  exact  saving,  but  to  form  a  working 
basis  from  which  to  prove  that  'here  will  be  a  saving.  We 
wish  TO  call  attention  to  the  fact  that  it  does  not  figure  the 
cost  of  equipment  nor  does  it  make  any  allowance  for  the 
legitimate  profit  to  which  a  commercial  firm  would  be  en- 
titled. 

The  above  is  the  highest  priced  treatment  known.  Treat- 
ing with  an  empty  cell  process,  6  lb.  creosote  per  cu.  ft.,  the 
cost  of  treatment  would  be  reduced  S4.39.  Treating  witli  the 
Card  process,  3  lb.  creosote,  3/  lb  zinc  chloride  per  cu.  ft., 
the  cost  would  be  reduced  $5.78,  Treating  with  the  Bur- 
nettizing  process,  y^  lb.  zinc  chloride  per  cu.  ft.,  the  cost 
would  be  reduced  $7.9V. 

As  previously  stated  the  committee  is  handicapped  by 
lack  of  data  as  to  the  number  of  years'  life  obtained  by  treat- 
ment but  let  us  assume  for  the  time  being  that  we  may  ex- 
pect 16  years'  life  from  stock  car  decking  treated  by  any 
of  the  above  processes,  we  find  that  the  yearly  maintenance 
costs  are: 

Untreated   decking $8.36 

Bethell  process  treated  decking 2,71 

Empty  cell  treated  decking 2!41 

Card    treated    decking 2*33 

Burnettizing  treated  deckini; ^ 2,19 

The  above  figures  do  not  represent  all  of  the  saving.  In 
these  figures  there  has  been  no  consideration  of  the  loss  of* 
.service  of  the  car  while  it  is  in  the  repair  yards  having  de- 
cayed parts  renewed,  neither  has  there  been  any  considera- 
tion of  the  destruction  of  other  material  that  is  in  good  con- 
dition necessitated  by  th<  renewal  of  bad  order  parts.  An- 
other point  that  cannot  be  given  definite  figures  is  the  sav- 
ing effected  by  holding  down  the  price  of  the  car  material. 
The  price  of  timber,  tlie  same  .is  any  other  commodity,  is 
governed  by  the  supply  and  demand.  By  conserving  the 
supply  and  cutting  down  the  demand,  which  we  can  do  by 
preservative  treatment,  i:  will  be  possible  to  hold  down  the 
price  of  lumber.  The  time  has  undeniably  come  w^hen  the 
necessity  for  the  conservation  of  our  forest  supplies  makes 
it  prohibitive  for  us  to  i  se  untreated  lumber  any  place  where 
we  can  appreciably  increase  its  life  by  preservative  treat- 
ment. 

To  give  the  lowest  j>ossible  annual  maintenance  car  mate- 
rial must  be  treated  by  one  of  the  standard  pressure  processes. 
While  it  is  true  that  dij'ping,  spray  or  brush  treatments  w'ill 
increase  the  life  of  tiniljer,  it  is  also  true  that  by  pressure 
treatment  the  life  will  be  so  much  further  increased  that  the 
extra  cost  will  be  entirely  warranted.  This  is  particularly 
true  with  fir  and  hardwoods. 

The  collection   of  dat.i  liased   on  results  obtained  over  a 


220 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97,  No.  4 


period  of  several  years  b}-  different  processes  is  necessary  in 
order  to  definitely  decide  what  treatment  will  be  the  most 
practical.  However,  at  the  present  time  the  committee  be- 
lie\-es  that  treatment  should  be  made  by  one  of  the  processes 
using  creosote,  and  are  further  of  ihe  opinion  that  full  cell 
treatment  by  the  Bethel!  process  will  give  a  bigger  net  ab- 
sorption than  is  necessary.  However,  where  the  ideal  treat- 
ment is  not  available,  one  of  the  inferior  treatments  would 
be  a  profitable  investment. 

We  recommend  that  in  the  construction  of  new  cars,  the 
treatment  outlined  above  be  applied  to  all  material  that  can 
be  treated  without  harmful  contamination  of  lading.  We 
also  recommend  that  a  sufficient  stock  of  treated  st^andard 
material  be  kept  on  hand  at  the  repair  shops  to  be  used  in 
making  repairs  to  bad  order  cars. 

The  committee  is  composed  of  the  following  members:  F. 
S.  Shinn  (C.  B.  &  Q.),  chairman;  K.  C.  Barth,  Service 
Bureau,  American  Wood  Preservers'  Association;  H  C  Bell 
(N.  &  W.);  S.  M.  Elder  (B.  &  O.)  and  Frank  \lcCroT^■ 
(C.  R.  I.  &P.). 


Lumber  for  Italian   Passenger  Cars 

■yHE  kinds  and  quantities  of  the  different  woods  emploved 
in  building  a  passenger  car  for  the  Italian  State  Rail- 
ways are  treated  in  considerable  detail  by  Ing.  Gaetano 
Castlefranchi  in  a  recent  issue  of  II  Legno,  an  Italian  lumber- 
trade  magazine.  The  article  is  especially  interesting  because 
of  the  detailed  analysis  of  the  available  varieties  of  wood 
and  the  cost. 

The  car  with  which  the  article  deals  is  the  standard  third- 
class  coach  used  for  most  passenger  traffic  on  the  main  lines. 
It  has  four  compartments  at  each  end,  a  lavatory  in  the 
middle  and  a  corridor  running  along  the  side. 

Six  woods  enter  in  the  construction  of  these  carriages: 
Teak,  oak,  elm,  Southern  pine,  fir  and  walnut.  The  frames 
are  teak,  the  Siam  variety  being  considered  the  most  desirable 
since  it  is  easily  worked  and  has  few  defects.  Java  teak  has 
too  many  knots  and  wonnholes.  The  interlacing  fibres  of 
Borneo  teak  make  it  too  liable  to  crack  when  worked.  African 
teak — not  related  to  true  teak — might  be  serviceable,  but  is 
almost  unknown  in  Italy  and  would  have  to  be  imported  in 
considerable  quantities  of  selected  and  uniform  grades  before 
judgment  on  its  adaptability  could  be  rendered.  Walnut  can 
not  be  used  for  the  frame  because  it  rots  too  readily  when 
brought  in  contact  with  nails  or  bolts. 

Southern  yellow  pine  has  l^een  found  best  for  siding. 
European  larch  could  not  well  replace  Southern  yellow  pine, 
because  the  former  wood  has  so  many  knots  that  its  yield  in 
usable  sheathing  would  make  the  ultimate  expense  unduly 
high. 

Such  woods  as  l:)eech,  maple,  linden,  chern,-  and  sycamore, 
as  well  as  several  kinds  of  Italian  lumber,  which  on  first 
thought  might  serve  as  carsiding,  are  out  of  the  question 
since  experience  has  shown  that,  when  worked,  they  warp 
or  split  easily.  Well-seasoned  beech  has  not  been  given  a 
sufficient  trial  for  manufacturers  to  be  assured  regarding  its 
fitness,  but  Italian  experts  believe  that  this  wood,  even  after 
being  seasoned,  is  likely  to  rot  when  exposed  to  moisture. 

When  the  cost  of  the  lumber  placed  in  the  finished  carriage 
is  derived  from  the  price  and  quantity  as  purchased  in  its 
original  marketable  form,  according  to  Italian  mill  practice, 
it  must  be  considered  that  tlie  cubic  volume  of  the  purchased 
lumber  runs  from  130  to  135  per  cent  of  the  volume  of  the 
finished  wood  finally  used.  For  example,  sawing  oak  logs 
into  boards  fit  for  use  gives  percentages  of  the  weight  of  the 
original  logs  in  various  products,  as  follows:  Bark,  7;  saw- 
dust, 8;  firewood,  17;  chips,  10;  general  waste,  20;  finished 
boards,  38.  Since,  on  the  basis  of  a  38  jjer  cent  yield  of 
boards  from  the  logs  and  a  cost  of  the  latter  at  present  coming 


to  34  lire  ($1.73)  per  100  kilos  (220.5  lb.),  the  380  kilos 
(838  lb.)  of  boards  obtained  from  a  metric  ton  (1,000  kilos, 
or  2,204.6  lb.)  of  logs  would  cost  340  lire  ($17.34),  plus 
90  lire  ($4.59)  for  labor  and  general  expenses,  or  a  total 
gross  cost  of  430  lire  ($21.93).  However,  this  gross  cost  is 
subject  to  a  reduction  of  52  lire  ($2.65),  the  selling  value  of 
the  by-products,  since  the  prices  of  the  sawdust,  firewood  and 
chips  are,  respectively,  8  lire,  16  lire,  and  21  lire  ($0.41, 
$0.82  and  $1.07)  per  100  kilos.  Consequently  the  final  net 
cost  of  tlie  380  kilos  of  lx)ards  obtained  from  a  metric  ton  of 
oak  logs  amounts  to  378  lire  ($19.28),  or  0.98  lire  ($0.05) 
per  kilo  (2.205  lb.).  At  this  price,  a  cubic  meter  (35.3  cu. 
ft.)  of  oak  boards,  taken  as  weighing  920  kilos  (2,028  lb.) 
would  cost  900  lire  ($45.90).  To  this  cost  should  be  added 
further  losses  and  expenses  due  to  milling,  sampling,  season- 
ing, etc.,  which  would  bring  the  cost  per  cubic  meter  to  990 
lire  ($50.49)  or  $119.08  per  1,000  ft.  board  measure. 

Commenting  on  the  calculation  of  the  yield  in  finished 
material  from  an  original  given  weight  of  logs,  it  is  admitted 
that  the  proportion  of  finished  t>oards  may  seem  rather  low, 
but  in  arriving  at  the  results,  ample  allowance  was  made  for 
knots,  other  defects,  etc. 

\\liile  oak  logs  give  only  38  to  40  per  cent  finished 
material  for  car  construction,  and  Slavonian  oak  planks  60 
per  cent.  Southern  yellow  pine  timber  yields  54  per  cent. 

The  quantities,  prices,  and  costs  of  the  lumber  used  in 
building  a  third-class  carriage,  are  given  in  an  accompanying 
table. 

The  oak  used  in  the  calculations  of  this  table  comes  from 
Slavonia,  Jugoslavia.  While  this  imported  lumber  has  a 
higher  price,  560  lire  ($28.56)  per  cubic  meter,  than  Italian 
oak,  priced  at  480  lire  ($24.48),  the  latter  gives  a  yield  of 

Kinds  and  Quantities  of  Lumber  Used  for  Third-Class  Cars 


Teak 

1.  Volume  cf  finished  ma- 
terial required,  cubic 
meters   8.60 

2.  Form  of  lumber  pur-  , 
chased   !  _        , 

I  Boards 

3.  Purch.-ise  price  of  lumber, 
lire  per  cubic  meter....    2,600 

4.  Percentage  yield  of  fin- 
ished material  from  lum- 
ber,   per    cent 67 

5.  Unit  prime  cost  of  fin- 
ished material  required, 
lire   per  cubic  meter. .  .  .   3,880 

6.  Unit  labcr  co-^t  and  gen- 
eral expense,  lire  per 
cubic   meter    100 

7.  Value  of  marketable  waste 
and  by-products,  lire  per 
cubic    meter     70 

S.  Net  unit  cost  (items  6 
minus  7)  of  finished  ma- 
terial,     lire      per      cubic 

meter    30  45  50  60  65 

9.  Total  unit  cost  (items  5 
plus  8)  of  finished  ma- 
teria], lire  per  cubic 
melcr     3.910  975  910        1,220  555 

10.  Amount  of  lumber  pur- 
chased to  provide  re- 
quired quantity  (item  1) 
of  finished  material, 
cubic     meters 12.9  1.9  1.13  7.6         3.46 

il.  Total  cost  of  lumber 
purchased    (item   3    times 

Item    10)    Lire 33.540        1.064 

Total 41,048   Lire   ($2 


Oak 

Southern  Vel- 
Elm      low  Pine     Fir 

Walnut 

1.13 

0.65 

4.1 

2.25 

0.035 

Large 
planks 

Large 
planks 

Timbers 

boards 

Large 

planks 

560 

430 

630 

295 

1,000 

60 

51 

54 

60 

75 

930 

860 

1,160 

490 

1.330 

100 

100 

100 

100 

100 

55 

50 

40 

35 

40 

486       4.788        1,110 
,093.45) 


60 


1,390 


0.06 
60 


only  51  per  cent  in  usable  material  as  against  a  yield  of  60 
per  cent  for  Slavonia  oak.  The  amount  of  Italian  oak  planks 
which  it  would  be  necessarv  to  buy  would  be  2.26  cubic 
meters,  as  compared  with  1.90  cubic  meters  of  Slavonia  oak 
planks,  in  order  to  provide  the  1.13  cubic  meters  of  finished 
material  required. 

The  grand  total  cost  of  all  lumber  used  equals  41,048  lire 
($2,093.45).  The  value  in  lire  f)er  cubic  meter  multiplied 
by  51  and  divided  by  424  will  give  the  value  in  dollars  per 
1,000  board  feet  at  the  December,  1922,  rate  of  exchange, 
according  to  which  the  lire  equaled  $0,051. 


Thermal  Stresses  in  Steel  Car  Wheels 

Results   of  Investigation  by   the   Bureau   of  Standards   to   Determine 
Effect  of  Heating  Due  to  Brake  Applications 

By  George  K.  Burgess  and  G.  Willard  Quick 


NINETEEN  steel  wheels  have  been  tested  in  the  labora- 
tory of  the  Bureau  of  Standards  under  conditions  ap- 
proximating those  encountered  in  service  caused  by 
heav\'  brake  applications.  The  rims  of  the  wheels  were 
heated  to  a  temperature  of  380  deg.  C.  (716  deg.  F.)  by 
passing  an  electric  current  through  a  band  of  soft  steel  en- 
circling the  wheel.  The  resulting  .stresses  were  calculated 
from  strain-gage  measurements  after  correcting  for  thermal 
expansion.     Eight  worn  wheels  and  eleven  new  wheels  repre- 


sentatives of  several  manufacturers  and  purchasers  of  steel 
car  wheels  held  at  the  Bureau  of  Standards  in  1920.  E.\- 
perienced  railway  men  .stated  that  the  tread  becomes  heated 
to  a  dull  red  on  long,  heavy  grades  by  the  a])plication  of 
brake  shoes.  It  was  agreed  that  it  would  be  of  general  in- 
terest and  of  value  to  investigate  the  stresses  thus  set  up,  the 
plan  being  to  conduct  the  tests  in  a  manner  identical  with 
the  procedure  followed  in  the  investigation  of  Thermal 
Stresses  in  Chilled  Iron  Car  Wheels*  with  some  additional 


Fig.  1 — Car  Wheel  in  Test  Stand   Ready  for   Bureau  of  Standards  Thermal  Test 


senting  five  tyi^es  of  manufacture  were  tested  and  none  failed 
in  the  tests.  As  a  result  of  heating  the  rim,  the  hub  moved 
with  respect  to  the  rim,  inducing  tensile  stress  on  the  face 
and  compression  on  the  back  near  the  hub.  Near  the  rim 
the  stresses  were  in  compression  on  the  face  and  in  tension 
on  the  back  except  for  worn  wheels  where  no  stress  was 
induced  on  the  face.  The  maximum  surface  stresses  de- 
veloped were  .slightly  above  the  yield  point  of  the  material, 
producing  a  permanent  set  for  the  first  tests  on  new  wheels 
while  no  set  resulted  from  tests  on  old  wheels  or  in  succeed- 
ing tests  on  new  wheels. 

This  investigation  was  the  result  of  a  conference  of  repre- 


tests  on  steel  wheels  at  as  high  a  temi)erature  as  possible 
to  obtain  with  the  special  equipment  used  and  including  also 
a  survey  of  the  stresses  thereby  induced  in  the  back  of  the 
plate. 

Other  problems  present  themselves  in  connection  with  the 
subject  of  stress  caused  by  brake  application;  as  the  effect 
of  speed,  shoe  pressure  and  length  of  application  in  produc- 
ing thermal  stresses.  At  Purdue  University  an  investigation 
of  these  problems,  with  the  wheels  revolving  while  a  brake 
shoe  is  held  in  contact  with  the  tread,  is  in  progress.  In  the 
investigation  at  the  Bureau  of  Standards  the  manner  in  which 

"See  Rail-uay  Mechanical  Engineer,  .^ugust.   1922.   page  460. 
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thermal  stresses  build  up  in  wheels,  the  magnitude,  nature 
and  location  of  stresses  have  been  studied. 

Wheels  Tested  and  Method  of  Manufacture 

The  wheels  were  33-in.  steel  car  wheels  representing  tlie 
product  of  six  different  plants  and  five  methods  of  manu- 
facture. Two  new  wheels  furnished  by  each  of  four  dif- 
ferent manufacturers,  one  new  wheel  and  two  special  wheels 
— one  witli  a  thin  web  and  one  with  a  straight  web — from 
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Fig.  2 — Sections  of  Forged  Wiieels  of  IVlanufacturers  U,  W  and  Z 
Fig.  3 — Sections  of  Forged   Wheels  of  IVlanufacturers  V  and  Y 
Fig.  A — Section   of  Cast  Steel   WIneels  of  Manufacturer  X 

another  mill,  together  with  eight  worn  wheelsf  representing 
the  product  of  four  different  plants,  made  a  total  of  19 
wheels  upon  which  one  or  more  series  of  measurements  were 
made.  The  manufacturers  co-operating  have  been  designated 
by  the  letters  U,  V,  W,  X,  Y,  and  Z.  Table  I  gives  a  brief 
description  of  the  method  of  manufacture.  Fig.  2,  Fig.  3, 
and  Fig.  4  show  sections  of  tlie  various  standard  wheels. 

Table  I — Wheels  Tested 
Mfrs.  Method  of  manufacture 

U         Forged  and  rolled  from  an  individual  ingot. 
V         22    in.   by   22   in.   ingot  relied   into   15   in.    round   which   is   sheared 

into  blanks.     The  blanks  are  forged  and  rolled  into  wheels. 
W         Ingot  rolled  into  plates  from  which  biscuits  are  cut.     These  biscuits 
are   forged  and   relied    into  wheels. 
Cast  in  a  revolving  mold.     First  part  of  pour  is  high  in  manganese, 
Same    procedure   as    manufacturer    \'. 

forming  the  tread,  while  low  carbon  steel  forms  plate  and  hub. 
90  in.,  12  sided,  fluted  ingot  with  sand  lined  sink  head  is  cut  cold 
into    blocks    of    proper    weight.      These    blocks   are   heated    in    a 
c(  ntinuous  furnace  after   which  they  are  forged  and  rolled   into 
wheels. 

Procedure  for  Thermal  Stress  Tests 

In  the  tliermal  stress  tests  the  wheel  was  mounted  on  a 
hollow  water-cooled  6-in.  axle.  The  axle  in  turn  rested  upon 
supports.  A  soft-steel  resistor  3  J/2  in.  in  width  and  J4  in. 
in  thickness  was  placed  on  the  tread  of  the  wheel,  but  in- 
sulated from  it  by  a  thin  sheet  of  perforated  asbestos,  and 
an  alternating  current  of  1,000  to  1,500  amperes  at  15  to  30 
volts  was  passed  through  it.  Undue  radiation  of  heat  into 
the  air  was  prevented  by  the  use  of  asbestos  covering.  Fig. 
1    shows  the  arrangement  of  this  apparatus. 

The  tread  of  the  wheel  attained  a  maximum  temperature 
of  approximately  380  deg.  C.  (716  deg.  F.)  in  each  run. 
To  determine  the  distribution  of  temperature  in  the  wheel 
from  tread  to  hub  copper-constantan  thermocouples  of  No. 
30  B.  &  S.  gage  wire  were  used — seven  couples  along  a 
vertical  radius  at  approximately  2-in.  intervals  and  seven 
others  similarly  located  along  the  horizontal  radius.  Read- 
ings were  taken  along  both  radii  for  the  purpose  of  obtaining 
duplicate  results.  Two  other  thermocouples  were  inserted 
into  the  tread  of  the  wheel.  Thus,  four  couples,  one  at  the 
gap  in  the  resistor,  were  placed  at  equidistant  points  in  the 
tread  of  the  wheel  and  assurance  given  that  uniformity  of 

TFurnished  by  the  Pennsylvania  Railroad. 

tOne  standard   design,   one  thin   plate,   one   straight  plate. 


tread  temperatures  was  attained.  The  16  copper-constantan 
thermocouples  can  be  seen  in  Fig.  1,  extending  from  the 
wheel  to  overhead  supports  and  then  down  to  the  potentiom- 
eter on  the  transformer  table. 

A  2-in.  Berry  strain  gage  was  used  for  measuring  the  de- 
formations. Five  or  six  sets  of  readings  were  taken  at  1-in. 
intervals  on  the  vertical  and  horizontal  radii  on  tx)th  the 
face  and  back  of  the  plate.  The  location  of  the  points  at 
which  strain-gage  and  thermocouple  readings  were  taken 
are  shown  in  Fig.  5. 

It  was  only  necessary  to  survey  the  stresses  along  the  radii 
of  the  wheels,  since  preliminary  measurements  had  shown 
that  the  tangential  stresses  were  of  a  compressive  nature  and 
of  relatively  small  magnitude. 

Identical  rates  of  power  input  were  maintained  for  each 
test  in  order  to  obtain  comparative  results.  It  was  neces- 
sary to  increase  the  power  input  near  the  end  of  the  test  to 
attain  the  desired  tread  temperature  in  a  comparatively 
short  time.  The  amount  of  power  applied  per  minute  during 
the  different  periods  of  the  test  was  as  follows: 

Fiist  half  hour 570,000  ft.  lb. 

Second   h.ilf   hour 690,000  ft.  lb. 

Third  half  hour 770,000  ft.  lb. 

Fourth  half  ho-ur 797,000  ft.  lb. 

In  these  tests  the  resistor  completely  encircled  the  wheel 
and  was  thermally  insulated.  Under  these  conditions  a 
larger  percentage  of  the  energy  entered  the  wheel  than  would 
have  been  the  case  had  the  same  wheel  been  subjected  to 
brake  application  in  service,  due  to  the  fact  that  part  of  the 
energy  destroyed  by  friction  between  the  shoe  and  wheel  goes 
to  heating  the  brake  shoe,  and  thence  by  radiation  to  the 
air,  and,  further,  the  shoe  only  bears  on  a  small  part  of  the 
circumference,  thus  allowing  the  heat  in  the  uncovered  part 
of  the  tread  to  radiate  instead  of  entering  the  wheel. 

Readings  were  taken  of  the  temperature,  strain,  and  power 
input  at  regular  intervals,  a  strain  gage  reading  of  the  cold 
wheel  being  also  taken  before  the  test  was  started.     When 


Fig.    5 — Location    of   Thermocouple    and    Strain    Gage    Holes 

the  desired  tread  temperature  was  reached,  the  power  was 
shut  off  and  the  ast)estos  covering  on  the  resistor  removed 
to  permit  more  rapid  dissipation  of  the  heat.  Temperature 
and  strain  gage  readings  were  also  taken  during  cooling  and 
after  the  wheel  was  at  room  temperature. 

The  elongation  as  detennined  by  the  strain  gage  is  at- 
tributable to  two  causes :  ( 1 )  An  elongation  due  to  the  ther- 
mal expansion  of  metal,  and  (2)  elongation  caused  by  the 
strain  due  to  the  temperature  gradient  from  tread  to  hub  of 
the  wheel.  By  knowing  the  coefficient  of  expansion  and  the 
temp)erature  rise  it  was  possible  to  calculate  the  thermal  ex- 
pansion. By  deducting  the  elongation  due  to  this  expansion 
from  the  total  elongation,  the  elongation  due  to  stress  alone 
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was  determined.  The  relation  between  stress  and  strain  on 
samples  actually  taken  from  the  wheels  made  it  possible  to 
convert  the  strain  readings  into  stress  values. 

Physical  Properties  and  Composition  of  Material 

The  coefficient  of  expansion  of  specimens  taken  from  one 
wheel  of  even.-  manufacturer  was  determined  for  the  range 
from  20  deg.  C.  to  4O0  deg.  C.  (68  deg.  F.  to  752  deg.  F.). 
An  average  of  the  results  is  given  in  Table  II. 

Table  II — Therm.\l  Exp.\nsion   of  Wheel  Sections 

Composite  total  eNpansion 
Temperature  rise  inches  per  inch 

Deg.  C.  Deg.  F.                 Forged  or  rolled  Cast 

50                              90  .00056  .CO06O 

100  IFO  .00117  .00125 

150  270  .00180  .00194 

200  3(0  .00248  .00267 

250  450  .00319  .00345 

300  540  .00393  .00391 

The  mechanical  properties  of  the  steels  were  determined 
on  two  8-in.  gage-length  specimens  taken  from  the  plates 
of  one  rolled  steel  wheel  of  each  manufacturer,  while  2-in. 
gage-length  specimens  were  taken  from  a  cast-steel  wheel 
because,  due  to  the  corrugated  plate  it  was  impossible  to 
obtain  8-in.  samples.  Table  III  gives  the  averaged  results 
of  the  tensile  tests. 

Table  III — Average  Results  of  Tensile  Tests 

Yield  T.ntimate  Elongation  Reduction 

point,  strength,  in  8  in.,.  in^rea, 

Mfr.                         lb.  per  sq.  in.        lb.  per  sq.  in.  percent  percent 

U    52,100  123,300  13.S  14.1 

V   119.500  12.5  13.6 

W   43.400  107,000  13.8  14.8 

X    .-. 50,700  85.000  14.5  23.6 

Y   53,300  i;2,000  11.2  10.5 

Z    61.900  130,200  11.2  13.9 

The  modulus  of  elasticity  averaged  29,260.000  lb.  per  sq.  in.  for  the  forged 
wheels  and  30,500,000  lb.   per  sq.  in.  for  the  cast  steel  wheel. 

The  chemical  composition  of  one  wheel  submitted  by  each 
manufacturer  was  determined.  Drillings  were  taken  from 
the  plates  of  the  forged  steel  wheels  about  midway  between 
the  hub  and  the  rim.  For  the  cast  steel  wheels,  of  var\^ing 
compositions,  ten  drillings  were  taken  across  the  whole  diam- 
eter, No.  1  and  No.  10  being  in  the  rim.  No.  5  and  No.  6 
in  the  hub  and  the  others  in  the  web.  The  results  of  the 
analyses  are  given  in  Table  IV. 

T.\BLE  IV — Chemical  Composition  of  Wheels 

Manufacturer              Pcsition    Carbon       Snlph.         Phos.        Mang.  Silicon 

U   3              .67              .019             .029              .77  .19 

V   3              .73              .015              .028              .73  .21 

W    3              .66              .014              .027              .67  .17 

1  .32  .025  .023  1.60  .29 

2  .26  .019  .023  1.15  .29 

3  .25  .022  .022  .76  .28 

4  .18  .018  .019  i  .72  .28 
X    i     5  .20  .015  .021  .69  .24 

I  6  .25  .022  .021  .67  .28 

I  7  .20  .022  .020  .68  .28 

I  .>?  .24  .022  .023  .92  .28 

I  9  .21  .021  .020  .86  .27 

I  10  .30  .023  .023  1.66  .29 

Y    3  .77  .032  .032  .69  .16 

Z    .5  .73  .036  .019  .66  .25 

Brinell  hardness  determinations  were  made  on  radial  sec- 
tions cut  from  two  rolled  and  from  one  cast  tyjje  of  wheel. 
Impressions  were  made  at  1-in.  intervals  along  the  radius, 
the  first  one  being  about  yi  in.  from  the  rim.  There  was 
very  little  variation  in  hardness  along  the  radial  section  of 
the  rolled  wheels,  the  average  being  about  250.  For  the 
cast  wheel  the  hardness  varied  widely  from  rim  to  hub. 
These  wheels  were  hardest  near  the  rim  and  .softer  in  towards 
the  hub  with  a  position  quite  deficient  in  hardness  at  the 
middle  of  the  rim  where  shrinkage  holes  occurred.  The 
Brinell  hardness  was  325  at  ^  in.  from  the  tread,  250  at 
3-4  in.,  220  at  from  2  in.  to  3  in.  and  150  near  the  hub'. 

Results  of  Thermal  Stress  Tests 

For  the  new  rolled  steel  wheels  of  regular  design  the 
maximum  stresses  developed  on  the  face  of  the  plate  were 
in  tension  near  the  hub  and  in  compression  near  the  rim, 


while  on  the  back  oi  the  plate  the  conditions  were  reversed. 
These  stresses  arc  jiroduced  by  expansion  of  the  rim  causing 
the  hub  to  move  rehitive  to  the  rim.  The  average  movement 
of  the  hubs  of  the  standard  design  wheels  ranged  from  .07 
in.  to  .10  in.  Fig.  o  shows  typical  time-stress  curves  for 
the  face  and  Fig.  7  for  the  back  of  the  plate  of  new  steel 
wheels. 

Of  the  two  special  wheels  furnished  by  manufacturer  Z 
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Fig.  6 — Stress-Time  Curves  Showing   Average  Stresses   Developed 
on    Face    of   All    New   Wheels   of    Manufacturer   Y    (See    Fig.    5   for 
Location    of    Measurements) 

the  one  with  a  thinner  plate  developed  stresses  similar  to 
but  of  somewhat  greater  magnitude  than  those  developed  in 
the  wheels  of  regular  design.  The  tread  of  this  wheel  was 
also  lighter  than  that  of  the  regular  wheels.  The  stresses 
developed  in  the  special  wheel  with  the  straight  plate  were 
in  tension  on  both  the  face  and  the  back  of  the  plate. 

For  the  worn  wheels  tested,  in  which  considerable  metal 
had  been  worn  from  the  tread,  the  stresses  developed  on  the 
face  of  the  plate  were  in  tension  near  the  hub  and  gradually 
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Fig.  7 — stress-Time  Curves  Showing  Average  Stresses  Developed 
on  Back  of  All  New  Wheels  of  Manufacturer  Y  (See  Fig.  5  for 
Location    of    Measurements) 

diminished  to  practically  zero  at  the  rim,  while  on  the  back 
of  the  plate  the  stresses  were  of  about  the  same  nature  and 
magnitude  "as  for  the  new  wheels.  The  neutral  axis  on  the 
face  of  the  old  wheels  is  shifted  out  towards  the  rim.  This 
difference  for  worn  wheels  may  be  due  to  the  work  on  the 
tread,  static  load.'i.  impacts,  the  thinner  tread  or  a  combina- 
tion of  these  factors. 

In  the  tests  on  the  cast  steel  wheels,  the  stresses  were  more 
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complicated  because  of  the  nature  of  the  plate,  which  is  of 
a   corrugated   design. 

From  the  first  test  on  new  wheels,  a  permanent  set  was  ob- 
served on  the  surfaces  of  the  plates,  at  positions  of  maximuni 
stress,  indicating  that  the  material  was  strained  beyond  the 
yield  point  at  the  points  on  the  surface.  The  greatest  com- 
pressive stress  observed  was  68,800  lb.  per  sq.  in.  and  the 
greatest  tensile  stress  58,100  lb.  per  sq.  in. 

In  succeeding  tests  on  new  rolled  steel  wheels  of  standard 
section  and  in  "all  tests  on  old  wheels  there  were  no  perma- 
nent deformations  noted,  showing  that  the  stress  is  not  in- 
creased beyond  the  yield  point  on  repeated  heating.  The 
-tests  on  the  old  wheels  indicate  that  the  heating  they  had 
been  subjected  to  in  service  stressed  them  beyond  the  yield 
point  on  the  surface  of  the  plates  at  certain  positions,  and 
relieved  any  manufacturing  strains,  rendering  these  wheels 
in  the  same  condition  as  new  wheels  after  the  first  thermal 
test  in  this  investigation. 

The  maximum  tread  temperature  ordinarily  reached  about 
380  deg.  C.  (716  deg.  F.)  in  90  minutes.  Special  tests 
were  made  on  two  new  rolled  wheels  and  one  new  cast  wheel 
at  the  highest  temperature  attainable  with  the  equipment, 
about  500  deg.  C.  (932  deg.  F.).  The  time  to  reach  this 
temperature  was  about  60  minutes  longer  than  was  required 
to  reach  380  deg.  C.  in  the  regular  tests  but  the  stresses 
developed  were  no  greater.  The  greater  strain  in  the  plate 
apf)ears  to  be  offset  by  greater  expansion  due  to  the  higher 
temperature,  thus  giving  a  flat,  stress-time  curve  between 
380  deg.  C.  and  500  deg.   C. 

Summary   and    Conclusions 

Nineteen  33-in.  steel  wheels  have  been  tested  in  a  manner 
approximating  conditions  encountered  in  service  through  long 
applications  of  brakes  on  heavy  grades.  In  the  tests  the 
rims  of  the  wheels  were  heated  electrically  and  the  hubs 
were  kept  cool  by  passing  water  through  the  hollow  axle  upon 
which  the  wheels  were  mounted.  The  maximum  tread  tem- 
perature was  380  deg.  C.  (716  deg.  F.)  in  the  regular  tests 
and  in  the  special  tests  a  maximum  temperature  of  500  deg. 
C.  (932  deg.  F.)  was  attained.  From  observations  of  the 
deformations  in  the  plates  of  the  wheels  the  stresses  have 
been  computed  after  correcting  for  temperature.  Six  manu- 
facturers furnished  new  wheels  representing  five  dift'erent 
methods  of  manufacture.  Eight  old  wheels  manufactured 
by  four  of  the  companies  were  also  tested.  The  general  re- 
sults of  the  tests  may  be  summarized  as  follows: 

1.  None  of  the  wheels  failed. 

2.  When  the  rim  is  heated  the  hub  moves  with  respect 
to  the  rim,  inducing  stresses  in  the  plate  which,  for  the  first 
test  on  new  wheels,  are  in  tension  near  the  hub  and  in  com- 
pression near  the  rim  on  the  face,  while  on  the  back  of  the 
plate  the  stresses  for  the  same  positions  near  hub  and  rim 
are  about  equal  in  magnitude  but  reverse  in  nature  to  those 
on  the  face. 

3.  For  worn  wheels,  the  stresses  are  of  the  same  char- 
acter, except  near  the  rim  on  the  face  where  ver\-  little  stress 
is  found.  This  difference  is  due  to  the  shifting  of  the  neutral 
axis  on  the  face  from  the  center  of  the  radius  towards  the 
rim  and  is  caused  by  conditions  of  service. 

4.  The  maximum  stresses  w-ere  slightl)-  above  the  yield 
point  of  the  material  as  determined  in  tensile  tests. 

5.  A  permanent  set  was  apparent  only  for  new  wheels  on 
the  first  tests.  For  old  wheels  and  in  succeeding  tests  on 
new  wheels,  there  was  no  set  apparent,  showing  that  the 
stresses  above  the  yield  point  were  not  increased  by  repeated 
heating,  and  that  the  old  wheels  had  been  rendered,  by 
service,  in  a  condition  similar  to  that  of  new  wheels  after 
the  first  thermal  test. 

6.  For   forged   wheels   the   character   and   magnitude   of 


the  stresses  developed  in  the  surface  of  the  plate  are  little 
affected  by  the  method  of  manufacture.  The  stresses  de- 
veloped in  the  cast-steel  wheels  were,  because  of  the  corru- 
gated form  of  plate,  more  complicated  than  those  in  the 
forged  wheels. 

The  Bureau  of  Standards  is  undertaking  a  study  of  the 
residual  stresses  in  steel  car  wheels  from  the  manufacturing 
processes.  In  this  work  sections  are  being  sawed  from  the 
wheels  and  stresses  so  relieved  will  be  calculated  from  de- 
formations measured  with  a  strain-gage. 


Permanent  Head  Boards  Increase 
Privacy  of  Pullman  Sections 

THE  first  step  in  the  development  of  greater  privacy 
for  sleeping  car  passengers  during  the  daytime,  now 
being  undertaken  by  the  Pullman  Company,  is  shown 
in  the  illustration.  Some  60  standard  Pullman  sleeping  cars 
are  now  in  service  equipped  with  permanent  head  boards 
which  extend  out  from  the  side  of  the  car  for  something  more 
than  half  the  width  of  the  seat,  so  that  the  forward  edges  are 
flush  with  the  top  of  the  closed  berth.';  and  the  side  walls  of 
the  upper  deck.    The  permanent   head   board   adds   consid- 


Sections  of  Standard    Pullman   Sleeping   Cars   Separated   by   Perma- 
nent Head   Boards 


erably  to  the  privacy  of  the  standard  section  during  the  day- 
time. It  also  permits  the  occupants  of  each  section  to  freely 
control  the  ventilation  without  causing  drafts  which  may  be 
displeasing  to  the  occupants  of  adjoining  sections.  At  night 
the  partition  is  completed  by  locking  a  removable  half  head 
board  on  the  rigid  partition.  The  berths  are  made  up  in 
the  usual  way. 

The  arrangement  illustrated  has  been  received  with  favor 
by  travelers  wherever  the  cars  of  this  type  have  been  in 
service  and  experiments  looking  toward  the  further  develop- 
ment of  the  idea  are  now  under  way  at  the  Pullman  Works, 
Chicago. 


Advantages  of  the  Spherical  Type  Roller  Bearing 

A    New    Design    Which    Combines    Self-Alinement,    Low    Frictional 
Resistance  and  High  Capacity 

By  H.  E.  Brunner 
Chief  Engineer,  S-K-F  Industries,   Inc. 


AXTI-FRICTIOX  bearings  have  found  limited  applica- 
tion in  railroad  work  in  the  past  principally  because 
the  shocks  which  bearings  on  locomotives  and  cars  re- 
ceive are  unusually  severe.  Numerous  attempts  have  been 
made  to  develop  special  bearings  adapted  for  such  service 
but  in  general  they  have  not  been  successful.  The  conditions 
under  which  the  bearings  on  freight  and  passenger  car 
journals  and  railway  motor  shafts  operate  require  a  bearing 


Spherical    Roller    Bearing,    with    Inner    Race    Turned    to    Show 
Construction 

with  the  low  frictional  qualities  and  precision  of  a  ball  bear- 
ing combined  with  load  carrying  capacity  comparable  with 
that  of  a  roller  bearing  but  not  obtained  at  the  sacrifice 
of  true  rolling  or  by  enforced  rigidity.  A  new  design  of 
roller  bearing  which  combines  these  characteristics  has  re- 
cently been  placed  on  the  market.  As  sufficient  e.xperience 
has  already  been  had  in  a  large  variety  of  heavy  machines 
to  establish  its  merit,  the  purpose  of  the  present  article  is  to 
describe  the  construction  and  to  aftalyze  the  design  from  a 
technical  point  of  view. 

The  Aktiebolaget  Svenska  Kullagerfabriken  of  Gothen- 
burg, Sweden,  undertook  in  1918,  to  study  the  problem  of 
anti-friction  bearings  for  heavy  duty  ser^-ice.  A  careful 
analysis  was  made  of  the  limitations  affecting  both  the  ball 
and  the  roller  bearing  in  applications  of  the  kind  in  question. 
This  was  followed  by  extensive  tests  of  a  large  number  of 
different  tj'pes  of  bearings,  the  results  of  which  were  system- 
atically studied.  In  this  way  there  were  discovered  certain 
desirable  characteristics  of  the  various  types  and  likewise 
objectionable  ones,  from  the  point  of  view  of  the  heavy  t\'pe 
of  ser^-ice  for  which  it  was  necessary  to  provide. 

With  the  conclusions  of  this  experimental  work  at  hand, 
the  task  was  to  devise  a  bearing  which  would  incorporate  the 


maximum  number  of  desirable  features  without  any  of  those 
which  had  been  found  to  be  detrimental.  The  problem  was 
further  extended  by  the  necessity  of  adapting  the  design  thus 
develoj)ed  to  the  already  established  standard  sizes  for  ball 
bearings.  This  was  accomplished  with  notable  success  and 
the  "spherical  type  of  roller  bearing"  is  the  result  of  the  re- 
search and  study  outlined  above. 

Referring  to  Fig.  1  a  longitudinal  section  through  the  mid 
plane  of  the  bearing  will  be  seen.  Part  A  is  the  inner  race 
of  the  bearing.  It  is  secured  to  the  shaft  or  journal  accord- 
ing to  the  usual  methods  emplo3'ed  with  ball  bearings  oper- 
ating under  corresponding  load  and  speed  conditions.  A 
shrink  fit,  press  fit  or  tapered  sleeve,  together  with  a  suit- 
able locknut  may  be  used.  Parts  R  are  the  two  rows  of  roll- 
ers. Part  B  is  the  outer  race,  ground  spherical  on  the  inner 
surface  from  the  center  point  O  of  the  bearing.  The  outer 
race  of  the  bearing  is  mounted  in  the  housing  according  to 
the  usual  method  for  a  ball  bearing,  which  normally  pro- 
vides a  slight  clearance  to  facilitate  creeping  of  the  race  in 
the  housing  while  in  service. 

It  will  be  seen  from  the  figure  that  the  bearing  is  a  self- 
contained  and  self-alining  unit,  two  properties  that  are  of 


Fig.   1 — Sectional  Views  of  the  Spherical   Roller   Bearing 

the  greatest  imp)ortance.  The  former  means  that  when  the 
bearing  is  being  installed,  there  is  no  adjustment  required 
internal  to  the  bearing  itself,  thus  precluding  the  possibility 
of  damage  through  initial  maladjustment.  The  spherical 
surface  of  the  outer  race  provides  for  self-alineraent  of  the 
bearing  to  compensate  for  shaft  deflections  and  unavoidable 
inaccuracies  in  machining  and  locating  the  housings.  These 
two  features  are  of  particular  importance  in  the  field  of  heavy 
machinery,  for  which  the  bearing  is  designed. 

The  internal  construction  of  the  bearing  will  be  made  clear 
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by  further  reference  to  Fig.  1.  On  the  inner  race  the  roller 
R  contacts  with  the  groove  de  throughout  its  length  thus  pro- 
viding the  line  contact  of  the  roller  bearing.  On  the  outer 
race  the  roller  contacts  at  the  point  /  and  due  to  the  close- 
ness of  the  roller  curvature  (in  a  longitudinal  plane)  radius 
Ef,  with  the  race  curvature  radius  Of,  the  contact  is  very 
intimate.  It  will  be  seen  that  the  rollers  are  barrel  shaped 
and  have  their  largest  diameter  toward  the  inboard  end. 
Actually  the  contact  between  the  roller  and  the  outer  race 
will  be  a  substantial  area,  due  to  the  elasticity  of  these  parts, 
and  consequent  deformation  under  load.  From  this  it  will 
be  seen  that  the  spherical  type  roller  bearing  embodies  the 
theoretical  characteristics  of  both  point  contact  of  the  ball 
bearing  and  line  contact  of  the  roller  bearing.  The  de- 
sirability of  this  combination  of  point  contact  on  the  outer 
race  with  line  contact  on  the  inner  race  was  one  of  the  con- 
clusive results  of  the  experimental  work  which  preceded  the 
development  of  this  bearing.  It  should  be  observed  that 
the  line  contact  is  provided  on  the  inner  race,  which  as  is  well 
known,  is  the  weaker  element  on  the  typical  type  of  annular 
bearing.  The  result  is  an  excellent  equalization  of  stress 
between  the  inner  and  outer  races. 

Any  type  of  bearing  which  aims  to  obtain  line  contact 
must  provide  some  means  for  maintaining  the  parallelism 
of  the  axes  of  the  rollers  with  the  shaft.  Otherwise  the 
skewing  of  the  rollers  destroys  the  line  contact  and  sub- 
stitutes a  very  objectionable  form  of  point  contact.  In  the 
spherical  tyjje  of  roller  bearing  the  axes  of  the  rollers  are 
held  parallel  with  the  axis  of  the  shaft  in  a  positive  manner 
by  means  of  the  guiding  flanges  ec  on  the  inner  race.  Re- 
ferring to  Fig.  1,  it  will  be  seen  that  both  the  flanges  ee  and 
the  ends  of  the  rollers  are  ground  spherical  surfaces,  witli 
their  center  at  the  point  of  intersection  of  the  shaft  axis  and 


edge  of  the  roller,  and  the  force  C,  together  with  the  resultant 
of  the  inner  and  outer  race  reactions  a  and  b,  forms  a  couple 
which  immediately  counteracts  skewing  tendency  and  returns 
the  roller  to  its  position  of  equilibrium.  The  rollers  are 
maintained  in  a  parallel  relation  with  the  shaft  axis  by  this 
positive  action,  which  provides  in  the  design  of  the  bearing 
itself,  a  stable  equilibrium  of  the  roller.  The  advantage  of 
this  provision  is  immediately  reflected  in  the  low  coefficient  of 
friction  shown  in  tests  of  the  bearing;  this  being  somewhat 
greater  than  that  of  a  ball  bearing,  but  markedly  lower  than 
in  other  types  of  roller  bearings. 

The  retainer  D  is  carried  on  the  land  of  the  inner  race  and 
serves  only  to  separate  adjacent  rollers  and  to  prevent  their 
contacting  with  one  another.    The  retainer  is  usually  made  of 


Fig.  2— Spherical   Roller   Bearing   Applied   to   Motor   Armature   Shaft 

the  axes  of  the  rollers.  Since  the  guiding  flange  and  the 
roller  ends  have  tlie  same  center  and  the  same  radius  of 
curvature,  they  contact  over  an  area  shown  at  g  in  the 
end  view.  The  arrows  a  and  b  which  represent  the  resultant 
forces  on  the  roller  from  the  outer  and  inner  races,  respec- 
tively, are  inclined  to  one  another  by  a  small  angle.  (The 
included  angle  of  the  cone  circumscribing  the  roller.)  This 
means  that  there  is  a  wedging  force  holding  the  roller  in 
contact  with  the  guiding  flange  and  developing  the  reaction  C 
at  the  center  of  the  area  of  contact  with  the  guiding  flange. 
As  soon  as  a  roller  skews  in  the  slightest  degree  there  is  no 
longer  a  contact  area  between  the  end  of  the  roller  and  the 
guiding  flange.    The  contact  is  then  at  a  single  point  on  the 
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Fig.    3 — Journal    Box   for    Motor    Rail    Car    Equipped   with    Spherical 
Roller   Bearing 

bronze  and  is  so  designed  that  it  holds  the  rollers  from 
dropping  out  when  the  inner  race  is  deflected  relative  to  the 
outer  race,  as  for  cleaning. 

The  spherical  roller  bearing,  developed  as  it  was  to  meet 
the  requirements  of  a  specialized  field  of  heavy  duty  applica- 
tions, has  already  found  a  wide  demand.  Some  of  the  pres- 
ent installations  and  typical  designs  are  shown  in  diagrams 
herewith. 

Fig.  2  illustrates  an  electric  railway  motor  with  a  spherical 
type  roller  bearing  on  the  pinion  end  of  the  armature  shaft. 
The  inner  race  is  secured  to  the  shaft  by  means  of  a  tapered 
sleeve.  A  ball  bearing  is  used  on  the  opposite  end  of  the 
shaft  where  loads  are  comparatively  light  for  the  given  space 
limitation. 

Fig.  3  illustrates  in  principle  the  method  of  applying  the 
spherical  roller  bearing  to  a  motor  rail  car.  Because  of  its 
self-alining  quality  the  bearing  is  particularly  well  adapted 
to  the  construction  employing  a  journal  box  clamped  in  the 
pedestal.  An  unrestrained  mounting  can  be  had  by  employ- 
ing this  bearing  in  the  rigid  box  as  shown.  The  advantages 
derived  are  immediately  evident  in  the  greater  flexibility  of 
the  truck  and  the  reduced  stresses  which  are  imposed  upon 
the  bearing. 

Careful  consideration  has  been  given  the  means  of  secur- 
ing the  bearing  to  the  journal  so  as  to  permit  of  easy  in- 
stallation and  at  the  same  time  providing  a  positive  locking 
of  the  bearing  to  the  shaft.  The  tapered  adapter  sleeve  to- 
gether with  the  very  substantial  lock  nut  and  key  should 
appeal  to  the  railroad  man  because  of  its  extreme  simplicity 
and  absolute  security. 

The  dust  guard  is  specially  designed  to  permit  of  proper 
functioning  under  conditions  of  misalinement  between  the 
liox  and  journal.     The  conventional  double  lip  amd  groove 


April,  1923 


RAILWAY     MECHANICAL    ENGINEER 


in  conjunction  with  the  internal  flinger  provide  for  the  re- 
tention of  the  lubricant. 

The  spherical  t}-pe  of  roller  bearing  is  equally  well 
adapted  to  trucks  employing  the  standard  types  of  pedestal 
construction.  Such  design  insures  flexibility  in  a  greater 
degree  than  that  now  obtained  in  standard  practice.  It  ap- 
pears to  offer  a  possible  solution  to  the  problem  of  providing 
a  less  rigid  truck  construction,  particularly  in  the  field  of 
motor  rail  cars. 

Attention  is  directed  to  the  provisions  for  excluding  dust 
and  dirt  from  the  housing  and  for  prevention  of  leakage  of 
the  lubricant.  The  latter  consideration  is  of  particular  im- 
portance in  the  motor  mounting  shown  in  Fig.  2. 

It  is  believed  from  the  experience  had  with  the  operation 
of  this  type  of  bearing  to  date,  that  its  field  of  application 
will  be  broadened  beyond  the  scope  originally  contemplated 
in  the  design  of  the  bearing.  This  applies  particularly  as 
regards  the  speed  rating.  It  has  further  been  found  that,  in 
equivalent  sizes  the  spherical  roller  bearing  has  about  twice 
the  load  capacity  of  the  corresponding  ball  bearing.  The 
thrust  capacity  of  the  bearing  is  substantial,  making  it  well 
adapted  to  the  carrying  of  combined  loads. 

The  question  of  lubrication  is  very  similar  to  that  incurred 
with  ball  bearings  under  similar  load  and  speed  conditions. 
Oil  is  considered  preferable,  but  grease  may  be  used  where 
conditions  of  design  require.  The  saving  in  amount  of  lubri- 
cant required  as  compared  with  plain  bearings  is  precisely 
the  same  as  with  ball  bearings. 

The  housing  construction  and  the  provision  of  suitable  seals 
to  exclude  dirt  and  water  from  the  bearings  is  the  same  as  in 
the  standard  practice  with  ball  and  roller  bearings. 

The  spherical  roller  bearing  was  originally  developed  and 
applied  in  Sweden.  Since  that  time  bearings  have  been  in- 
stalled in  the  United  States,  England,  France  and  a  number 
of  other  countries.  The  installations  that  are  in  service  have 
shown  conclusively  that  this  bearing  meets  an  imperative 
need  and  is  well  adapted  to  the  requirements  of  heavy  duty 
service. 

The  self-contained  and  self-alining  feature  of  the  spherical 
roller  bearing,  together  with  its  exceptionally  low  coefficient 
of  friction  and  rugged  load  carrying  capacity,  characterizes 
it  as  a  distinct  advance  in  the  development  of  anti-friction 
bearing.  It  offers  possibilities  that  conform  with  the  progres- 
sive principles  of  modern  engineering  practice. 


Kiln  Drying  of  Lumber* 

By  F.  O.    Farey 
Chief   Chemist,    Robert  W.    Hunt   Company,    Montreal 

"yHE  types  of  kiln  in  most  general  use  are  the  compart- 
■'•  ment  kiln  for  uniformly  drying  a  complete  charge,  in 
which  the  circulation  of  air  is  up  in  the  center  and 
down  and  out  at  the  sides,  and  the  progressive  kiln,  in  wliich 
the  movement  of  the  lumber  and  the  circulation  of  air  is 
from  one  end  to  the  other. 

Operation  of  Kilns 

The  results  obtained  depend  on  the  ability,  judgment  and 
care  of  the  operator.  One  of  the  essential  points  is  the  way 
lumber  is  piled.  Proper  utilization  of  available  space  and 
proper  circulation  of  air  are  essential.  You  must  not  pile 
lumber  in  a  progressive  kiln  the  same  as  in  a  compartment 
kiln.  For  the  compartment  kiln  lumber  must  be  piled  end- 
wise so  that  the  stickers  will  not  obstruct  the  circulation  and 
form  cool  pockets.  If  this  passage  is  obstructed  the  lumber  at 
these  points  will  dr)'  more  slowly  and  you  will  have  a  variable 
product,  not  only  in  moisture  content  but  in  checking,  in- 
ternal stresses,  and  warping,  both  in  and  after  removal  from 
the  kiln.    The  natural  passage  of  the  air  is  originally  vertical 
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Ijetween  the  i)iles  and  then  laterally  between  the  boards  to 
the  sides  and  vent  holes.  If  stickers  block  this  passage  it  is 
almost  impossible  to  get  a  circulation  between  the  boards. 
For  the  progressive  kiln,  conditions  are  reversed.  Cross 
piling  is  also  essential  so  that  the  stickers  will  not  obstruct 
the  passage  of  air  as  it  progresses  from  one  end  of  the  kiln 
to  the  other.  An  example  is  given  of  two  piles  in  the  same 
kiln  having  vertical-lateral  circulation.  On  the  eighth  day 
when  tlie  temperature  should  have  been  fairly  uniform  the 
thermometer  readings  were  as  follows: 

Cross  piled  lumber  End  piled  lumber 

Center  of  pile 100  deg.  F.  142dcg.  F. 

Underneath    168  deg.  F.  152dcg.  F. 

Above    146  deg.  F.  146  deg.  F. 

The  difference  in  temperature  between  the  center  and 
bottom  of  cross  piled  lumber  was  58  deg.  F.,  while  the  dif- 
ference in  end  piled  lumber  was  10  deg.  F.  The  end  piled 
stock  dried  in  10  days  from  ,?0  per  cent  moisture  to  6  per 
cent,  w-hile  the  cross  piled  stock  took  13  days  to  dry  from 
30  per  cent  to  12  per  cent.  In  a  kiln  with  end  to  end  circula- 
tion the  reverse  conditions  would  have  been  true.  It  is  obvious 
that  lumber  should  be  piled  to  suit  the  circulation  of  the  kiln 
with  a  view  to  give  the  best  passage  of  air  through  the  pile 
and  maintain  all  parts  at  as  nearly  the  same  temperature  as 
possible.  This  can  only  Ije  done  l)y  using  judgment  and 
carrying  on  such  experiments  as  will  prove  or  disprove  the 
correctness  of  that  judgment.  Not  only  must  consideration  be 
given  to  the  direction  of  piling  and  placement  of  the  stickers, 
but  the  size  of  each  pile  and  the  thickness  of  the  stickers. 
Stickers  should  not  he  less  than  1  in.  thick  and  increased  to 
not  less  than  2  in.  when  the  thickness  of  the  lumber  is  3  in. 
or  greater. 

Test  Apparatus 

The  best  method  of  testing  the  circulation  of  air  in  a  kiln 
is  to  make  some  kind  of  smoke  cloud.  The  Forest  Products 
Laboratories  at  Madison  have  devised  a  chemical  smoke 
which  eliminates  fire  risk  and  which  follows  the  natural  air 
currents  with  no  tendency  of  its  own  to  rise  or  fall,  which  is 
the  objection  to  some  other  smoke  clouds. 

While  the  smoke  cloud  is  a  valuable  means  of  determin- 
ing circulation,  it  is  not  all  that  we  are  required  to  know 
about  what  is  going  on  in  the  kiln.  We  must,  at  all  times, 
know  the  temjjerature  and  humidities  not  only  at  each  end, 
but  inside  and  near  the  lumber  piles  themselves.  This  re- 
quires the  use  of  thermometers  and  hygrometers  of  various 
types.  Probably  the  best  of  theje  are  the  glass  thermometers 
and  the  wet  and  dry  bulb  hygrometers.  It  is,  however,  dif- 
ficult to  u.se  them,  since  no  one  would  care  to  enter  a  dnt 
kiln  two  or  three  .times  a  day  when  some  of  the  higher 
temperatures  are  reached.  This  can  be  overcome  by  the  use 
of  recording  thermometers  and  hygrometers.  The  recording 
instruments  must  be  continually  checked  against  wet  and 
dry  bulb  glass  instruments  of  known  accuracy. 

No  operator  should  hesitate  to  ask  for  necessary  in- 
struments, which  will  enlarge  or  facilitate  his  knowledge  of 
what  is  going  on  in  the  drying  chamber,  and  then  to  ask  for 
such  means  as  may  be  necessary  for  the  rectification  of  un- 
satisfacton,'  conditions.  It  may  cost  a  few  dollars  to  properly 
equip  a  kiln,  but  any  management  which  takes  unnecessan,' 
chances  w-ith  thousands  of  dollars'  worth  of  lumber  is  ex- 
ercising a  short-sighted  jx)licy. 

Drying  Schedules 

The  question  is  continually  asked  as  to  the  proper  drying 
schedule  for  a  certain  kind  of  lumber,  whether  one  wood  is 
easier  to  dry  than  others,  what  temperatures  to  use  and  how 
can  lumber  be  dried  in  a  shorter  period  of  time.  It  is 
easier  to  dry  some  kinds  of  wood  than  others.  Lumber  will 
dry  faster  in  thin  sections,  since  the  distance  through  which 
moisture  must  transfuse  from  the  interior  is  less.  Also  cer- 
tain woods,  such  as  many  of  the  so-called  soft  woods,  allow 
the  transfusion  to  proceed  at  greater  speed.     Relative  den- 
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sities  of  the  same  species,  relative  proportion  of  spring  and 
summer  wood,  also  the  direction  of  the  grain  in  the  sawed 
timber  affect  the  time  and  treatment. 

Much  depends  on  the  judgment  of  the  operator  after  he 
has  examined  the  material.  He  should  know  the  approx- 
imate moisture  content.  This  cannot  be  determined  by  feel- 
ing. The  only  reliable  way  is  to  cut  off  a  section  at  least 
2  ft.  from  the  end  and  determine  the  moisture  content  by 
drying  and  weighing.  A  cross  sectional  sample  is  usually 
sufficient,  but  at  times  it  is  necessary  to  know  whether  the 
moisture  is  the  same  on  the  inside  and  outside  of  the  section. 
Also  at  times  it  is  necessary  to  know  whether  there  are  in- 
ternal strains,  even  though  the  moisture  may  be  uniform  and 
no  surface  checks  are  noticed.  These  strains  are  set  up  in 
air  dr>-ing  as  well  as  in  kiln  drying  and  unless  stresses  are 
relieved  by  steaming  you  will,  in  all  probability,  increase  the 
defects  which  already  existed  at  the  beginning. 

The  term  "steaming"  does  not  necessarily  mean  filling  the 
chamber  with  a  cloud  of  steam,  which  will  condense  and  give 
a  wet  surface  to  the  wood,  but  increasing  the  relative 
humidity  to  95  or  100  per  cent  at  the  kiln  temperature. 

Even  in  the  same  batch  of  lumber  there  will  be  a  wide 
variation.  Some  will  show  higher  moisture  than  others, 
some  will  show  checks  and  internal  stresses,  while  other  por- 
tions will  be  normal.  A  sufficient  number  of  tests  must  te 
made  to  know  the  worst  condition.  The  kiln  should  then 
be  operated  to  suit  the  conditions  of  the  poorest  lumber.  An 
operator  must  know  how  each  charge  must  be  handled  and 
how  good  he  wishes  the  product.  You  would  not  treat  rough 
lumber  for  some  construction  with  the  same  respect  as  you 
would  lumber  for  furniture. 

When  the  original  condition  is  known  the  operator  must 
then  decide  what  treatment  must  be  given.  It  is  not  possible 
to  gi%'e  hard  and  fast  schedules  for  any  given  lumber.  A 
quite  extensive  series  of  schedules,  however,  have  been 
worked  out  by  the  Forest  Products  Laboratories  at  Madison, 
Wisconsin,  and  given  in  Technical  Note,  No.  175,  under 
the  heading  of  hard  wood  and  soft  wood  drying  schedules. 
This  is  valuable  as  a  guide  since  one  is  often  called  upon  to 
treat  wood  different  from  the  kind  usually  handled.  Dif- 
ferences in  equipment  and  the  way  in  which  the  wood  re- 
sponds to  treatment  will  tell  the  experienced  operator  how 
and  when  these  schedules  may  be  modified. 

Without  giving  these  methods  in  detail,  it  may  be  stated 
that  the  treatment  of  soft  wood  is  divided  into  three  general 
schedules,  each  modified  into  three  or  four  subdivisions  de- 
pending on  the  kind  of  wood  and  the  thickness  of  the  sections 
and  original  moisture.  The  initial  temperature  for  the  most 
severe  treatment  varies  from  180  to  200  deg.  F.,  and  a  rela- 
tive humidit}-  from  85  to  30  per  cent,  depending  on  the 
original  moisture  content,  down  to  the  mildest  treatment  hav- 
ing an  initial  temperature  of  135  deg.  F.  and  85  per  cent 
humidity.  The  temjierature  is  raised  in  this  schedule  to  175 
deg.  F.  and  the  humidity  is  lowered  to  30  per  cent  as  drying 
progresses.  The  hard  wood  schedules  are  divided  into  eight 
divisions.  The  most  severe  treatment  compares  closely  with 
the  mildest  soft  wood  treatment  for  basswood  and  birch  up  to 
\y2  in,  thickness  down  to  the  mildest  treatment  where  the 
initial  temperature  of  105  deg.  F.  and  relative  humidity  85 
per  cent  and  a  final  temperature  of  135  deg.  F.  and"  a  rela- 
tive humidity  of  40  per  cent  as  drying  progresses,  the  latter 
schedule  being  applied  for  certain  Southern  lowland  oaks 
of  ly^  in.  thickness. 

From  green  timber  with  high  moisture  content  down  to  a 
content  of  about  25  to  30  per  cent,  based  on  oven  dry 
weight,  the  greatest  care  is  required.  This  is  what  is  known 
as  the  fiber  saturation  point.  Above  this,  water  exists  in  the 
cells  in  a  free  condition  and  must  be  eliminated  slowly  and 
unifomily.  Below  this  percentage  the  water  is  combined  with 
the  fibers,  and  drying  usually  may  be  somewhat  hastened. 

No  shrinkage  occurs  alx)ve  the  fiber  saturation  point, 
water   being   evaporated    from   the   outside   sections   without 


change  in  volume.  As  soon  as  there  is  a  difterence  in  water 
content  a  gradual  transfusion  takes  place  from  the  inner 
sections.  This  proceeds  until  the  outside  fibers  contain 
moisture  below  the  fiber  saturation.  Then  shrinkage  starts 
around  the  outer  portions  but  does  not  yet  start  in  the  in- 
side. Thus  you  have  an  outside  area  trying  to  reduce  its 
volume,  but  prevented  by  a  resistant  interior.  One  of  two 
things  is  bound  to  happen  when  this  condition  exists,  either 
the  tension  will  become  so  great  on  the  outer  fibers  that  they 
are  no  longer  able  to  stand  the  strain,  and  the  wood  starts  to 
check  or  these  outer  fibers  will  take  a  set  in  an  expanded 
condition,  allow  the  passage  of  water  from  the  interior  to  pass 
through  them  and  finally  completel}'  dry  out  themselves  with- 
out taking  their  normal  shrinkage.  The  interior  sections  as 
they  lose  their  moisture  below  the  fiber  saturation  point  tend 
to  shrink.  Here  there  are  two  opposing  forces  at  work.  The 
innermost  zones  still  have  their  original  volume  and  are 
under  pressure  and  the  intermediate  zone  is  in  tension  as  oc- 
curred in  the  outer  fibers  originally.  One  of  three  things 
may  now  happen.  If  the  outer  fibers  had  started  to  check, 
the  probabilities  are  that  the  intermediate  section  will  check 
in  the  same  place,  since  at  that  point  there  is  no  fibrous  bond 
between  the  intermediate  and  outer  zones.  If  the  surface  had 
set  in  an  expanded  condition  one  of  two  things  may  happen. 
The  fibrous  bond  with  the  outer  portion  may  be  sufficient  to 
hold  the  interior  to  the  same  volume  and  the  whole  section 
dry  and  set  in  an  expanded  condition.  This  may  or  may 
not  be  given  the  term  "case-hardened."  If  the  fibers  of  ever}' 
zone  have  set  uniformly  throughout  it  is  not  called  "case 
hardening"  but  simply  a  set  in  an  expanded  condition.  If, 
however,  the  setting  or  shrinkage  has  not  been  uniform  when 
the  moisture  content  throughout  the  section  is  the  same,  and 
there  are  set  stresses  existing  throughout  the  different  zones, 
the  condition  is  called  "case-hardening,"  If  these  internal 
stresses  exist  to  a  sufficient  extent  due  to  internal  shrinkage, 
and  the  fibers  are  not  strong  enough  to  withstand  the  tension 
put  upon  them,  either  the  annular  rings  will  separate,  produc- 
ing "shakes"  or  checking  will  proceed  radially,  giving  a 
honeycombed  condition. 

There  is  no  visible  means  of  detecting  wood  set  in  an  ex- 
panded condition,  but  after  the  lumber  has  been  taken  from 
the  kiln  and  the  fibers  begin  to  take  up  moisture  from  the 
air,  the  set  and  set  stresses  are  relieved  at  first  on  the  out- 
side, setting  up  other  stresses  of  a  reverse  nature.  These 
outer  zones  are  now  in  a  condition  to  shrink  in  their  normal 
course  when  allowed  to  dry  again.  This  will  cause  checking 
and  warping.  If,  however,  the  lumber  which  has  set  in  an 
expanded  condition  is  allowed  to  pick  up  moisture  through- 
out the  whole  section  all  set  and  set  stresses  are  relieved 
and  the  whole  board  or  timber  will  be  in  a  condition  to  shrink 
normally,  as  it  would  have  done  if  the  drying  had  been  prop- 
erly carried  out.  One  is  thus  liable  to  have  a  large  shrink- 
age in  a  section  when  the  moisture  content  was  relatively  low 
as  it  came  from  the  kiln. 

The  moisture  content  is  not  a  criterion  of  future  shrinkage, 
nor  is  the  shrinkage  obtained  in  the  usual  tests  made  im- 
mediately upon  removal  from  the  kiln  a  direct  index  of  the 
shrinkage  which  may  occur  when  the  lumber  is  put  into 
service. 

In  the  drying  schedules  suggested  by  the  research  work  at 
Madison,  the  initial  humidities  range  from  80  to  85  per 
cent,  which,  at  the  usual  temperatures,  gives  a  condition 
which  will  prevent  the  outside  fibers  from  drying  below  15  to 
20  per  cent.  In  view  of  the  fact  that  moisture  is  being  trans- 
fused from  the  interior,  the  moisture  in  the  outside  areas  is 
maintained  at  or  about  the  point  at  which  shrinkage  occurs 
and  the  speed  of  the  evaporation  for  different  woods  is  regu- 
lated by  the  temperature.  As  the  25  per  cent  saturation  point 
is  approached  for  the  entire  stock,  the  outside  areas  dry 
further  and  Isegin  to  shrink.  Here  is  where  trouble  is  liable 
to  occur,  either  from  checking  or  case-hardening.  Here  the 
contents  of  the  kiln  must  be  watched  to  observe  how  the  wood 
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is  reacting,  and  it  is  desirable  to  remove  samples  and  test 
as  described  later. 

At  the  sign  of  checking,  hollowing,  or  pinching  of  surfaces 
or  internal  stresses  as  determined  by  test,  measures  must  be 
taken  to  counteract  the  action.  Surface  areas  must  be  allowed 
to  take  up  moisture  to  relieve  strains  by  increasing  the 
atmospheric  humidity.  Introduction  of  stexira  in  sufficient 
quantities  is  the  usual  method,  and  where  the  moisture  con- 
tent of  the  wood  is  relatively  high,  say  around  15  per  cent, 
humidity  is  increased  to  100  pier  cent  from  one-half  hour 
to  several  hours,  de[)ending  on  the  extent  of  the  trouble.  Not 
more  than  six  hours  for  each  inch  thickness  of  timber  is  ]3rac- 
tically  certain  to  relieve  the  most  severe  conditions.  Tempera- 
ture is  often  raised  20  to  .50  deg.  during  the  steaming  and,  if 
so,  care  should  be  taken  to  allow  the  kiln  and  stock  to  cool 
to  the  dr}'ing  temperature  before  materially  lowering  the  gen- 
eral humidity. 

Steaming  should  be  resorted  to  any  time  danger  appears 
and  may  be  required  several  times  during  the  period  of  dry- 
ing. It  also  raises  the  temperature  of  the  interior  of  the 
timber,  thus  allowing  a  more  rapid  transfusion  of  moisture, 
but  unnecessary  steaming  or  over  ste;iming  may  do  more  dam- 
age than  good  by  working  the  wood  and  slowing  the  process. 

Timber  should  be  examined  before  it  goes  into  the  kiln, 
not  only  for  moisture  content,  but  for  checking  and  case- 
hardening  conditions  when  received.  In  this  case  steaming 
is  the  only  remedy  to  relieve  initial  stresses.  Also  mouldy 
conditions  may  exist  or  mould  may  develop  in  the  kiln  under 
low  temperature  and  high  humidities.  This  mould  may"  be 
killed  by  steaming  at  170  to  ISO  deg.  F.,  for  not  more  than 
an  hour  and  maintaining  a  100  per  cent  humidity  with  live 
steam.  The  quicker  the  temperature  is  brought  up  the  better, 
as  it  is  not  desirable  to  heat  the  interior  of  the  timber  more 
than  necessary,  and  it  is  essential  for  the  kiln  to  cool  to  dry- 
ing temperatures  in  nearly  saturated  atmosphere. 

Some  steaming  may  be  resorted  to  at  the  end  of  the  drying 
process,  esp)ecially  if  tests  show  that  there  are  stresses  existing 
and  interior  moisture  above  7  per  cent. 

In  all  steaming  or  conditioning  processes  the  kiln  and  lum- 
ber must  be  cooled  to  operating  temperatures  and  humidity 
conditions  high  enough  to  prevent  drying  must  be  maintained 
during  cooling. 

A  reduction  of  time  of  dr>'ing  can  only  be  accomplished  by 
vigilance  and  an  exact  knowledge  of  all  conditions,  at  all 
times. 

A  superheated  steam  process  which  will  dr\'  lumber  from 
the  green  state  to  10  per  cent  moisture  in  24  hours  or  less 
has  been  worked  out  at  Madison  for  some  lumber,  such  as 
firs,  Western  hemlock.  Western  and  Southern  yellow  pine. 
This  is  carried  on  by  forcing  superheated  Steam  at '  high 
velocity  in  alternate  directions  through  the  kiln.  This  con- 
sumes more  steam  than  the  older  process  and  temperatures 


must  not  be  maintained  for  more  than  two  or  three  days. 
The  writer  has  been  asked  if  any  special  processes  had  been 
developed  for  drying  oak  timbers.  Tliere  are  schedules  for 
oak  up  to  2  in.,  or  3  in.  in  thickness,  and  there  is  no  reason 
to  doubt  that  much  larger  sections  could  be  treated  with 
equipment  where  all  conditions  of  temperature  and  humidity 
are  under  perfect  control.  However,  some  t3^es  of  oak  are 
very  difficult  to  handle,  and  it  depends  on  whether  the  re- 
sults obtained  are  worth  the  possible  loss,  time,  trouble  and 
cost  of  treating  this  timber. 

There  have  been  questions  as  to  whether  the  kiln  dried 
lumber  is  equal  to  air  seasoned  luml)er.  Lumber  in  general 
is  just  as  good  if  ])roperly  kiln  dried  as  if  air  seasoned;  it 
should  lie  better,  because  in  the  kiln  all  factors  can  \)e  kept 
under  control,  whereas  in  air  the  temperature  and  relative 
humidity  are  Ijeyond  control  and  may  vary  decidedly  from 
time  to  time. 

There  is  a  feature  in  connection  with  kiln  drying  in  which 
most  of  you  are  more  or  less  directly  interested — to  what  ex- 
tent should  the  drying  process  be  carried  and  what  moisture 
should  be  left  in  the  wood  when  used  for  various  purjwses? 

The  final  moisture  content  of  wofjd  is  a  function  of  the 
temperature  and  the  relative  humidity  of  the  atmosphere  to 
which  it  is  exposed.  If  too  wet  it  will  dry  out  and  shrink. 
If  too  dry  it  will  take  up  moisture  and  expand.  The  relative 
humidity  has  far  more  effect  than  the  temperature,  but  this 
is  often  affected  by  a  change  in  temperature. 

All  moisture  results  should  be  based  on  percentage  of 
water  to  the  basis  of  the  dried  samples,  and  not  as  it  is 
often  calculated  on  the  basis  of  the  sample  received.  This 
practice  has  been  adopted  by  technical  experts  and  will  un- 
doubtedly come  into  universal  practice.  For  instance,  a 
sample  w-eighing  6  lb.  dries  to  4  lb.  Instead  of  dividing  the 
loss  by  six  it  is  divided  by  four  (the  dry  weight)  giving  50 
per  cent  moisture. 

Since  no  data  of  the  moisture  content  of  lumber  taken 
from  cars  or  old  buildings,  seemed  to  be  availaltle,  numerous 
samples  were  taken  from  different  parts  of  cars  under  repair 
at  Montreal,  and  samples  of  wood  which  had  lieen  stored  in 
heated  buildings.  The  results  obtained  should  not  be  con- 
sidered as  conclusive  for  other  places,  or  periods,  but  are 
given  as  an  idea  of  what  experimental  work  should  be  under- 
taken by  individuals  interested  in  wood  construction. 

That' they  may  be  better  understood,  these  results  are  re- 
[wrted  lx>th  on  the  basis  of  the  samples  as  received  and  on 
the  oven  dry  weight: 

Per  cent  moisture  on         Per  cent  moisture  on 
fiasis  of  oriKinal  sample        basis  of  dry  sample 

, X ^     ^ > . ^ 

Max.  Min.  Av.  Max.  Min.  Av. 

Car  sheathing  and  lining 12.8  9.8  10.7  14.6  10.9  12.0 

Decking   (car)    IS.3  11.0  13.8  22.4  12.2  16.1 

Roofing  (car)    2S.7  9.6  18.9  40.6  10.5  24.3 

Car  frame  thnbers 14.0  10.0  11.9  16.6  U.O  13.5 

Wood  stored  in  heated  building     6.7  5.4  6.2  7.2  5.8  6.e 


Indian  Creek,  Pa.,   (Allegheny   Mountains)   on  the  Baltimore  &  Ohio 
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Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 

Responsibility  for  Per  Diem  When  Repairs  Do  Not 
Conform  to  Rule  120 

Under  date  of  September  22,  1920,  the  Pittsburgh,  Shaw- 
mut  &  Northern  submitted  an  inspection  report  and  asked 
for  disposition  of  the  Seaboard  Air  Line  steel  hopper  car  No. 
30344,  under  Rule  120.  The  cost  of  repairs  shown  on  the 
inspection  report  was  $500  labor  and  $550  material.  The 
owner  authorized  repairs  according  to  original  construction, 
on  October  12,  1920,  and  the  car  was  returned  to  service  on 
December  1,  1920.  On  May  7,  1921,  however,  the  car  was 
received  on  the  Seaboard  Air  Line  and  an  inspection  devel- 
oped the  fact  that  the  repairs  authorized  as  shown  on  the 
inspection  certificate  had  not  been  made.  The  bill  rendered 
by  the  Pittsburgh,  Shawmut  &  Northern  covered  a  total  cost 
of  repairs,  including  both  labor  and  material,  of  $176.83. 
Inasmuch  as  the  minimum  expenditure  for  labor  to  bring  the 
car  under  the  provisions  of  Rule  120  is  $180,  the  owner  con- 
tends that  the  Pittsburgh,  Shawmut  &  Northern  should  make 
settlement  for  the  per  diem  according  to  paragraph  b.  Rule  8, 
of  the  per  diem  rules.  The  Pittsburgh,  Shawmut  &  North- 
ern considered  that  it  was  proper  to  report  the  car  under 
_Rule  120  and  that  dismantling  would  have  been  the  proper 
disposition.  To  this,  however,  the  owner  would  not  agree. 
The  Pittsburgh,  Shawmut  &  Northern  was  not  equipped  to 
rebuild  the  car  and  contends  that  it  should  not  be  penalized 
for  per  diem  while  waiting  for  disposition  from  the  owner 
or  because  of  its  inability  to  make  the  heavy  repairs  required 
under  Rule  120. 

The  decision  of  the  committee  confirms  the  contention  of 
the  owner  that  inasmuch  as  the  labor  cost  of  repairs  was  less 
than  the  limit  prescribed  in  Rule  120  and  partial  repairs 
were  not  autliorized,  the  car  as  repaired  would  not  be  subject 
to  Rule  120. — Case  No.  1237,  Seaboard  Air  Line  vs.  Pitts- 
burgh, Shawmut  &  Northern. 

Handling  Line  Responsible  for   Damage   Caused  by 
Lack  of  Precaution  in  Coupling  to  Train 

On  January  8,  1922,  the  underframe  of  Central  of  Georgia 
box  car  No.  26132  was  broken  in  two  over  the  transom  and 
the  car  otherwise  damaged,  in  a  Wabash  freight  train  while 
the  locomotive  was  coupling  onto  the  train.  In  setting  out 
this  car,  which  was  the  seventh  from  the  locomotive,  a  main 
line  frog  was  damaged.  No  other  cars  in  the  train  were 
damaged  and  it  proceeded  after  setting  out  the  Central  of 
Georgia  car.  The  car  was  reported  by  the  owner  to  be  14J^ 
years  old.  The  Wabash  requested  disposition  under  Rule 
120,  claiming  that  the  car  was  not  derailed,  cornered  or  side- 
swiped  at  the  time  of  the  accident.  In  complying  with  the 
request  of  the  owner  for  information  concerning  the  circum- 
stances surrounding  the  damage,  photographs  were  submitted 
which  indicated  that  the  car  had  been  derailed,  one  of  the 
trucks  knocked  off  center  and  placed  inside  the  car.  The 
Central  of  Georgia  therefore  refused  settlement  under  Rule 
120.  The  photographs,  the  Wabash  contends,  show  the  con- 
dition of  the  car  on  a  siding  several  months  after  the  acci- 
dent. The  Wabash  was  unable  to  state,  however,  at  what 
speed  the  locomotive  was  moving  at  the  time  of  the  accident, 


but  maintained  that  it  was  moving  slowly.  The  engine  was 
reported  to  be  moving  backwards  without  signal,  the  head 
brakeman  catching  the  front  end  of  the  locomotive  and  riding 
with  it  until  the  accident  occurred. 

The  following  decision  was  rendered  by  the  Arbitration 
Committee:  "The  evidence  is  not  conclusive  that  one  end 
of  the  car  was  down  on  rail  or  ground  as  a  result  of  the 
impact. 

"It  is  evident,  however,  that  in  backing  up  with  locomo- 
tive, there  was  no  one  in  position  to  give  proper  signal. 
Therefore,  handling  line  is  responsible  as  p>er  Rule  32,  sec- 
tion (d),  items  (2)  and  (4)."— Case  No.  1246,  Central  of 
Georgia  vs.  Wabash. 


Responsibility  for  Missing  Air  Hose — Car  Not  Offered 
in  Interchange 

On  September  1,  1920,  the  Chicago  Junction  replaced  a 
missing  air  hose  and  angle  cock  on  Sand  Springs  Railway 
car  No.  406,  billing  the  owner  for  $3.25.  The  owner  took 
exception  to  the  charge,  claiming  that  tlie  hose  and  angle 
cock  missing  is  a  delivering  company  responsibility  under 
interchange  Rule  58,  notwithstanding  the  fact  that  repairs 
were  made  before  the  car  was  delivered  in  interchange.  The 
hose  and  angle  cock  were  lost  or  stolen  between  the  time  the 
car  was  received  by  the  Chicago  Junction  and  placed  for 
loading  at  an  industry  on  its  line  and  when  it  was  received 
loaded  from  the  industry  in  the  transportation  yard.  The 
repairs  were  then  made  and  the  car  delivered  to  the  Atchison, 
Topeka  &  Santa  Fe.  The  Chicago  Junction  contends  that 
there  is  no  record  of  the  hose  and  angle  cock  being  stolen 
while  the  car  was  in  its  possession,  that  it  was  not  delivered 
in  interchange  with  these  parts  missing,  and  that  under  Rule 
43,  the  owner  is  responsible. 

The  .Arbitration  Committee  decision  states  that:  "The 
car  was  not  interchanged  with  the  air  hose  and  angle  cock 
missing;  therefore.  Rule  58  does  not  apply.  The  car  owner 
is  responsible  under  Rule  43." — Case  No.  1240,  Chicago 
Junction  vs.  Sand  Springs  Railway. 


Repair  Card  the  Basis  of  Decision  in  Claim  for  Wrong 

Repairs 

On  November  14,  1920,  at  its  shops  at  Port  Arthur,  Tex., 
the  Texas  Company  obtained  joint  evidence  showing  that  the 
A  end  of  its  car  T.C.X.  No.  1261  was  equipped  with  a 
Sharon  coupler  having  a  S-in.  by  5-in.  shank  with  a  Syi-ia. 
butt.  The  Texas  Company  maintained  that  the  car  was 
equipped  at  both  ends  with  standard  5-in.  by  7-in.  by  tYz-in. 
couplers  when  the  car  left  Port  Neches  on  October  14  for 
a  trip  during  which  it  moved  only  over  the  lines  of  the  Kan- 
sas City  Southern  and  the  St.  Louis-San  Francisco.  During 
this  trip,  on  October  22,  1920,  the  Kansas  City  Southern 
made  repairs  and  billed  for  the  replacement  of  a  broken 
coupler  yoke  and  cast  steel  carrier  iron.  The  St.  Louis-San 
Francisco  made  no  repairs  to  the  car  during  this  trip.  The 
Texas  Company  maintained  that  the  standard  coupler  must 
have  been  replaced  with  one  having  the  smaller  shank  when 
these  repairs  were  made  on  the  Kansas  City  Southern,  and 
in  support  of  this  view  called  attention  to  the  common  prac- 
tice of  replacing  a  coupler  removed  from  a  car  with  another 
to  which  a  yoke  had  already  been  riveted.  The  Kansas  City 
Southern  maintained  that  at  the  point  where  the  repairs  were 
made  it  has  a  blacksmith  and  that  the  new  yoke  was  applied 
to  the  coupler  which  was  removed  from  the  car  and  that 
therefore  it  was  not  responsible  for  wrong  repairs. 

The  Arbitration  Committee  decided  that:  "The  billing 
repair  card  of  the  Kansas  City  Southern  does  not  show  the 
coupler  to  have  been  applied;  therefore  the  Kansas  City 
Southern  is  not  responsible.  Case  1208  is  parallel." — Case 
No.  1244,  Kansas  City  Southern  vs.  The  Texas  Company. 


Cutting  and  Reaming  Boiler  Tube 
Sheet  Holes 

By  George   Bexton 
Tool  Foreman,  Grand  Trunk  Shops,  Stratford,  Ont. 

pOR  rapid  and  smooth  cutting  of  boiler  tube  sheet  holes, 
the  combination  cutter  and  reamer  illustrated  has  been 
found  very  satisfactory.  It  reduces  costs  and  speeds  up 
the  work.  Previous  to  the  development  of  this  tool  cut- 
ting was  done  in  two  operations.    All  the  tube  holes  were  cut 
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out  to  within  1/64  in.  of  the  size  required,  by  a  tool  similar 
to  the  cutter  illustrated  at  B.  Then  the  tool  was  changed  to 
a  reamer  'imilar  to  A.  This  made  it  necessary  to  set  each 
hole  twice,  whereas  by  combining  A  and  B  in  one  tool  the  job 
could  be  done  in  one  operation.  Cutter  B  is  fed  by  the  ma- 
chine until  it  has  cut  through  the  plate,  the  feed  being 
released  and  reamer  A  finishing  the  job,  being  fed  by  hand 
since  this  is  quicker  than  machine  feed. 

The  tool,  illustrated,  is  made  of  Double  Mushet  high- 
speed steel.  Cutting  section  B  has  4  flutes  with  a  spiral  of  1 
in.  in  12  in.  right-hand,  giving  the  cutter  a  rapid  cutting 
action.  The  reaming  section  A  is  cut  10  flutes,  left-hand 
spiral  to  prevent  the  reamer  from  seizing  and  leaving  a  rough 
hole.  The  reamer  has  a  recess  34  in.  wide  and  1/16  in.  deep 
between  A  and  B  to  allow  any  cuttings  to  escape  from  the 
cutting  section.  Section  A  has  a  taper  of  3  in.  in  12  in.  for 
a  distance  of  7/16  in.  and  then  paralleled  cutting  edges  %  in. 
long  to  finish  the  hole  to  the  correct  size.  A  round  filleted 


shoulder  at  the  top  removes  the  sharp  edges  of  tlie  tube 
sheet  holes  and  prevents  the  copper  ferrules  from  being  cut 
in  the  process  of  beading  or  expanding.  The  tool  is  detach- 
able from  its  spindle  which  is  turned  down  to  1  1/16  in.  in 
diameter  and  threaded  12  threads  per  inch.  This  threaded 
end  of  the  spindle  turns  into  the  threaded  cavity  in  the  cut- 
ter. The  use  of  a  heavy  oil  on  the  threads  enables  cutters  to 
be  readily  removed  so  that  the  operator  may  use  any  number 
of  cutters  on  one  spindle.  The  spindle  is  made  with  a  No.  S 
Morse  taper  shank. 


Angularities  in  Young  Valve  Gear 


T 


By   Harry  Cornell 

Louisville,    Ky. 

HE  difference  in  the  elevation  of  the  center  lines  of 
cylinders  and  driving  wheels  introduces  a  unique  and 
interesting  angularity  in  the  Young  valve  gear,  as  the  follow- 
ing resume  of  the  gear  shows.  Referring  to  Fig.  1,  the  gear  is 
shown  with  the  link  blocks  in  mid  position,  the  left  cross- 
head  pin  Pi  being  at  the  forward  extremity  of  its  travel  while 
the  right  crosshead  pin  P  is  a  little  distance  back  of  the  mid 


Fig.  1 — Young   Locomotive  Valve  Gear  with  Link  Blocl<s  In 
IVIid    Position 

point  of  its  travel  due  to  the  oblique  position  of  the  right 
main  rod. 

As  Fig.  1  represents  a  gear  for  a  locomotive  wherein  the 
right  crank  leads  the  left  crank  90  deg.,  assuming  the  cranks 
to  be  moving  clockwise,  the  back  end  of  the  right  radius  rod 
R  is  positioned  above  the  center  of  oscillation  of  the  right 
link  while  the  back  end  of  the  left  radius  rod  R^  is  below 
the  center  of  oscillation  of  the  left  link,  and  these  relative 
positions  of  the  radius  rods  are  possible  because  the  bell 
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crank  V  is  a  free  working  fit  on  the  reverse  shaft  5  while 
the  arm  V^  is  keyed  to  the  reverse  shaft. 

As  the  arrangement  shown  in  Fig.  1  is  for  actuating  pi..-ton 
valves  with  inside  admission,  the  left  combination  lever  C^ 
is  shown  in  position  appropriate  to  having  caused  the  left 
valve  to  move  from  its  mid  position  a  distance  equal  to  the 
steam  lap,  plus  the  steam  lead  for  the  front  port  of  left 
cylinder.  It  is  evident  that  the  motion  of  one  valve  in  ad- 
dition to  lap  and  lead  is  derived  from  the  crosshead  on  the 
opposite  side  of  the  engine  through  the  medium  of  two 
rockers,  ^1/  and  M-^,  keyed  to  the  same  shaft. 

Fig.  2,  which  shows  in  skeleton  form  the  constituent  ele- 
ments of  the  Young  valve  gear  in  different  positions  and 
which  was  constructed  on  the  assumption  that  the  axis  of 
the  cylinder  and  the  center  of  the  driving  wheel  are  at  a 
common  level,  shows  three  positions  V  of  the  combination 
lever;  the  full  heavy  line  for  front  dead  center,  the  dash  line 
for  back  dead  center,  and  at  the  light  full  line  for  neutral 
position  of  the  valve.  (In  Fig.  2,  those  parts  of  the  gear 
found  on  the  right  side  of  the  engine  are  indicated  b}'  heavy 
lines  while  the  light  lines  indicate  those  on  the  left  side.) 
The  union  link,  indicated  in  three  positions  as  111,  is  of  a 
length  equal  to  the  distance  FG  and  is  common  to  the  two 
sides  of  the  engine  when  the  centers  of  the  cylinder  and  driv- 
ing wheel  are  at  the  same  level. 

On  American  locomotives,  as  a  rule,  the  cylinder  center 
line  is  higher  than  the  center  line  of  the  driving  wheels,  fre- 
quently as  much  as  4  in.  The  distance,  indicated  in  Fig.  2 
as  main  rod  error,  is  not,  therefore,  the  same  on  the  two 
sides  of  the  locomotive.  The  union  link,  designated  as  111 
in  Fig.  2,  has  a  greater  length  on  the  left  side  than  on  the 
right  for  the  reason  that  with  tlie  engine  moving  ahead,  the 
crank  moves  through  less  than  180  deg.  as  the  piston  and 
crosshead  move  from  the  front  dead  center  to  the  back  dead 
center  and  more  than  180  deg.  as  the  piston  and  crosshead 
move  from  the  back  dead   center  to  the  front  dead   center. 


with  tlie  left  crosshead  at  the  position  for  forward  dead 
center,  the  right  crosshead  is  about  ^4,  in.  further  back  from 
its  central  jx>sition  than  is  the  left  crosshead  when  the  right 
crosshead  is  at  position  for  back  dead  center.  In  other 
words  the  error  in  crosshead  position  is  about  y^  in.  under 
extreme  conditions. 


Editor's  Note. — These  irregularities  in  the  Young  valve 
gear,  while  of  interest  in  connection  with  valve  setting,  are  so 
slight  as  to  be  practically  negligible,  according  to  O.  W. 
Young,  designer  of  the  gear,  provided  wheel  centers  are 
taken  as  directed.     These  directions  provide  for  taking  each 


Fig.    2 — Diagram    in    Which    Heavy    Lines    Show    Right,    and    Light 
Lines    Left,    Side   of   Young    Valve    Gear 

wheel  center  by  locating  the  opposite  crosshead  the  sjjeci- 
fied  amount  (dependent  on  main  rod  angularity)  back  of 
mid  stroke.  Concerning  this  subject,  Mr.  Young  has  the 
following  to  say:  "If,  as  is  usual,  the  center  line  of  the 
cylinders  is  somewhat  higher  than  the  center  line  of  driving 
axles,  and  dead  centers  are  taken  on  the  wheels,  as  is  cus- 
tomary, then  in  order  to  obtain  absolutely  constant  lead  for 
all  cut-offs,  forward  and  backward  motions,  the  union  link 


k- — 


Fig.    3— Drawing    Showing    Irregularity    Under    Extreme    Conditions        With    Main    Rod   Only   100   In.    Long   and   Cylinder  Centers 

4    In.    Above    Driving    Wheel    Centers 


From  this  cause  we  find  in  effect  that  when  the  left  cross- 
head  and  crank  are  on  the  front  dead  center,  the  right  cross- 
head  is  farther  back  of  mid-stroke  position  than  is  the  left 
crosshead  when  the  right  crosshead  is  on  the  back  dead  center. 

This  simplv  means  that  the  distance  from  F,  which  indi- 
cates the  foot' of  the  link  with  the  latter  in  central  position, 
to  G,  the  position  of  tlie  crosshead  pin,  is  greater  on  the  left 
side  of  the  ensine  than  on  the  right  side.  Consequently,  we 
must  assign  to  the  two  union  links  two  different  proportions; 
i.e.,  assign  to  the  left  union  link  a  greater  length  than  to 
the  right  union  link. 

The  crank  and  crosshead  diagram,  illustrated  m  Fig.  J,  is 
furnished  bv  the  courtesy  of  O.  W.  Young  and  will  aid  in 
visualizing  the  facts  mentioned  in  the  immediately  preceding 
paracTaphs.     Referring  to  Fig.   3    it  should   be  noted  that 


would  need  to  be  of  different  lengths  for  front  and  back  dead 
centers,  which  is  a  mechanical  impossibility. 

"If  the  center  line  of  cylinders  were  8  in.  or  10  in.  higher 
than  the  center  line  of  driving  axles,  it  would  be  difficult  to 
so  proportion  the  union  links  as  to  produce  symmetrical  valve 
movement,  particularly  in  lead  openings,  but  because  the 
cylinder  center  line  is  usually  only  from  1  in.  to  3  in.  higher 
than  the  center  line  of  driving  axles,  the  union  link  can  be 
adjusted  for  length  to  suit  eit^her  front  or  back  dead  wheel 
center,  without  causing  an  appreciable  error  in  valve  move- 
ment beyond  slight  irregularity  in  lead  at  one  port. 

"If  the  union  link  length  is  determined  by  taking  wheel 
centers  according  to  directions,  errors  in  lead  are  too  slight 
to  be  measurable  unless  the  differences  in  height  between 
center  lines  of  cvlinders  and  driving  axles  exceed  4  in." 
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A  Mechanical  Man's  Views  on  Engine  Terminal 

Design  and  Operation* 

By  L.  K.  Silcox 
General  Superintendent   of   Motive   Power,    Chicago,    Milwaukee   &    St.    Paul,    Chicago 


FROM  the  statistics  compiled  for  all  railroads  in  the 
United  States,  it  has  been  determined  that  in  every 
24  hours,  the  average  serviceable  locomotive  is  used 
a  little  less  than  8  hours  in  actual  road  service.  This  figure 
gives  no  consideration  to  the  fact  that  the  average  annual 
locomotive  service  days  range  from  300  to  330  days  out 
of  the  365  days  of  the  year,  or  only  about  80  per  cent. 
Therefore,  of  the  total  complement  of  locomotives  owned, 
approximately  80  per  cent  are  serviceable  throughout  the 
year  and  of  the  80  per  cent  serviceable,  only  33y3  per  cent  of 
the  actual  hours  in  service  are  utilized  so  that  the  net 
amount  of  service  obtained  is  only  approximately  28  j>er  cent 
of  the  total. 

Therefore,  since  the  engine  is  in  service  an  average  of 
only  eight  hours  out  of  each  24,  the  inference  is  that  the 
remaining  16  hours  are  consumed  at  the  terminals  in  con- 
ditioning the  engine  for  another  trip  and  holding  it  awaiting 
call.  It  would  appear  that  these  16  hours  represent  a 
tremendous  waste  of  time  and  that  earnest  endeavor  should 
be  made  to  recover  it  for  revenue  service.  However,  con- 
sideration should  be  given  to  the  fact  that  a  certain  amount 
of  this  time  is  absolutely  necessary  to  prepare  the  engine  for 
service. 

Four  Operations  to  Be  Considered 

The  circular  chart  shows  the  distribution  of  the  24  hours 
of  the  average  serviceable  locomotive  day.  From  reports  of 
enginehouse  performance,  it  has  been  determined  that  the 
average  serviceable  locomotive  is  turned  approximately  1.4 
times  in  every  24  hours  from  which  information,  it  can  be 
assumed  that  the  average  time  required  to  turn  an  engine  is 
about  11^  hours.  For  this  reason  the  16  hours  of  terminal 
detentions  have  been  divided  on  the  chart  and  IIJ/2  hours 

'From  a  paper   presented  March   13.   1923.  before  the  A\'estern   Society    of 
Engineers,  Chicago.  Til. 


indicated  as  representing  one  complete  engine  turning  with 
the  remaining  4J^  hours  considered  as  a  portion  of  the  next 
turning.  An  analysis  of  the  various  operations  constituting 
an  engine  turning  in  the  usual  sequence  of  their  occurrence 
indicates  a  grouping  into  four  main  divisions.  These 
divisions,  with  the  average  approximate  time  element  of  each, 
are  as   follows: 

Movement  of  the  engine  from  the  train  to  the  engine 

terminal   -54  hour 

Roundhouse  care  and  ordinary  repairs 8      hours 

Extraordinary  repairs  End  awaiting  call 2      hours 

Movement  from  outbound  track  to  train ^  hour  •• 

The  first  division  represents  the  time  consumed  in  releas- 
ing the  engine  from  road  service  and  in  delivering  it  to  the 
engine  terminal,  or  in  other  words,  what  is  usually  termed 
outside  hostling.  The  time  element  of  this  division  is  a 
function  of  the  terminal  layout  and  will  depend  up>on  the 
relative  location  of  the  engine  terminal  with  respect  to  the 
train  yard  and  the  track  arrangement  leading  into  the  engine 
terminal. 

The  several  operations  constituting  the  second  division, 
when  taken  in  their  usual  sequence  average  approximately 
as  follows: 

A. — Removing  supplies,  outside  inspection,  and  knocking 

fires    1       hour 

B. — Movement  from  cinder  pit  into  roundhouse  stall. ...     J4  hour 
C. — Inspecting,   repairing,  cooling   down,  and   washing 

boilers  and  tanks Z'/i  hours 

D. — Wiping,  completing  repairs  and  filling  boilers 25^$  hours 

E. — Building  fires  and  steaming  up 1      hour 

F.— Movement    from    roundhouse    to    outbound    track, 

taking  coal,  water,  sand,  and  supplies  en  route..     J4  hour 

Total    8      hours 

The  third  division  is  necessary  to  provide  a  f>eriod  for 
overlapping  to  take  care  of  extra  repairs  and  to  compensate 
for  slow  operations  at  points  where  sufficient  facilities  are 
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not  available  for  the  prompt  turning  of  power.  It  also  allows 
for  the  margin  of  time  between  when  the  engine  is  ready  and 
when  actually  put  into  service.  This  division,  therefore, 
bears  a  joint  responsibility  of  the  mechanical  and  transporta- 
tion departments,  as  these  detentions  are  the  function  of  the 
sp)eed  of  terminal  performance  and  the  utilization  of  power. 

The  fourth  division  represents  approximately  the  average 
time  consumed  in  handling  the  engine  by  the  engine  crew  or 
an  outside  hostler  from  the  engine  terminal  to  the  train  yard 
after  the  engine  has  received  coal,  water,  sand,  and  supplies. 
As  with  the  first  division,  the  time  element  of  this  is  also 
dependent  upon  the  location  of  the  terminal  and  the  track 
layout  leading  from  the  terminal  to  the  yard. 

Thus  a  medium  of  measure  is  established  for  comparison. 
However,  it  cannot  be  applied  literally,  for  it  represents  a 
collective  result  and  should  be  made  by  grouping  terminals 
either  by  divisions  or  districts.  This  becomes  apparent 
when  considering  supplementary  roundhouses  where  no  ma- 
chine shop  facilities  are  available  as  against  the  major 
terminal  which  is  well-equipped  for  making  heavy  repairs. 
The  former  merely  constitutes  a  turn  around  point  where 
the  engine  is  turned  and  provisioned,  while  at  the  latter,  the 
attention  received  will  be  more  extensive  and  will  include 
repairs  so  that  it  would  not  be  fair  to  compare  the  one  with 
the  other  merely  on  the  time  element  basis.  The  combined 
result  of  the  two,  however,  could  be  compared  equitably  with 
the  results  as  indicated  on  the  chart. 


Distribution   of  the  24   Hours  of  tlie   Day  for  tlie   Average 
Serviceable  Locomotive 

There  are  four  fundamental  factors  relating  to  the  pro- 
jK)rtion  of  time  in  service  and  out  of  service : 

L  Mileage  and  time  between  terminals. 

2.  Demand  for  power. 

3.  1  erminal  layout  and  the  location  with  relation  to  the  train  yard. 

4.  Facilities  for  conditioning  engines  for  service. 

Length  of  Engine  District  a  Factor 

From  observations  made  of  the  p)erformance  on  various 
railroads,  especially  when  making  a  study  of  enginehouse 
expense,  it  appears  that  there  are  various  basic  elements 
which  affect  such  performance,  among  which  can  be  con- 
sidered the  average  miles  between  engine  terminals.  A  study 
of  eight  carriers  reveals  that  the  average  distance  between 
terminals  ranges  from  57  to  114  miles.  It  is  found  that  each 
cost  varies  inversely  with  the  miles  between  the  terminals.    In 


other  words,  the  greater  the  distance  between  terminals,  the 
less  is  the  cost  of  turning  engines  per  train  mile.  Too  much 
stress  cannot  be  placed  upton  the  location  and  spacing  of  en- 
gine terminals.  In  the  spacing  terminals,  however,  considera- 
tion should  be  given  to  mileage  and  time  as  affecting  the 
scheduling  of  train  crews,  as  otherwise  any  gain  made  in  the 
saving  of  enginehouse  expense  may  be  offset  by  overtime  in- 
curred by  the  train  crews. 

These  studies  also  indicate  that  there  is  a  great  variation 
in  the  frequency  of  turning  engines.  This  depends  upon  the 
distribution  of  power  according  to  the  demand,  the  amount 
of  power  owned  in  proportion  to  the  volume  of  traffic,  and 
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Relative   Labor  Costs  of  Various  Operations  in    Engine 
House  Expense 

most  important  of  all,  the  frequency  of  terminals.  When 
there  is  a  large  number  of  power  units,  but  a  great  frequency 
of  terminals,  short  runs  will  prevail,  whereas  if  the  runs  are 
longer  the  number  of  service  hours  per  day  will  increase,  the 
dead  time  at  terminals  will  be  reduced,  and  the  gross  ton 
miles  will  increase  with  a  consequent  increase  of  earning 
power  per  locomotive.  The  spacing  of  terminals  has  an 
effect  on  the  serviceable  hours  per  day,  but  this  should  not 
imply  an  advocacy  of  unnecessarily  long  runs  or  the  skipping 
of  terminals,  but  rather  the  providing  of  a  rearrangement 
that  will  give  a  more  uniform  distribution  of  terminals  so 
as  to  reduce  the  amount  of  terminal  handling  to  a  minimum 
consistent  with  the  volume  of  traffic. 

The  question  of  margin  of  power  is  also  very  vital  and 
must  be  considered  before  any  step  is  taken  at  any  one 
terminal  to  improve  it  out  of  proportion  to  the  neighboring 
terminals.  As  an  illustration,  there  may  be  an  engine 
terminal  where  there  are  from  20  to  22  engines  in  the  house 
at  all  times  with  an  average  of  only  eight  departures  and 
eight  arrivals  in  the  24-hour  period.  In  such  a  case,  the 
dead  time  proportion  of  the  24  hours  would  be  very  large 
and  would  require  a  relatively  small  force  to  operate  the 
terminal  and  possibly  permit  the  use  of  two  instead  of  three 
shifts.  On  the  other  hand,  there  may  be  an  engine  terminal 
with  only  12  engines  in  the  house  at  all  times  and  with  an 
average  of  10  arrivals  and  10  departures  every  24  hours. 
Here  operation  would  be  more  intensive,  requiring  a  relatively 
large  force,  possibly  three  shifts,  and  with  facilities  which 
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would  permit  the  turning  of  power  in  less  than  8  hours  so  as 
to  be  in  a  position  to  overcome  any  emergency. 

The  relative  location  of  the  terminal  with  respect  to  the 
yard  and  depot  is  a  factor  affecting  Divisions  1  and  4  of  the 
chart.  If  the  terminal  is  close  so  that  the  engine  may  be 
uncoupled  from  the  train  and  delivered  directly  to  the  engine 
terminal,  only  a  few  minutes  will  be  involved,  but  if  it  is  a 
long  distance  away  or  the  movement  involves  complicated 
switching,  the  time  loss  becomes  a  large  item. 

To  the  mechanical  man,  the  engine  terminal  is  a  facility,  or 
in  other  words,  it  is  merely  a  tool  with  which  to  perform  a 
specific  operation  in  detail.  It  is  a  double-edged  tool  as 
there  are  two  functions  to  perform.  The  first  is  the  ordinary 
handling  and  care  of  the  individual  locomotive  in  the  round- 
house, and  the  other  is  repairs,  both  lighter  classified  and 
running.  In  the  well-ordered  performance  of  locomotives,  it 
is  necessary  to  divide  the  maintenance  into  running  and  classi- 
fied repairs.  The  running  repairs  must  of  necessity  be  made 
in  the  roundhouses.  It  has  been  the  usual  practice  to  do  the 
classified  repairs  in  the  back,  shops,  but  there  is  an  in- 
creasing tendency  to  do  the  lighter  classified  repairs  as  well 
as  the  ruiming  repairs  in  the  roundhouses  in  order  to  get  a 
more  intensive  use  of  the  power.  It  is  the  custom  among  some 
carriers  to  assign  a  certain  mileage  for  a  locomotive  to  per- 
form between  classified  repairs,  and  in  order  to  operate  loco- 
motives at  a  minimum  cost  per  mile,  for  all  classes  of  repairs. 


roundhouse  and  Ijack  shop  depends  largely  upon  the  policy 
pursued  with  respect  to  the  amount  of  work  expected  from 
the  roundhouses. 

As  was  mentioned  at  the  beginning  of  this  paper,  the 
average  locomotive  produces  annually  from  300  to  330 
serviceable  days  out  of  the  365  days  of  the  year.  The  op- 
portunity for  producing  higher  efficiency  in .  serviceable  days 
per  year  obtains  from  the  ability  to  keep  the  locomotive 
within  the  jurisdiction  of  the  local  man  and  this  can  best 
be  done  by  providing  him  a  well-selected  supply  of  standard 
repair  parts  and  materials,  and  with  ample  facilities  with 
which  to  make  prompt  replacements  and  repairs  when  due, 
thus  eliminating  delays  occasioned  in  waiting  for  parts  and 
materials  from  the  main  shops,  or  in  transporting  the  engine 
itself  to  the  main  shops  for  repairs. 

It  is  more  difficult  to  maintain  the  larger  units  of  power 
that  now  predominate  than  it  was  to  care  for  the  smaller 
engines  that  were  in  use  in  the  past.  The  modern  engine  is 
heavier  and  more  complicated,  and  recjuires  more  consistent 
and  frequent  mechanical  attention.  The  various  parts  of 
the  locomotive  are  larger  and  heavier  and  cannot  be  repaired 
quickly,  if  adequate  facilities  are  not  at  hand  with  which 
to  handle  them.  Generally  speaking,  the  increase  in  the 
capacity  and  extent  of  facilities  in  roundhouses  has  not  kept 
pace  with  the  increase  in  number  and  size  of  power  units, 
and  until  this  is  brought  to  a  proper  balance,  it  cannot  be 


Modern  Ash-Handling  Facilities  Relieve  Congestion  at  a  Prominent  New  England  Terminal 


it  is  necessary  to  obtain  a  consistent  balance  between  the  cost 
of  classified  repairs  and  repairs  made  in  the  roundhouses. 
The  rnanner  in  which  roundhouses  are  equipped  with  repair 
facilities  determines  the  balance. 

It  is  the  practice  on  many  lines  to  send  locomotives  to  the 
back  shop  only  when  in  need  of  heavy  boiler  repairs,  taking 
care  of  all  other  work  as  due  in  the  roundhouses.  It  is  a 
function  of  the  roundhouse,  therefore,  to  obtain  from  the 
locomotive  a  specified  performance  in  mileage  and  time,  and 
to  see  that  every  engine  leaves  the  terminal  in  proper  con- 
dition to  insure  a  successful  trip. 

Much  of  the  Repair  Work  Is  Done  at  the  Roundhouse 

The  roundhouses  usually  perform  maintenance  work  on 
locomotives  to  the  extent  of  approximately  40  to  SO  per  cent 
of  the  total  cost  of  repairs  and  should,  therefore,  be  equipped 
with  this  in  mind.  Any  ratio  ranging  from  60  per  cent  for 
classified  repairs  to  40  per  cent  for  rimning  repairs  on  the 
one  hand  or  from  50  p>er  cent  for  classified  repairs  to  50  per 
cent  for  running  repairs  on  the  other  hand  would  seem 
practical.     The  ratio  between  the  cost   of  repairs  done  in 


expected  that  the  full  serviceability  of  the  modern  power  will 
be  attained.  A  modem  locomotive  represents  a  large  capital 
investment  and  idle  hours  are  of  a  relatively  greater  loss 
than  in  previous  years. 

In  order  to  illustrate  the  general  situation  on  a  large 
railroad  system,  it  is  necessary  to  know  just  how  the  various 
divisions  range  as  to  the  volume  and  density  of  traffic.  This 
forms  the  knowledge  necessary  to  understand  the  proper 
assignment  of  power  to  divisions  after  considering  track 
gradients  and  curvature,  and  other  operating  features.  A 
high  performance  in  car  miles  per  day  is  not  obtained  by 
train  speed,  but  by  the  promptness  with  which  trains  are 
broken  up,  assembled,  and  moved  through  terminals.  A 
terminal  should  be  prepared  to  handle  without  delay  any 
reassignment  of  power  for  seasonal  loading  or  other  rea- 
sons. Improved  engine  facilities  should  be  made  with  con- 
sideration of  the  general  situation,  strengthening  the  weaker 
points  first  and  thereby  building  up  to  a  higher  general 
efficiency. 

There  is  no  such  thing  as  an  ideal  engine  terminal, 
or  an  ideal  terminal  operation.     From  the  very  poorest  to 
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the  very  best  they  are  a  compromise.  There  are  so  many 
circumscribed  elements  affecting  eacli  point  that  no  matter 
whether  it  was  built  up  by  gradual  expansion  or  is  con- 
structed new,  the  final  layout  will  always  reveal  some  un- 
desirable features.  Financial  stringency  will  retard  develop- 
ment and  restrict  new  construction.  Precedent  hampers  re- 
location of  existing  facilities.  A  good  labor  market  often 
overbalances  other  advantages  and  designates  a  location  that 
is  geographically  or  otherwise  improper.  So  we  must  com- 
promise and  use  to  the  best  advantage  what  we  have  and 
that  which  we  can  obtain. 

We  are  confronted  with  the  problem  of  not  only  treating 
modem  terminals  in  new  locations  but  of  overcoming  a  situa- 
tion that  has  developed  gradually  with  the  growth  of  the  rail- 
wav  prop>erty.  Terminals  constructed  in  new  locations  can 
easily  be  equipped  with  all  the  proper  and  modern  facilities 
required  for  economical  and  prompt  handling  of  power,  but 
it  is  more  difficult  to  rearrange  existing  facilities  than  to 
construct  new  ones  and  it  is  this  feature  of  the  work  which 
will  require  the  attention  of  railroad  managements  for  many 
years  to  come. 

To  illustrate  the  importance  of  improving  engine  terminal 
facilities  and  relocating  them  to  reduce  the  time  element  per 


engine  turned  and  the  frequency  of  turnings:  The  average 
cost  of  turning  power  is  now  approximately  $6  to  $8  per 
engine  turning  and  the  average  number  of  turns  is  1.4  per 
serviceable  locomotive  day.  A  revision  of  facilities  that,  by 
reducing  the  time  element  of  turning,  would  produce  a  re- 
duction of  SO  cents  per  engine  turned  and  reduce  the  fre- 
quency of  turning  0.1  turning  per  day  (say  from  1.4  to  1.3), 
will  accomplish  an  annual  economy  on  a  complement  of  2,000 
locomotives  to  the  extent  of  approximately  $650,000,  an 
amount  that  would  pay  interest  at  5  per  cent  on  $13,000,000. 
Such  an  appropriation,  properly  distributed  over  the  system, 
would  provide  for  a  great  many  time-saving  features  which, 
if  utilized  advantageously,  would  produce  large  returns  on 
the  investment  and  at  the  same  time  recover  many  serviceable 
locomotive  hours  to  revenue  service. 

What  the  mechanical  department  expects  from  the  locomo- 
tive terminal  is  to  derive  from  it  a  medium  by  which  locomo- 
tives may  be  cared  for  and  maintained  projDerly,  promptly 
and  cheaply,  and  from  which  locomotives  may  be  consistently 
delivered  to  the  transportation  department  with  the  result 
that  the  serviceable  hours  per  locomotive  per  day  and  the 
serv'iceable  days  per  locomotive  per  year  may  be  increased 
to  a  maximum. 


European   Grinding   Practice  Being  Extended 

A  Description  of  Grinding  Machines  and  Methods  of  Proven  Value 

in  Foreign  Repair  Shops 


IT  has  been  apparent  for  several  years  that   railroad  men 
'in   Great    Britain   and   on   the   Continent   have    a   deeper 
appreciation  of  the  value   and   possibilities   of  grinding 
than  most  of  their  brothers  on  this  side  of  the  .Atlantic.     .\t 


portant  advances  have  lieen  made  both  in  the  more  general 
use  of  grinding  methods  and  the  improvement  and  develop- 
ment of  grinding  machines. 

Practically  a  complete  line  of  grinding  machines  is  now 


Fig.    1 — Grinding   Car   Axle   Journals   on    a    16-in.    by  96-in.    Churchill    Plain    Grinder   in    a    Belgian    Car   Shop 


least  this  is  the  unavoidable  conclusion  of  anyone  who  has 
studied  the  numjjer  of  different  grinding  operations  carried  out 
abroad.  In  its  issue  of  June  1922  the  Kailu-ay  Mechanical 
Engineer  published  an  article  describing  certain  grinding 
practices  in  English  railway  shops  and  since  that  time,  im- 


licing  made,  for  example,  by  the  Churchill  Machine  Tool 
Company,  Ltd.,  London,  England.  The  extent  to  which 
these  machines  have  been  developed  for  railroad  shop  work 
will  be  more  or  less  of  a  surprise  to  American  railroad  men, 
manv  of  whom  are  accustomed  to  nothing  more  advanced  than 
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a  piston  rod  grinder.     The  following  list  will  give  some 
idea  of  the  work  handled  on  these  machines: 

Type   of    Grinding    Machine  Locomotive    Part    Ground 

16-in.  by  96-in.  plain  grinder   -Axle  fits  and  journals. 

Other  plain   cylindrical   grinders Miscellaneous  parts. 

Vertical  spindle  radius  and  hole  grinder.  .Links  and  holes. 

Car  wheel  bore  grinder Car  wheel  bores. 

Vertical  sjjindle  surface  grinder Guides,  rods,  etc. 

Plain  grinder  for  pins Motion  work  pins. 

Portable  valve  busning  grinder Valve  chamber  bushings. 

Horn    cheek    grinder    , Frame  pedestal  jaws. 

Double  vertical  spindle  grinder Main  and  side  rods. 

Horizontal  spindle  link  grinder   Links  and  other  parts. 

Turret  head  grinder Miscellaneous  grinding. 

Internal  grinders    Air  compressor  cylinders. 

Horizontal   spindle   grinder    Misc.   surface  grinding. 

Rotary  surface  grinder   Packing  rings,  dies,  etc. 

Tool  room  grinder Shop  tools. 

In  addition,  plans  are  definitely  under  way  and  tentative 
drawings  have  been  made  of  machines  to  sirind  driving  axle 
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Fig.  2 — Journals  and  Wheel  Fits  Are  Ground  at  One  Setting 

journals    witli    the    wheels    mounted    and    crank    pins    also 
mounted. 

While  it  is  realized  that  some  of  these  machines  would 
require  changes  in  design  and  esp>ecially  size  to  take  care  of 
the  relatively  larger  parts  of  American  locomotives,  these 
alterations  in  manv  cases  would  be  sliaiht  and  with  standard 


Fig. 


-Vertical   Spindle   Radius   Link   and    Hole   Grinder 


machines,  such  as  surface  grinders,  plain  cylindrical  grinders, 
and  internal  grinders,  no  alterations  would  l>e  necessarv".  The 
following  description  of  some  of  the  grinding  machines  and 
methods  used  in  foreign  railway  shops  is  given  in  the  hope 
that  it  will  lead  to  a  better  appreciation  of  the  possibilities 
of  grinding  by  American  railroad  shopmen. 

Wheel  Seats  and  Journals  Ground 

The  practice  of  grinding  journals  has  Iseen  thoroughly 
tested  out  with  favorable  results  as  regards  accuracy,  finish 
and  length  of  operation.     The  ground  journals  give  superior 


service  to  those  finished  by  other  methods  and,  in  addition, 
only  enough  material  is  removed  at  each  grinding  to  true 
the  journal,  thus  greatly  increasing  its  effective  life  before  it 
l>ecomes  worn  and  ground  down  to  the  limiting  diameter. 
Fig.  1  illustrates  a  16-in.  by  96-in.  plain  grinding  machine 
installed  in  one  of  the  largest  Belgian  car  shops.  This 
machine  is  equipped  with  an  axle  positioning  device  provided 
to  take  care  of  the  varied  depths  of  center  holes  in  the 
ends  of  the  axles,  it  being  essential  that  all  axle  journal 
center  distances  be  maintained  a  standard  length.  The 
machine  is  arranged  for  self-contained  motor  drive,  all  mo- 
tions being  obtained  from  a  direct-coupled  motor  at  the  rear 
of  the  machine,  the  work  being  rotated  by  an  endless  l>elt 
and  with  the  speed  varied  through  the  gear  lx)x  shown  on 
the  workhead  at  the  left. 

The  car  axle,  illustrated  in  Fig.  2,  is  of  the  type  ground 
on   this  machine,   and   while  the  4-in.   by   9-in.   journal  is 
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Fig.  4 — Common   Type  of  Link  Ground  on   Machine  Shown   in  Fig.  3 

>mall  for  .\nierican  practice,  the  machine  could  grind  a 
much  larger  journal  just  as  readily.  The  journal  and 
wheel  seat  on  each  end  of  the  axle  are  ground  in  35  min., 
the  journaLfillets  Ijeing  formed  by  the  rounded  comers  of 
the  grindifi'f  wheel.  The  wheel  seats  are  ground  because 
this  gives  a  uniform,  accurate  control  of  finish  and  diameter 
which  insures  uniform  mounting  pressures  and,  therefore, 
less  trouble  from  loose  wheels. 

A  Versatile  Grinding  Machine 

"The  grinder,  illustrated  in  Fig.  3,  is  particularly  interesting 
tecaUse,  while  designed   primarily   for  grinding  the  radius 


Fig.  5 — Grinding  Car  Wheel   Bore  in   Belgian  Car  Shop 

of  links,  the  spindle  has  been  provided  with  a  planetary 
motion  so  that  the  link  pin  holes  can  lie  ground  at  the  same 
setting.  Moreover,  with  the  table  stationary,  any  small  in- 
ternal grinding  job  can  be  done  on  this  machine  and  it  is 
quite  certain  to  \x  in  continuous  use.  Relatively  small  shops, 
for  example,  which  might  not  feel  justified  in  buying  a 
machine  especially  to  grind  the  few  links  required  for  its 
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monthly  output  of  locomotives,  would  probably  be  interested 
in  this  machine  because  of  its  possible  use  for  other  work. 

Fig.  4,  shows  the  common  type  of  Stephenson  link  finished 
on  this  radius  link-grinding  machine,  .015  in.  being  removed 
from  the  width  of  the  slot  in  40  min.  The  two  link  pin 
holes  A  are  ground  in  5  min.  each. 

Grinding  Car  Wheel  Bores 

It  is  obviously  of  little  avail  to  grind  the  wheel  seats  on 
an  axle  and  then  apply  a  car  wheel  having  a  rough  bore. 
The  old  argument  of  greater  accuracy  and  a  more  uniform, 
smooth  finish  applies  in  this  case,  and  in  the  Belgian  car 
shops  referred  to,  the  management  has  followed  the  only 
consistent  course  possible  by  arranging  to  grind  car  wheel 
bores.  The  machine  illustrated  in  Fig.  5,  is  used  for  this 
purpose.  This  is  a  large  powerful  machine,  the  chuck  in 
which  the  car  wheel  is  applied  having  a  capacity  to  swing 
48-in.  The  wheel  bores  are  ground  by  means  of  the  rigid, 
accurately  alined  spindle  which  has  a  planetary  motion. 
This  grinder  is  provided  with  wet  grinding  equipment  and 
maintains  the  standard  size  of  bores  to  within  very  close 
limits  of  accuracy.  Car  wheel  bores  are  ground  in  18  min. 
each,  actual  grinding  time.     The  diameter  of  the  hole  illus- 
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Fig.  6 — Vertical  Spindle  Surface  Grinder  Installed  at  Ashford  Works 
of  Southeastern  &.  Chatham 

trated  is  5%-in.,  its  length  being  7 -in.     From  .015  in.  to 
.018  in.  of  metal  is  removed  from  the  diameter  by  grinding. 

Vertical  Spindle  Surface  Grinder 
Surface  grinding  practice  is  not  essentially  different  in 
this  country  than  in  England,  but  there  is  this  much  to  be 
said  in  favor  of  English  practice.  The  grinders  are  made 
in  quite  a  number  of  different  sizes  and,  as  a  rule,  each 
English  shop  will  have  several  of  these  sizes  so  that  it  is  not 
necessary  to  grind  small  work  on  a  large  machine,  as  fre- 
quently happens  in  this  country.  The  machine  illustrated  in 
Fig.  6  is  a  16-in.  by  72-in.  grinder  adapted  to  grind  guides, 
links  and  rods,  such  as  shown  in  the  illustration.  This 
machine  is  installed  at  the  Ashford  works  of  the  South- 
eastern &  Chatham. 

Referring  to  Fig.  7,  the  guide  illustrated  is  one  .of  a  pair 
ground  as  follows:  Two  guides  are  ground  at  the  same  time, 
the  first  operation  consisting  of  grinding  the  5J^-in.  face 
the  full  length,  about  .040  in.  of  stock  is  removed  in  35 
min.  The  second  operation  consists  of  grinding  the  5J^-in. 
face  10-in.  long,  .04  in.  of  stock  being  removed  in  10  min. 


The  third  operation  consists  of  grinding  the  sides  of  two 
of  the  guides  the  full  length,  taking  15  min.  The  guides 
are  then  turned  over  and  brought  to  the  correct  width  by 
grinding  the  two  opposite  sides  the  full  length.  This  opera- 
tion may  take  12  min.,  in  which  case  the  total  time  for  the 
two  guide  bars  is  72  min.,  or  36  min.  a  piece.  Many  other 
parts  can  be  ground  on  this  machine  which  is  equipped  with  a 
magnetic  chuck  when  necessary.  Slide  valves,  false  valve 
seats,  steam  chests  and  steam  chest  covers  are  also  ground 
to  advantage  on  this  machine  with  important  savings  over 
the  old  method  of  planing. 

Motion  Work  Pins 

In  spite  of  the  fact  that  one  or  two  American  roads  have 
gone  ahead  witli  the  work  of  standardizing  motion  pins  and 
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Fig.  7 — A  Heavy  Guide  or  "IVlotion   Bar"  Finished   by  Grinding 

bushings  and  made  arrangements  for  grinding  these  parts, 
the  English  are,  on  the  whole,  ahead  of  us  in  this  respect. 
Fig.  8  illustrates  a  close-up  view  of  a  powerful  14-in.  plain 
grinding  machine  fitted  with  a  SJ^-in.  wheel  for  work  on 
motion  pins.  Where  motion  pins  and  short  shafts  have  to 
be  produced  in  quantities,  this  method  provides  an  accurate 
and  ultra  rapid  means  of  sizing. 

For  certain  work,  this  machine  is  fitted  with  a  grinding 
wheel  8^4  in-  wide.  The  pin  shown  at  A  (Fig.  9),  for 
example,  is  ground  with  an  8j4-ii'.  wheel  in  1  min.,  .041 
in.  being  removed  from  the  diameter  vdth  a  limit  of  .0005  in. 


Fig.  8 — Plain  Grinder  with  SJ/z-ln.  Wheel  Grinding  iMotlon  Pins 

The  pin,  illustrated  at  B,  is  finished  by  removing  .032  in. 
from  the  diameter,  the  limit  in  this  case  also  being  .0005  in. 
and  the  time,  1  min.  Pin  C  is  a  case-hardened  pin,  the 
surfaces  indicated  being  finished  by  grinding  in  3  min.,  using 
a  wheel  with  a  2  in.  face.  Motion  pin  D  is  finished  by 
grinding  on  three  surfaces  in  1  min.  Pin  £,  also  case-hard- 
ened, is  finished  by  removing  .015  in.  from  the  diameter  by 
grinding  in  1  min.  A  grinding  wheel,  having  a  4J/2-in. 
face,  is  used. 
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From  Fig.  9  a  good  idea  can  be  obtained  of  the  t)'pes  of 
motion  pins  suitable  to  be  ground  and  while  all  may  not 
agree  that  it  is  necessary  to  grind  the  taper  fit,  there  is  no 
question  that  in  important  shops  where  a  considerable  number 
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Fig.  9 — Showing  Several  Types  of  Motion  Work  Pins  as  Ground 


of  valve  gears  and  motion  parts  are  repaired,  the  pins  should 
be  standardized,  ground  to  a  fit  in  their  respective  bushings, 
and  carried  in  stock.  The  volume  of  pin  and  bushing  work 
in  some  shops  is  extremely  large  and  there  is  a  possibility  of 
real  economy  by  making  pins  and  bushings  in  quantity  on 
automatic,  or  semi-automatic  machines.  The  pin  fits  in  the 
bushings  can  be  ground,  thus  securing  accurate,  smooth 
Ijearings,  and  enough  material  can  be  left  on  the  taper  pin 
surfaces  and  outsides  of  the  bushings  so  that  the  units  will 
fit  with  slight  additional  machining,  any  standard  link  or 
motion  bar. 

The  quality  of  the  bearing  surface  is  improved  by  grind- 
ing, as  would  be  expected,  and  an  important  feature  of  this 
method  is  the  increased  pin  and  bushing  life.  It  is  well 
known,  for  example,  that  a  case-hardened  pin  put  into  a 
case-hardened  bushing  with  a  scaly  surface  and  allowed  to 
run  shows  excessive  wear  for  the  first  few  months,  after  which 
there  is  an  undue  amount  of  play  at  the  connection.  This 
is  practically  eliminated  by  grinding,  because  in  this  case 
both  the  pin  and  bushing  are  smooth,  accurate,  cylindrical 
surfaces,  fitted  with  just  the  required  amount  of  play.  Such 
a  bearing,  properly  lubricated,  is  bound  to  last  for  a  long  tim« 
without  appreciable  signs  of  wear. 


Determination  of  Boiler  Operating  Factors 

Part  II 


Method  of  Calculating  Combined  Efficiency  of  Boiler,  Furnace  and 
Grate — Operating  Charts  Verify  Points 

By  D.  C.  Hess 
Stoker  Engineer,  Westinghouse  Electric  &  Manufacturing  Co.,  Philadelphia,  Pa. 


[The  first  part  of  this  article  was  published  in  the  March 
issue  of  the  Railway  Mechanical  Engineer,  being  devoted  to 
a  discussion  of  methods  of  determining  essential  factors  in 
the  economical  operation  of  boiler  rooms.  Test  results,  to- 
gether with  typical  performance  curves  and  24-hour  CO^ 
charts  were  included  in  Part  I. — The  Editors.] 

THE  principal  final  product  of  complete  combustion  of 
fuel   is  carbon  dioxide    (CO,).    In   order  to  obtain 
high    CO2  the   most   important   factors   to  take   into 
consideration  are: 

First,  keep  the  fuel  bed  in  good  condition;  that  is,  prevent 
the  formation  of  holes  in  the  fire.  Maintain  the  correct 
thickness  and  contour  of  the  fuel  bed. 

Second,  eliminate  all  air  leaks  in  the  boiler  walls. 
Third,  maintain  as  nearly  as  possible  a  balanced  draft 
or  a  slight  vacuum  in  the  combustion  chamber.  Avoid 
bottling  up  the  gases  which  would  cause  a  pressure  in  the 
furnace.  Such  a  pressure  would  be  very  destructive  to  the 
brickwork  and  stoker  parts.  One  type  of  baffle  graduates 
the  cross  section  of  the  flue  gas  passage,  so  that  the  velocity 
of  the  gas  will  be  uniform  throughout  the  boiler  and  also 
eliminate  any  dead  pockets  where  there  is  no  circulation 
of  gas. 

Importance  of  High  COj 

Fig.  6  is  a  calculated  curve  based  on  the  CO2  per  cent 
by  volume  at  flue  gas  temperatures  of  400  deg.  F.,  500  deg. 
F.,  and  600  deg.  F.,  with  no  carbon  monoxide.  Theoreti- 
cally, perfect  combustion  of  pure  carbon  will  give  20.7  per 
cent  of  CO2  in  the  flue  gases.  However,  perfect  combustion 
is  not  possible  in  boiler  room  practice. 


Referring  now  to  Fig.  6,  suppose  the  flue  gases  analyze 
six  per  cent  CO^,  and  that  by  decreasing  the  amount  of  ex- 
cess air  and  giving  careful  attention  to  the  fuel  bed,  the 
CO2  is  increased  to  IS  per  cent.     A  glance  at  the  curves 
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Fig.  6 — Calculated  CO,  Curves  Based  on  the  Per  Cent  CO,  by 
Volume  at  Fiue  Gas  Temperatures  of  400  deg.  F.,  500  deg.  F., 
and  600  deg.  F.,  with  no  Carbon  Monoxide  Present.  Shows  Fuel 
Saving  by  Increasing  the  CO,  Values 

shows  that  the  relative  fuel  loss  has  been  reduced  from  40 
per  cent  to  17,  which  amounts  to  a  fuel  saving  of  10  to  12 
per  cent. 

Determining  Combined  Efficiency 
The  general  definition  of  the  efficiency  of  an  apparatus 
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is  the  ratio  of  the  energy  developed  by  the  apparatus  to  the 
energy  available  for  its  use. 

The  effitiencies  of  the  different  parts  of  a  boiler  instal- 
lation and  of  the  installation  as  a  whole  are  defined  in  so 
many  wavs  that  there  is  frequently  confusion.  The  follow- 
ing definitions  are  recommended. 

What  is  ordinarily  called  the  efficiency  of  the  boiler  is  in 
reality  the  combined  efficiency  of  the  boiler,  furnace  and 
grate,  and  is  the  heat  absorbed  per  pound  of  fuel  divided 
by  the  heating  value  per  pound  of  fuel.  The  value  obtained 
will  be  approximately  the  same  whether  the  efficiency  is 
based  on  dr>'  fuel  or  fuel  as  fired.  All  the  fuel  is  not 
burned;  some  of  it  goes  through  the  grates  or  is  dumped  out 
with  the  ash  while  cleaning  the  fire.  It  is  obviously  unfair 
to  charge  this  loss  to  the  boiler.  On  the  other  hand,  the 
boiler  user  must  pay  for  it  and  is  justified  in  charging  it 
against  the  furnace. 

The  combined  efficiency  can  be  expressed  as 

E  =  W  (h  -I-  L  +  sS  —  f)   -;-  DH 
Where  W   =  lb.  of  water  evaporated  in  a  unit  o£  time. 
D  =  lb.  of  coal  fired  in  a  nnit  of  time. 
s  =:  .48  ^=  specific  he.it  of  steam, 
h   =  heat  of  liquid  at  steam  pressure. 
T^  ^  latent   heat. 

S  =  deg.  supt.  ,,_.., 

Ii  -j-   L  +  sS  =  heat  in  one  lb.  of  steam  as  delivered  by  boiler, 
f  =:  heat  in  one  lb.  of  water  as  received  by  boiler. 
H  =  heat  value  of  one  pound  of  coal  in  B.t.u.  as  fired. 
The  numerator  of  the  above  fraction  equals  970.4  Q,  where  Q  is  the  factor 
of  evaporation. 

Specimen  Heat  Balance 

.\  typical  heat  balance  worked  out  according  to  the  above 
formula  is  given  below: 

The  calculations  are  made  as  follows: 

24-hour  test  of  2,400-hp.  boiler,  operated  at  137  per  cent 
of  rating. 

Coal  as  fired:  76.87  per  cent  carbon;  S.31  per  cent  hy- 
drogen; 7.19  per  cent  ash;  1.80  per  cent  moisture;  13,810 
B.t.u.  per  lb. 

Dry  coal  =  98.2  per  cent  of  coal  fired. 

Dr>-  coal  basis:  78.30  per  cent  carbon;  7.32  per  cent  ash; 


* 

Ssis 


1 

^ 

^^ 

/ 

/ 

- 

!   Ut 

y^ 

k/ 

5-lJt 

^Z^ 

yy 

v 

y 

?i<i 

^Ms^ 

< 

/. 

y> 

/ 

^ 

/A 

y^^ 

^y 

> 

:> 

y 

y 
y 

i> 

v« 

/~/y 

y 

K 

1> 

i> 

y 

y 

k 
y 

?« 

/ 

y/^^ 

/^ 

y 

^^ 

y. 

X 

/ 

'?^p 

y 

'A 

yx>y. 

k 

< 

-13^/ 

y 

?n 

/ 

''^yy'^ 

f^ 

X 

\y 

'?m 

v/y^ 

^ 

x^" 

v\ 

y' 

1 

, 

^ 

^ 

yyy' 

y^^ 

/77 

/ 

^ 

^^^y<^ 

^ 

y 

r 

S.7P3 

/« 

^^ 

^ 

Z". 

y 

^ 

A^^^^^ 

'yk^O^ 

7,000       6.000        9.000 


I0.0OO       11.000      12.000       13.000 
8-  Z  u.  Per  Pound  of  Coal 


IC.OOO      IS.OOO       16.000 


Average  temperatures:  feedwater  220  deg.  F.,  flue  gas  560 
deg.  F.,  room  72  deg.  F.,  air  63  per  cent  saturated. 

Heat  Balance  Calculations 


B.t.u. 
per  lb. 
dry  coal 
Heat  absorbed  by  boilers: 

2,480,000  (1,254  —  (220  —  32))    H-  241,500 10,960 

Heat  lost  by  evaporation  of  moisture   in   coal: 

O.0183  (212  —  72  +  970  -f  0.47  (560  —  212)) 23 

Heat  lest  in  steam  from  hydrogen  in  coal: 

9  X  0.0541  X  (212  —  72  -1-  970  +  0.47  (560  —  212))         609 


Per  cent 

of 
total  heat 


0.16 


4.32 


Fig.  7 — Combined  Boiler  Efficiency  Curves  Based  on  Pounds  of 
V*/ater  Evaporated  from  and  at  212  deg.  F.  per  Lb.  of  Coal  of 
Various  B.  t.  u.  Values 

5  41  per  cent  hydrogen;  1.83  per  cent  moisture;  14,090 
B.t.u.  per  lb. 

Coiil  fired  246,000  lb.  ==  241,500  lb.  dn,'  coal. 

Refuse  produced  21,375  lb.  =  8.88  per  cent  of  dry  coal. 

Carbon  in  refuse  =  8.88  —  7.32  =  1.56  per  cent  drj'  coal. 

This  statement  assumes  that  all  of  the  ash  is  in  the  refuse. 

Flue  gas  analysis:  14.6  per  cent  CO^,  0.36  per  cent  CO, 
and  3.30  per  cent  O.,.  CO  is  seldom  found  in  the  products 
of  combustion,  but  if  produced  it  is  treated  as  follows  in 
the  heat  balance. 

Water  evaporated,  2,480,000  lb.,  steam  pressure  160  lb. 
gage,  superheat  100  deg.  =  1.254  B.t.u.  per  lb.  above  32 
deg^,  F. 


/  Z  Z  1  S  6  7  8  9  10 

Cost  of  Coat  in  Dollars  Per  Ton  of  2.000  Pounds 
Fig.   8  -Cost  of  Steam    Based   on   the   Pounds  of  V^^ater   Evaporated 
from   and   at  212   deg.    F.    per   Lb.   of   Coal    Fired 


4.  Heat  lost  in  dry  flue  gases: 

Air  =  3.036  (0.7830  —  0.01561  (1  --  0.1460  — 
0.0036  —  0.033O)  -=r  (0.1460  +  0.OO36)  =  12.45 
lb.  per  lb.  of  dry  coal. 

Gases  12.45  4-  (1  —  0.OSS8)  =  13.36  lb.  per  lb. 
dry  coal. 

Loss  =  0..'4   X    13.36   (560  —  72) 

5.  Heat  lost  in  unbumt  CO   =    (0.7830    X    10,150    X 

0.0036)    -H    (0.1460  -I-  0.0036)    = 

6.  Heat  lost  in  combustible  refuse  =  14,600  X  0.0156  = 

7.  Heat  lost  in  heating  mcisture  in  air   =  63  per  cent 

at  72  deg.  F.   =  0.O16S   X   0.63  =  0.O105  lb.  per 
lb.  of  air  (0.0105   X   12.45  X  0.46  (560  —  72)   = 

8.  Unaccounted   for   (radiation,  unburned  hydrocarbon, 
errors  of  obseivaticn)  by  difference  ^   


1,565 


11.10 


193 
246 

1.37 
1.75 

29 

0.21 

465 

3.30 

100.00 


Total    14.090 

Fig.  7  is  a  set  of  curves  showing  combined  efficiencies 
based  on  pounds  of  water  evaporated  from  and  at  212  deg. 
F.  per  pound  of  coal  at  various  B.t.u.  values.  These  curves 
also  give  the  boiler  horsepower  per  pound  of  coal  and  pounds 
of  coal  per  horsepower  per  hour. 

Cost  of  Steam  Curves 

Fig.  8  is  a  set  of  curves  showing  the  cost  of  steam  based 
on  the  pounds  of  water  evaporated  from  and  at  212  deg.  F. 
per  pound  of  coal  fired.  The  column  at  the  left  shows  the 
cost  in  cents  to  evaporate  1,000  lb.  of  water  which  is  plotted 
against  the  cost  of  coal  in  dollars  per  ton  of  2,000  lb. 

"The  Three  Graces" 

After  vou  have  made  a  thorough  study  of  your  boiler  room 
conditions  and  heat  balance,  you  will  no  doubt  come  to  a 
final  conclusion  that  the  economical  operation  of  your  boiler 
plant  narrows  down  to  three  things. 
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First,  maintaining  tiigh  COj.  This  means  good  com- 
bustion of  the  fuel.  This  is  accomplished  by  keeping  the 
proper  ratio  between  the  fuel  feed  and  air  supply,  good  fuel 
bed  condiiions  and  careful  attention  to  the  operation  of  the 
stokers  and  boilers. 

Second,  keeping  the  flue  gas  temperature  as  low  as  pos- 
sible. 'I'hat  is,  absorb  all  the  heat  possilile  from  the  furnace 
gases  before  they  reach  the  breeching. 

Third,  reducing  the  combustible  in  the  refu.sc  as  low  as 
possible.  This  signifies  good  operation  on  the  part  of  the 
fireman  who  should  control  the  fuel  Ijed  conditions  so  that 
a  minimum  amount  of  carbon  is  dunijjed  with  the  ash. 

These  three  items  are  the  main  factors  in  boiler  room  oper- 
ation from  an  economy  standpoint. 


Triple  Valve  Piston  Press 

By  J.   D.   Flinner 

Supervisor  of  Air  Brakes,   Monongahela,  Brownsville,  Pa. 

A  SM.\LL  hand  press,  designed  to  close  the  piston  ring 
grooves  of  triple  valves,  control  valves,  or  distributing 
valves,  is  illustrated  in  the  drawing  below.  In  time 
piston  ring  grooves  wear,  and  without  some  means  of  closing 
them  the  pistons  must  of  necessity  be  scrapped.  By  using 
this  press,  which  is  bolted  to  the  air  brake  bench  and  operated 
by  hand,  the  piston  ring  grooves  can  with  a  little  practice  be 
closed  just  the  right  amount  for  the  application  of  new  rings. 
In  of)eration,  the  piston  with  the  oversized  groove  is  placed 
in  base  A  resting  on  whichever  one  of  the  three  seats  it  fits. 
(The  old  piston  ring  is  left  in  the  groove  to  prevent  compress- 
ing the  groove  too  much.)  The  proper  die,  in  this  case  £, 
is  then  placed  on,  the  piston  and  cover  B  applied.  By  giving 
the  cover  an  eighth  of  a  turn,  it  is  locked  in  place  and  cannot 
come  off  when  pressure  is  put  on  the  die  by  means  of  screw 
C  operated  by  handle  D.  The  piston  should  be  turned  slightly 
with  each  squeeze  of  the  press  to  assure  a  uniform  closure  of 


in.  diameter  seat  is  used  for  release  pistons  and  equalizing 
pistons  of  P.  C.  control  valves.  The  3  17/.32-in.  diameter 
seat  is  u.sed  for  Kl,  K2,  HI,  H2,  PI  and  P2  Westinghouse 
triple  valve  pistons;  also  for  Fl,  GNl,  GN2,  K5  and  K6 
New  York  triple  valve  pistons.  In  general,  any  of  the  quick- 
action  triple  pistons  can  be  clased  on  this  3  17/32-in.  seat. 
The  plain  triple  pistons  can  be  closed  on  the  3  1/32-in.  seat. 


Driving  Box  Gage 

A  GAGE,  designed  to  measure  tlie  crown  brass  fit  in  driv- 
ing   boxes,    is   shown    in    the    illustration.      This    gage 
can    be   made    with    little    expen.se    of    .j/^-in.    boiler    steel, 
cut  and  filed  to  the  dimensions  shown  in  the  drawing.     The 
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Simple  Gage  for  Measuring   Driving   Box  Crown   Brass  Fit 

three  parts  of  the  gage  are  adjustable  on  each  other,  being 
held  together  by  a  thumb  screw  as  indicated. 

The  use  of  this  gage,  like  others  of  similar  type,  will  save 
many  steps  and  much  lifting  when  laying  out  driving  box 
brasses  preliminary  to  machining  them  for  the  fit  in  the 
driving  box.     Without  some  sort  of  a  gage  this  operation 
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Piston  Ring  Grooves  in  Three  Sizes  of  Triple  Valves  Can  Be  Readily  Closed  in  This  Simple  Press 


the  groove  and  with  a  little  practice  grooves  can  be  closed  just 
the  right  amount.  Die  E  is  used  for  the  equalizing  and  re- 
lease pistons  of  P.  C.  control  valves.  The  3  7/16-in.  die  at 
the  right  is  used  for  all  33^-in.  pistons,  and  the  2  15/16-in. 
die  for  New  York  triple  pistons  having  projections  which  ex- 
tend into  the  die  recess. 

Referring  to  the  detailed  drawing  of  base  A  the  4  13/32- 


involves  placing  the  brass  on  top  of  the  box  as  near  as  pos- 
sible in  the  correct  position  and  scribing  the  shape  of  the 
box  on  the  lower  end  of  the  brass.  With  diis  gage,  the 
method  is  to  set  the  gage  as  shown  at  the  left  in  the  il- 
lustration, transferring  the  marks  to  the  brass  as  shown  at 
the  right.  This  eliminates  a  lot  of  extra  handling  of  the 
heavy  brasses  and  permits  accurate  fits  to  be  rapidly  made. 


Simple  Devices  Facilitate  Machine  Work 

Description  of  Several  Simple  Devices  and  Methods  for  Increasing 

Machine  Shop  Production 

By  J.  Robert  Phelps 
Apprentice  Instructor,  Atchison,  Topeka  &  Santa  Fe  Shops,  San  Bernardino,  Cal. 


THE  output  of  the  machine  shop  of  the  Atchison,  Topeka 
&  Santa  Fe  at  San  Bernardino,  Cal.,  as  a  whole,  is 
greatly  affected  by  a  number  of  jigs,  fixtures  and 
simple  methods  devised  for  speeding  up  certain  operations 
and  enabling  others  to  be  handled  more  easily.  The  follow- 
ing devices  and  comparatively  simple  methods  have  proved 
their  value   in  expediting  machine   shop   work. 

Boring  Mill  Fixtures 

One  of  the  most  awkward  locomotive  parts  to  set  up  on  a 
boring  mill  is  the  back  cylinder  head  with  its  one  or  more 
massive  projecting  lugs  to  which  the  guides  are  bolted.  These 
lugs,  or  guide  blocks,  are  cast  solid  on  the  back  head  so  that 
extra  high  chuck  jaws  are  required  to  hold  the  head  while 
being  turned  to  fit  the  cylinder  and  bored  for  the  piston  rod. 
This  job  can  be  handled  much  more  readily  by  means  of  the 


Fig.    1— Extension   Jaws   Hold    Back   Cylinder   Head   for   Machining 

special  jaws  illustrated  in  Fig.  1  than  by  other  arrangements. 
Blocking  up  under  the  regular  jaws  is  unsatisfactory  because 
it  takes  time  and  does  not  hold  the  cylinder  heads  firmly. 

Referring  to  the  illustration,  the  general  design  of  the  jaws 
is  evident.  They  consist  of  three  substantial  forged  rect- 
angular posts,  provided  with  drilled  projections  at  the  bot- 
tom for  bolting  to  the  boring  mill  table  and  each  having  a 
shoulder  at  the  top  to  support  the  cylinder  head.  Set  screws 
provide  for  centering  the  cylinder  head  and  holding  it  firmly 
while  machining. 

Fig.  2  shows  the  tool  head  of  a  boring  mill  to  which  a 
lyi-in.  strip  A  has  been  welded,  forming  an  additional  sup- 
port for  the  cutting  tool  and  allowing  the  tool  to  be  set  out 
far  enough  so  that  chips  can  clear  the  front  part  of  the  head. 
The  tool  is  still  supported  dose  to  the  heel,  enabling  heavy 
cuts  to  be  taken  without  vibration,  or  excessive  stress  on  the 
tool. 

Holding  Steam  Pipe  Casings 

It  was  formerly  the  practice  at  San  Bernardino  to  bolt 
steam  pipe  casings  to  a  piece  of  boiler  steel  bent  to  conform 
to  the  radius  of  casings  preparatory  to  machining.  By  us- 
ing the  method  illustrated  in  Fig.  3,  two  casings  can  be 
handled  at  the  same  time.  They  are  simply  bolted  together 
and  set  on  the  boring  mill  table,   being  reversed   and   re- 


centered  when  one  end  has  been  machined.  After  the  boring 
mill  work  is  completed,  the  casings  are  left  bolted  together 
and  sent  to  the  drill  press  for  drilling  where  the  same  ar- 
rangement is  found  convenient. 

In  using  this  method,  the  first  machine  work  done  on  the 
casings  is  to  drill  the  holes  in  the  curved,  or  radius  flanges 


Fig.   2 — Additional   Support   Provided   for   Back   of   Boring    Mill   Tool 

So  that  tlie  casings  can  be  bolted  together.     The  rest  of  the 
machine  work  is  done  with  the  casings  bolted  together. 

,  Jack  for  Leveling  Rods 

A  handy  and  cheaply  made  jack  for  use  on  wooden  rod 
horses  is  illustrated  in  Fig.  4.     It  consists  of  a  \y^-m.  by  16- 


Fig.  3 — Two  Steam    Pipe  Casings  Are    Bolted  Together  for   Boring 
and    Drilling 

in.  stud  to  which  is  electric  welded  the  ^-in.  by  IJ^-in.  by 
12-in.  strip  5  supporting  the  rod.  Vertical  adjustment  is 
provided  by  a  1^-in.  nut  to  which  yi,-\n.  handle  H  is  at- 
tached by  electric  welding.  The  use  of  this  device  is  clear 
from  the  illustration  which  shows  one  end  of  a  side  rod,  the 
other  being  on  a  machine  ready  for  boring.  The  end  shown 
is  raised  to  the  proper  height  by  simply  turning  handle  K 
and  the  nut  to  which  it  is  welded.  This  method  is  more 
convenient  'than    using    blocking,    and    the    handle,    being 
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permanently  attached  to  the  nut,  is  also  a  convenience.  If 
a  wrench  is  used,  it  frequently  requires  both  hands  and  the 
undivided  attention  of  the  operator,  whereas  with  this  ar- 
rangement the  operator  can  be  watching  the  level  on  the 
rod  and  turn  the  handle  without  looking  at  it. 

Adjustment  of  Blotter  Stroke 

The  figures  shown  in  the  following  table  are  stamped  on 
a  copper  plate  and  attached  to  the  slotter  in  the  shop  at  San 


Fig.   4 — A    Convenient    Leveling    Jacl<    for   the    Rod    Job 

Bernardino.  By  having  this  plate  to  help  him,  the  machinist 
can  set  the  stroke  to  exactly  the  right  length  he  wants  on 
first  trial.  He  can  do  it  quickly  and  be  sure  of  it.  There  is 
often  a  tendency  on  the  part  of  a  man  operating  a  machine 
to  get  the  stroke  fairly  close  and  let  it  cut  air  above  and  be- 
low the  work.  While  it  is  realized  that  the  later  type  of 
slotters  have  a  stroke  indicator,  there  are  many  slotters  in 
use  where  a  plate,  similar  to  the  one  described,  will,  over  a 
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Fig.    5 — Mandrel    for    Use    in    Drilling    Crossliead    Keyways 

period  of  weeks  or  months,  prove  extremely  valuable  in  in- 
creasing slotter  production. 

Pl.^te  for  Indicating  the  Slotter  Stroke 

Distance 
from  Dovetail 
block  to  edge  of  wheel 
SVi  in. 


Stroke 

1  in. 
lyi  in. 

2  in. 
2!4  in. 

3  in. 
iVi  in. 

4  in. 
4J4  in. 

5  in. 
5'/,  in. 

6  in. 


.SV^ 

in. 

5/4 

in. 

b 

in. 

4^4 

in. 

4K 

in. 

4-4 

in. 

4 

in. 

3M 

m. 

3-/. 

in. 

m 

in. 

9       in ^^   !"• 

9y2   in IK   m. 

10  in I'/i   in- 

10J4   in 1  ^   jn. 

11  in «    !»• 

llj^  in 'A  !"• 

12  in Kin. 

12J4  in. 0       in. 


Machining  Crosshead  Keyways 

While  it  is  realized  that  the  correct  method  of  machining 
crosshead  keyways  is  by  milling  with  an  end  or  side  mill, 
there  are  many  small  shops  not  provided  with  equipment  for 
handling  die  work  in  this  way,  and  roundhouses  in  par- 
ticular are  not  infrequently  called  on  to  replace  a  broken 
crosshead  with  a  new  one  in  which  the  keyway  has  not  been 
machined. 

In  cases  of  this  kind,  the  keyway  must  be  drilled  and 
afterwards  filed  by  hand,  the  question  of  setting  up  and 
holding  the  crosshead  for  drilling  being  something  of  a 
problem.  A  convenient  method  of  holding  the  crosshead  is 
by  means  of  an  old  piston  rod  cut  off  and  clamped  to  the 
drill  press  table  as  illu.strated  in  Fig.  5.  The  keyway  in 
this  old  rod  is  enlarged  sufficiently  to  clear  the  drill.  A 
crosshead  can  then  be  applied  to  the  mandrel  at  the  proper 
angle  and  the  keyway  drilled  without  difficulty.  The  ar- 
rangement of  V-blocks  and  clamp  is  rigid  and  holds  the 
crosshead  firinlv. 


Risers  and  Vents  for  Vertical 
Frame  Welds 

IN  welding  a  fracture  in  a  vertical  locomotive  frame  mem- 
*•  ber  with  Thermit,  it  has  not  been  found  advisable  to  place 
any  risers  directly  against  the  frame  at  the  upper  edge  of  the 
collar  because  this  reservoir  of  heat  so  close  to  the  frame  is 
likely  to  melt  away  the  section  above  the  weld.    When  the 


£/^OS    or  sr/r/f^s 


GAP 


Method    of    Aligning    Broken    Head    of    Frame    Preparatory    to 
Thermit  Welding  ^ 

risers  are  placed  Y^  in.  or  more  down  from  the  top  edge  of 
the  collar,  on  the  other  hand,  it  is  evident  that  there  wall  be 
a  pocket  above  the  level  of  the  base  of  the  riser  in  which  air 
will  be  trapped  when  the  mold  is  being  rapidly  filled  with 
steel. 

It  is  therefore  important  that  this  extreme  top  edge  of  the 
collar  all  the  way  around  the  section  should  be  completely 
vented  to  the  top  of  the  mold  so  as  to  allow  the  air  to  escape 
freely  as  the  mold  is  filling.  It  is  advisable  to  lay  in,  along- 
side of  the  frame,  thin  wooden  shims,  1/16  in.  to  ]/&  in. 
thick,  which  are  withdrawn  after  the  mold  is  rammed  and, 
therefore,  completely  vent  the  top  edge  of  this  collar  all  the 
way  around.  It  is  true  that  this  space  will  be  filled  with  steel 
but  the  fin  will  be  so  small  that  it  will  chill  against  the  frame 
and  not  weld  to  it  and  therefore,  can  be  readily  chipped  off 
upon  completion  of  the  weld. 

W'hen  repairing  the  fractured  heels  of  frame  legs,  by 
Thermit  welding,  the  broken  part  is  held  in  correct  aline- 
ment  by  two  6-in.  by  1-in.  strips,  one  laid  flush  against  each 
side  of  the  frame  as  indicated  in  the  illustration.  About 
i^  in.  of  the  ends  of  these  strips  are  welded  to  the  surface 
of  the  two  parts  by  means  of  the  oxyacetylene  torch  or  the 
electric  arc. 


Front-End  Locomotive  Throttle  Valve 

THE    Chambers    throttle    valve,    manufactured    by    the  forked  arm  secured  to  the  square  inner  end  of  the  shaft  is 

Bradford  Draft  Gear  Company,  New  York,  has  been  connected  to  the  valve  stem  and  lifts  the  pilot  valve  and  the 

applied   to  a   great  many  modern  locomotives  as   a  main  throttle, 
saturated  steam  valve  located  in  the  dome.     This  valve  has         The  throttle  box  has   two  steam  inlets   from  the  super- 

now  been  redesigned  to  make  it  applicable  as  a   front-end  heater  header  entering  from  the  rear  at  right  angles  to  each 


Chambers  Throttle   Designed  for   Superheated   Steam 


throttle,  using  superheated  steam.  The  new  design,  which  is 
illustrated  in  the  drawing,  differs  in  a  number  of  details 
from  the  earlier  types.  The  connections  from  the  throttle 
lever  to  the  valve  are  carried  outside  the  boiler,  the  throttle 
rod  connecting  to  an  arm  on  a  rotating  shaft  which  enters 
the  throttle  box  cover  through   a  steam-tight  packing.     A 


other  and  leading  to  the  top  of  the  valve.  The  outlets  to 
the  cylinders  are  placed  on  each  side  at  the  bottom  of  the 
throttle  box.  This  arrangement  keeps  all  the  steam  pipes 
entirely  inside  the  front-end.  The  throttle  box  is  supported 
by  the  steam  pipes,  the  joints  between  the  front-end  and  the 
throttle  box  being  sealed  with  a  pressed  angle.    The  throttle 
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valve  is  readily  accessible  by  removing  the  throttle  box  cover. 

It  is  a  well-known  fact  that  castings  when  exposed  to  high 
temperatures  warp  and  distort.  These  temperature  strains 
make  it  difficult  to  keep  throttle  valves  tight  with  high  pres- 
sure steam  and  especially  if  it  is  superheated.  The  design 
of  the  Chambers  valve  has  been  worked  out  carefully  to 
eliminate  the  effect  of  these  distortions  so  tliat  the  valve  will 
remain  tight  in  spite  of  warping  in  the  throttle  box.  The 
way  in  which  this  is  accomplished  will  be  evident  by  an 
examination  of  the  drawing.  It  will  be  noted  that  the  ring 
seat  A  rests  on  the  throttle  box  with  a  flat  joint  and  has  a 
slight  clearance  in  the  bore  of  the  box.  If  the  throttle  box 
warps  so  that  the  bore  is  eccentric  it  still  will  not  affect  the 
tightness  of  the  joints  between  the  box  and  the  ring  seat.  The 
main  valve  B  rests  on  a  beveled  face  on  the  ring  seat.  When 
steam  is  shut  off  there  is  no  balancing  pressure  beneath  this 
valve  and  the  force  of  the  boiler  pressure  acting  upon  its 
surface  presses  it  tightly  into  the  ring  seat.  The  ring  seat  is 
of  relatively  light  cross  section  and  the  force  on  the  main 
valve  is  sufficient  to  cause  the  seat  to  conform  to  the  shape 
of  the  main  valve,  thus  making  a  tight  joint  in  spite  of  any 
slight  distortion  in  the  valve. 

The  balancing  force  on  the  main  valve  is  secured  by  the 
action  of  the  balancing  piston  C  which  is  always  tight  in  the 
balancing  chamber  and  for  that  reason  the  valve  is  not  sub- 
ject to  the  troubles  due  to  difference  in  expansion  between 
the  valve  and  the  throttle  box  which  are  found  with  double 
seated  throttle  valves.  Locomotives  with  superheaters  and 
a  throttle  in  the  dome  have  a  considerable  volume  of  steam 
space  between  the  throttle  valve  and  the  cylinders.  When 
the  throttle  is  opened  this  space  must  be  filled  with  steam 


tefore  the  locomotive  will  start  and  when  the  throttle  is 
closed  this  steam  continues  to  expand  so  that  the  locomotive 
does  not  stop  at  once.  This  sluggishness  in  responding  to 
the  movement  of  the  throttle  makes  it  difficult  to  handle  a 
locomotive  especially  on  a  slippery  rail.  When  a  locomotive 
throttle  valve  is  placed  in  the  front-end,  the  volume  of  the 
steam  passages  between  the  throttle  and  the  cylinders  is  de- 
creased, making  the  locomotive  more  prompt  in  responding 
to  the  movement  of  the  throttle. 

Superheated  steam  flows  at  a  higher  velocity  than  saturated 
steam  and  for  these  reasons  the  fine  graduation  of  the  throttle 
valve  opening  secured  with  the  Chambers  valve  is  of  special 
importance.  The  first  opening  of  the  throttle  is  through  the 
pilot  valve  D  which  permits  steam  to  pass  through  the  center 
of  the  main  valve  to  the  cavity  under  the  balance  piston.  A 
slight  amount  of  steam  will  flow  through  the  relief  opening  in 
the  balance  piston  but  this  is  negligible.  When  the  main 
valve  is  lifted  from  its  seat,  a  small  annular  passage  is 
ojjened  between  the  valve  and  the  ring  seat.  The  next  steam 
passage  to  be  opened  is  a  series  of  24,  ^-in.  holes  around 
the  valve  skirt.  Raising  the  valve  still  further  gradually 
opens  the  passage  between  the  wings  on  the  main  valve  and 
the  ring  seat  until  the  full  cross-sectional  area  of  the  steam 
passages  is  attained. 

The  Bradford  Draft  Gear  Company  favors  the  use  of 
throttle  valves  located  in  the  front-end  because  this  arrange- 
ment permits  the  use  of  superheated  steam  in  the  auxiliaries 
and  enables  the  steam  supply  to  be  taken  from  a  large  open- 
ing at  the  topmost  point  of  the  dome,  thus  insuring  the  driest 
possible  steam,  the  maximum  superheat,  and  consequently 
the  maximum  economy  in  the  use  of  fuel. 


Impact  Recorder  and  Pilferage  Detector 


AN    instrument    for   use   in    box   cars,    which   serves   the 
double  function  of  recording  rough  handling  and  de- 
^  tecting  the  time  at  which  cars  have  been  entered  for 
pilfering,   has   recently   been   developed    by  the    Impact   Re- 


Top  View  of  the  Impact   Recorded   with  the  Cover   Removed 

corder  Company,  Burlington,  la.  The  impact  recorder 
operates  on  the  inertia  principle.  The  time  when  the  car  is 
entered  is  recorded  electrically  by  connections  attached  to 
the  car  door.     Both  records  are  made  on  the  same  tape. 

The  instrument  is  equipped  with  a  Seth  Thomas  No.  10, 
eight  day  recording  clock  movement,  which  carries  a  paper 
tajje  under  the  two  recording  pencils  at  the  rate  of  one  inch 
an  hour.  The  impact  recorder  consists  of  a  pencil  barrel 
with  provision  for  inserting  and  adjusting  tlie  lead,  which 
is  located  at  the  free  end  of  a  flat  leaf  spring  that  normally 


moves  in  a  horizontal  plane.  The  movement  of  the  pencil 
is  restrained  by  two  other  flat  leaf  springs,  each  of  which 
resist  the  movement  of  the  pencil  from  one  side  of  the  center 
line  of  the  paper  tape.  Each  of  these  springs  is  prevented 
from  following  the  pencil  across  the  center  line  by  a  stop 
pin  set  in  a  bar  which  extends  across  the  tape  just  outside 
of  the  pencil.  The  instrument  is  calibrated  by  means  of 
the  set  screw  adjustments  on  the  restraining  springs,  shown 


Side  View  of  the   Instrument 

in  the  top  view  of  the  instrument,  which,  once  set,  are  ar- 
ranged to  be  permanent. 

The  instrument  case  is  placed  in  the  car  with  the  springs 
at  right  angles  to  its  longitudinal  center  line.  The  inertia 
of  the  pencil  causes  it  to  move  laterally  whenever  the  car 
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is  subjected  to  a  sudden  change  of  velocity.  The  pencil 
draws  a  lateral  line  across  tlie  paper,  which  is  calibrated  to 
read  directly  in  miles  pver  hour.  A  velocity  scale  is  printed 
on  the  tape,  one  for  each  12  hours  on  the  one  o'clock  line. 
Dots  across  the  paper  at  each  of  the  other  11  hours,  cor- 
respond with  the  above  scale  reading. 

In  order  that  the  tape  may  be  readily  set  to  correspond 
with  the  time  at  which  the  instrument  is  started,  the  driv- 
ing drum  is  loosely  mounted  on  the  shaft.  After  the  paper 
has  been  set  and  suitably  marked  with  the  date  and  a.  m. 
or  p.  m.,  the  cylinder  is  clamped  to  the  shaft  by  tightening 
the  thumb  nut  on  the  end  of  the  shaft,  shown  in  the  side 
view  of  the  instrument. 

The  pilferage  detector  consists  of  a  buzzer  magnet  and 
armature,  placed  so  that  the  armature  extends  laterally 
across  the  instrument.  The  outer  end  carries  a  pencil  which 
rests  on  the  paper.  In  order  to  avoid  interference  with  the 
pencil  of  the  impact  recorder  this  pencil  has  been  set  forward 


on  the  scale  so  that  it  reads  one  hour  later  than  the  impact 
recorder.  The  record  is  therefore  subject  to  a  simple  cor- 
rection by  the  subtraction  of  one  hour  from  the  scale  reading. 

The  metal  bo.x  at  the  end  of  the  instrument  contains  two 
dry  cells  which  furnish  the  energy  for  the  operation  of  the 
buzzer.  The  circuit  is  completed  by  wires  carried  outside 
the  instrument.  From  binding  posts  provided  for  that  pur- 
pose they  are  carried  to  open  circuit  connections  either  on 
the  door  post  or  door  plate.  The  circuit  is  momentarily 
closed  by  a  spring  attached  to  the  door  whenever  the  door 
is  opened  or  closed.  The  vibration  of  the  buzzer  armature 
produces  a  distinct  record  on  the  tape. 

The  weights  of  the  parts  of  the  instrument  acting  under 
inertia  are  so  light  that  it  can  be  used  to  measure  vertical 
as  well  as  horizontal  impact.  To  measure  vertical  impact  the 
instrument  is  placed  on  its  side,  in  which  jxjsition  the 
weight  of  the  pencil  is  not  great  enough  to  overcome  the  re- 
sistance of  the  restraining  spring. 


Semi-Automatic  Hob  Grinding  Machine 


To  meet  the  demand  for  a  Iiob-grinding  machine  for  hobs 
with  straight  and  right-  and  left-hand  helical  flutes  not 
over  4  in.  in  diameter  by  5  in.  long,  the  Harris 
Engineering  Company,  Bridgeport,  Conn.,  has  brought  out 
the  No.  5  semi-automatic  hob-grinding  machine  illustrated. 
All  working  parts  are  positively  protected  from  emery  dust. 
The  table  is  operated  on  ball-bearing  rollers,  making  the  ac- 


1^ 
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Harris    Hob    Grinder   of    Improved    Design 

tion  very  sensitive  and  enabling  the  operator  to  actually  feel 
the  wheel  as  it  sharpens  the  hob  teeth. 

An  important  improvement  has  been  made  in  the  method 
of  transmitting  a  rotary  motion  during  the  travel  of  the 
table  in  order  to  grind  hobs  having  right-  or  left-hand  helical 
flutes.  A  lever  pivoted  in  the  center  with  ball  bearings  at 
each  end  is  connected  to  the  work  spindle  by  a  steel  tape 
wound  ujx)n  a  drum.     By  changing  the  angle  at  which  this 


ball-bearing  lever  operates,  a  positive  helical  motion  is  gen- 
erated during  the  travel  of  the  table. 

The  index  plates  are  of  heat-treated  chrome-nickel  steel, 
accurately  cut  from  a  master  plate.  They  are  double,  one 
plate  being  used  for  indexing  and  the  other  plate  for  escape- 
ment. The  escapement  pawl  is  provided  with  an  adjust- 
ment to  take  up  wear.  By  being  so  designed,  the  wear  all 
comes  upon  the  escapement  plate  and  there  is  no  wear  on 
tlie  set  for  indexing,  thus  maintaining  its  original  accuracy. 
The  indexing  mechanism  is  semi-automatic  and  can  only 
operate  at  the  end  of  the  return  stroke,  thus  preventing  any 
damage  to  the  wheel  or  hob  by  accidental  indexing  in  the' 
middle  of  a  stroke.  Indexes  are  changed  in  60  seconds 
by  merely  unscrewing  the  hand  wheel.  The  wheel  spindle 
is  driven  by  an  endless  open  belt  without  twists,  turns  or 
idler  pulleys.  The  largest  wheel  used  is  7  in.  in  diameter. 
The  wheel  head  and  column  are  so  designed  as  to  have  the 
center  of  the  wheel  swivel  on  the  center  line  of  the  table  and 
to  give  maximum  strength  and  minimum  overhang.  The 
wheel  spindle  is  carried  in  large  bronze  bearings  of  oil  well 
type  construction,  is  dust  proof  and  has  an  especially  de- 
signed device  for  taking  up  thrust  and  wear.  The  diamond 
truing  device  is  built  in  the  head,  is  always  in  position  and 
may  be  used  when  the  machine  is  in  operation  without  dis- 
turbing the  work. 

This  machine  may  be  set  at  will  to  grind  undercut  hobs 
or  cutters  and  to  give  them  so-called  top  rake  as  well  as  to 
grind  them  in  the  ordinarj-  way  with  radial  face.  The  feed 
of  the  hob  against  the  wheel  is  rotative  and  is  obtained 
through  a  small  hand  wheel,  turned  by  the  operator's  left 
hand  after  each  complete  revolution  of  the  hob  on  the  work 
spindle. 

The  machine  is  furnished  with  countershaft  drive  or  in- 
dividual motor  drive.  With  motor  drive,  the  motor  is 
mounted  on  the  top  of  the  machine  on  a  special  pedestal  pro- 
vided with  means  for  taking  up  all  belt  slack.  This  ma- 
chine is  usually  equipped  for  dry  grinding,  but  can  also  be 
provided  witli  pump  and  piping  for  wet  grinding. 


Valveless  Mechanical  Locomotive  Lubricator 


THE   type  DV  mechanical  locomotive  lubricator,   illus- 
trated, is  made  by  the  Nathan  Manufacturing  Com- 
pany, New  York  City.    It  is  a  development  of  the 
Friedman  lubricator,  of  which  more  than  60,000  have  been 


applied  to  European  locomotives.  This  lubricator  is  valve- 
less,  the  operation  of  its  working  pistons  or  plungers  being 
independent  of  the  action  of  check  valves.  Inside  the  oil 
reservoir  there  is  a  separate  valveless  pump  for  each  feed. 
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This  pump,  consisting  of  a  plunger  which  in  its  highest  and 
lowest  position  automatically  opens  and  closes  the  oil  inlet 
opening  and  oil  outlet  opening  through  a  turning  movement 
of  the  plunger,  eliminates  the  necessity'  of  all  suction  and  dis- 
charge valves. 

The  operating  movement  of  the  mechanical  lubricator  is 
taken  from  some  point  on  the  motion  work  of  the  engine 


Cross-Sectional  View  Showing  Operating  Parts  of  Nathan  Vaiveless 
Mech?nical   Lubricator 

where  the  stroke  is  fairly  constant,  so  that  the  set  movement 
of  the  lubricator  will  not  be  influenced  by  variations  in  cut- 
off of  the  engine.  A  useful  auxiliary  of  this  device  is  an 
indicator  which  shows  at  a  glance  whether  the  oil  pipes  are 
filled  with  oil  at  the  proper  pressure  and  .if  not,  the  trouble 
can  be  located. 

The  Nathan  mechanical  lubricator  may  be  obtained  with 
two  forms  of  terminal  check,  one  for  use  when  the  oil  is  be- 
ing delivered  to  the  steam  pipes  and  the  other  for  applications 
in  which  the  oil  is  delivered  into  the  cylinders.  The  lubrica- 
tor is  simple  in  operation  requiring  little  attention.  The  en- 
gine crew  and  roundhouse  men  have  only  to  keep  it  filled 


with  oil.  The  correct  rate  of  oil  feed  is  permanently  set  by 
the  mechanical  department.  The  engine  starts  the  lubricator 
and  the  engine  stops  it. 

The  o{>eration  of  this  lubricator  will  be  evident  from  the 
drawing.  The  crank  disc  on  the  end  of  the  ratchet  shaft  E 
contains  a  circular  hole  which  receives  the  ball  end  of  the 
rocker  arm  attached  to  the  shaft  IV,  so  that  as  the  ratchet 
shaft  rotates  the  vertical  component  of  the  circular  motion  of 
the  hole  causes  the  shaft  IV  to  oscillate  while  the  horizontal 
component  causes  the  shaft  to  slide  back  and  forth.  These 
oscillating  and  reciprocating  motions  are  definite  since  the 
arm  is  rigidly  attached  to  the  shaft  W.  These  two  motions 
are  utilized  to  operate  the  plungers  for  pumping  and  for  the 
control  of  admission  and  discharge  of  oil.  Each  plunger  is 
operated  by  a  small  arm  rigidly  attached  to  the  shaft  W  act- 
ing on  a  cross  head-like  extension  of  the  plunger  P  which  is 
provided  with  an  elongated  slot.  The  upward  motion  of  the 
plunger  is  effected  by  means  of  a  spring  below  the  cross  head, 
and  downw-ard  motion  is  effected  by  the  small  arm  attached  to 
the  shaft  W  coming  in  contact  with  the  bottom  of  the  slot  in 
the  cross  head.  The  turning  movement  of  the  plunger  causes 
a  groove  5  in  the  plunger  to  make  connection  from  the 
plunger  cylinder  to  the  suction  chamber  O  at  the  up-stroke 
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Nathan    Type    D    V    Vaiveless   Mechanical    Lubricator 

and  with  the  discharge  chamber  K  on  the  down-stroke.  The 
up-and-down  motion  of  the  plunger  may  be  observed  through 
the  small  chamber  below  the  regulating  screws,  an  extension 
rod  being  attached  for  that  purpose  to  the  top  of  the  plunger. 


High-Production   Automatic  Milling  Machine 


THE  No.  33  automatic  milling  machine,  illustrated,  is  a 
new  product  of  the  Brown  &  Sharpe  Manufacturing 
Company,  Providence,  R.  1.,  primarily  designed  for 
the  automatic  milling  of  duplicate  parts  in  large  quantities. 
The  machine  has  many  structural  features  and  improvements 
over  those  of  the  ordinary  manufacturing  type.  The  ways 
are  exceptionally  wide  and  heavy;  the  automatic  oiling  system 
designed  to  be  efficient,  effective  and  thorough;  and  the  con- 
trols are  entirely  within  the  machine. 

A  unique  feature  is  the  automatic  control  of  the  spindle 


and  table.  Adjustable  dogs  at  the  front  and  rear  of  the 
table  make  the  control  of  the  table  and  spindle  entirely  auto- 
matic. The  available  movements  include  a  variable  feed, 
constant  fast  travel  and  stop  for  the  table,  start  and  stop 
and  right  and  left-hand  rotation  for  the  spindle.  The  table 
and  spindle  may  be  operated  independently  of  each  other 
and  these  movements  may  or  may  not  be  intermittent  in 
either  or  both  directions  and  may  take  place  one  or  more 
times.  The  spindle  may  be  stopped  when  the  table  is  on 
its  return  travel,  thus  eliminating  the  possibilit)'  of  marring 
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the  work.  The  spindle  reverse  allows  the  use  of  two  sets  of 
cutters  with  teeth  facing  in  opposite  directions  so  that  one 
set  may  be  in  operation  with  either  direction  of  table  traverse. 
A  constant  fast  travel  and  a  slow  variable  feed  of  the  table 
in  either  direction  are  automatically  controlled  by  the  table 
dogs.  The  machine  can  be  set  and  the  dogs  will  operate  the 
table  independently  of  the  spindle. 

All  the  automatic  operations  of  the  machine  are  performed 
through  the  medium  of  the  adjustable  table  dogs  and  four 
different  styles  of  dogs  are  necessary  to  operate  all  the  auto- 
matic movements  of  the  machine.  However,  for  ordinarx- 
milling  operations,  two  or  three  of  the  types  are  usually  suffi- 
cient. The  spindle  can  be  set  to  start,  stop  or  reverse  auto- 
matically, or  it  can  be  set  to  run  continuously  in  either  di- 
rection. 

Although  the  automatic  control  of  the  spindle  and  table  is 
by  means  of  the  table  dogs,  the  same  result  may  be  obtained 
by  hand  by  means  of  the  two  controlling  levers  conveniently 
located  on  the  front  of  the  saddle.  If  the  loading  time  of  a 
piece  exceeds  the  cutting  time,  the  table  is  set  to  stop  for  the 
safety  of  the  operator.  Under  these  conditions  the  machine 
is  semi-automatic  in  ojjeration,  the  hand  control  levers  being 
employed  in  place  of  the  dogs. 

The  manipulation  of  these  controlling  levers  is  e.xtremely 
simple  and  the  ease  and  rapidity  with  which  they  may  be 
operated  in  some  cases  gives  faster  operation  than  when  the 
machine  is  fully  automatically  controlled.  The  hand  control 
levers  also  permit  the  operation  of  the  machine  as  a  plain 
milling  machine,  accomplishing  within  its  capacity  all  that 
of  an  ordinary  plain  milling  machine.  The  constant  sp>eed 
type  of  drive  permits  the  machine  to  be  driven  by  belt  direct 
from  the  main  shaft  or  counter  shaft  to  the  single  driving 
pulley.  This  pulley  runs  at  a  constant  speed  and  is  mounted 
on  the  main  driving  shaft. 

An  imjxjrtant  feature  of  the  constant  speed  type  of  drive 
is  the  complete  separation  of  the  spindle  speeds  and  table 
feeds,  jjermitting  any  combination  of  the  two  within  the 
capacity  of  the  machine.  Variations  of  the  spindle  speeds  are 
obtained  through  change  gears  giving  twelve  changes  of 
speeds  in  geometrical  progression  from  22  to  180  r.p.m.  in 
either  direction.  The  table  feeds  are  positive  and  are  en- 
tirely indef)endent  of  the  spindle  speeds.  There  are  eighteen 
changes  ranging  in  practically  geometric  progression  from 
.38  in.  to  24.54  in.  per  min.  This  provides  a  range  per 
revolution  of  the  spindle  of  .002  in.  to  .136  in.  for  small 
mills,  and  .017  in.  to  1.115  in.  for  large  mills. 


This  machine  is  exceptionally  well  adapted  to  a  motor 
drive  as  provision  is  made  for  neatl\-  enclosing  a  constant 
sp>eed  motor  in  a  chamber  within  the  base.  The  cutting 
lubricant  is  pumped  to  the  work  from  a  large  tank  cast  in 
the  base.  Two  nozzles  are  provided  and,  therefore,  if  two 
cutters    are   used,'  each   has   ample   cutting  lubricant   at   all 


New    Brown    &    Sharpe    No.    33    Automatic    Milling    Machine 

times.      Provision    is    made    for    cutting    off    the    supply   to 
either  or  both  nozzles  if  it  is  not  needed. 

The  machine  has  a  longitudinal  feed  of  34  in.,  transverse 
adjustment  of  5^4  in-.  3Jid  vertical  adjustment  of  spindle, 
15  in.  The  hole  through  the  spindle  is  13/16  in.,  the  spindle 
having  a  No.  11  taper  hole.  Constant  speed  drive  at  350 
r.p.m.  is  recommended.  The  working  surface  is  52  in.  by 
liyi  in.  There  are  3  T-slots,  ^  in.  wide.  The  net  weight 
is  7,200  lb. 


All-In-One  Steel  Figures  Save  Time 


AN  ingenious  arrangement  of  steel  figures,  with  im- 
portant advantages  over  the  individual  steel  figures  ot 
letters  commonly  used,  is  shown  in  the  illustration  and 
has  been  placed  on  the  market  recently  by  Marburg  Bros., 
Inc.,  New  York.  The  method  of  using  these  figures  is 
plainly  shown  at  the  left  in  the  illustration  and  a  close-up 
view  at  the  right.  The  figures  are  cut  around  one-half  of  the 
circumference  as  indicated. 

Many  obvious  advantages  result  from  this  arrangement 
including  in  the  first  place  the  saving  of  a  large  amount  of 
time  formerly  spent  hunting  for  the  correct  individual 
figures.  The  All-In-One  is  more  convenient  to  handle,  with 
less  danger  of  smashed  fingers,  and  vertical  figures  or  letters 
are  produced  with  ease.  In  addition,  the  speed  of  stamping 
is  greatly  increased  and  the  figures  never  get  upside,  down. 
Shattering  is  prevented  and  the  general  appearance  of  the 
lettering  is  improved.  There  are  no  individual  figures  to  be 
lost  or  disarranged. 

The   All-In-One  can   be   furnished    for   metal,   wood,    or 


leather  in  seven  sizes  from  1/16  in.  to  }i  in.     In  case  alpha- 
bets are  desired  they  can  be  furnished  on  three  discs. 


View    Showing    Method    of    Using    All-In-One    Steel    Figures 
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Paragon  Continuous  Roller  Side  Bearing 


ACOXTIXL'OUS    roller   side   Ijeuriiig,    the   housing   of 
which  is  protected  against  wear  from  the  roller  axle 
bearings,  has  been  placed  on  the  market  by  the  Burry 
Railway  Supply  Company,  Chicago.     The  bearing  is  known 
as  the  Paragon  frictionless  side  bearing  and  is  designed  for 
use  on  passenger  equipment. 

The  roller  is  not  of  the  trunnion  type.     It  revolvers  on  a 

A   Ou^erBearll^^  Bushing 
B    Roll! 


A  InnerBeanngBushinq 

F  Slot 


The   Housing  of  the  Paragon   Roller  Side   Bearing  is   Protected  from 
Wear   by    Removable   Axle    Bushings 

removable   axle   which   is   inserted    through  one  end   of   the 
housing  and  is  held  in  place  by  a  wedge  and  key  which  are 


located  in  the  inner  end  of  the  housing.  The  housing  is  pro- 
tected from  destruction  from  the  rapid  wearing  out  of  the 
axle  bearings  by  the  insertion  of  interchangeable  bushings, 
shown  at  A  in  the  illustration.  In  assembling  the  bearings 
these  bu.'^hings  are  inserted  in  the  housing  from  the  inside 
and  arc  provided  with  chafing  flanges  which  bear  against 
the  inside  faces  of  the  housing.  The  lower  half  of  the  bush- 
ings and  the  pockets  in  the  housing  arc  semi-hexagon  in 
form,  thus  preventing  the  bushings  from  turning  in  the  hous- 
ing, and  the  bearing  area  of  the  hexagonal  surfaces  is  large 
enough  to  protect  the  housing  against  cutting  out  from  the 
pressure  on  the  bearing.  The  thickness  of  the  metal  in  the 
lower  half  of  the  bushing  has  been  made  great  enough  to  in- 
sure a  considerable  length  of  service  before  renewal  becomes 
necessary. 

In  assembling  this  side  bearing  the  bushings  are  first 
slipped  into  the  pockets  in  the  housing.  The  roller  B  is 
then  inserted  between  them,  thus  locking  them  in  place,  and 
the  axle  C  is  inserted  through  the  opening  D  in  the  inner  end 
of  the  housing.  The  outer  end  of  the  housing  is  closed,  thus 
preventing  the  axle  from  slipping  through,  and  a  thin  wedge 
E,  inserted  in  the  slot  F  at  the  inner  end  of  the  housing, 
closes  the  opening  through  which  the  axle  is  inserted.  The 
wedge  is  locked  in  place  by  the  insertion  of  the  wire  pin  G. 

The  bearing  bushings  are  easily  renewed  without  remov- 
ing the  housing  from  the  bolster  and  renewal  of  these  bush- 
ings restores  the  bearing  to  its  original  condition.  While 
intended  primarily  for  application  to  the  truck  bolster,  the 
Paragon  side  bearing  may  be  inverted  if  desired  and  applied 
to  the  bodv  bolster. 


Planer-Type  Surface  Grinding  Machine 


THE  new  grinding  machine  illustrated  consists  of  the 
bed,  table  and  housings  of  a  36-in.  heavy  duty  planer 
with  a  special  cross  rail,  on  which  is  mounted  a  self- 
contained  25-hp.  motor-driven  grinder  head,  carrying  a 
20-in.  wheel.  The  vertical  movement  of  the  head  is  obtained 
through  the  upper  hand  wheel  at  the  front  of  the  machine. 
The  lower  hand  wheel  is  for  raising  and  lowering  the  cross 
rail  and  is  used  only  to  properly  position  the  wheel  for  dif- 
ferent heights  of  work.  Around  the  entire  length  and  width 
of  the  table  are  fastened  angles  which  support  sheet  metal 
guards,  protecting  the  operator  and  preventing  the  cutting 
compound  from  getting  on  the  floor  or  into  the  mechanism  of 
the  machine. 

The  cutting  compound   leaves   the  table  through   a   table 


through  two  1-in.  pipes,  one  to  the  inside  of  wheel,  the  other 
to  the  outside. 

The  work  is  held  by  six  magnetic  chucks  with  a  magnetic 
surface  of  14%  in.  by  19^  in.  A  cast-iron  spacer  between 
each  chuck  insures  the  work  Ijeing  supported  its  entire  length 


Reed-Prentice   36- In.    Planer-Type   Surface   Grinder    Driven    by   Self -Contained   25-Hp.    Motor 


sp>out,  and  flows  through  metal  troughs  to  receiving  and 
supply  tanks,  located  in  the  floor.  The  cutting  compound  is 
delivered   to  the   wheel   from   a   pump   in   the  supply   tank 


against  the  thrust  of  the  wlieel.  On  the  cast-iron  spacers  are 
mounted  side  guides  and  spacers,  and  at  one  end  a  work 
"hunter'  is  provided.    These  are  necessary  in  case  the  electric 
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current  to  the  chucks  should  be  shut  off  while  the  wheel  was 
traveling  over  the  work. 

The  machine  will  grind  work  19J4  in.  wide  by  IS  ft.  long 
and  10  in.  high  above  the  magnetic  chucks.  The  machine 
is  equipped  with  a  two-speed  countershaft  for  driving  the 
table,  and  the  two  speeds  provide  for  roughing  and  finishing 
cuts.  The  roughing  cuts  are  taken  at  a  table  speed  of  30  ft. 
p>er  min.,  the  wheel  cutting  both  on  the  for^vard  and  return 


strokes.     The  finishing  cuts  are  taken  at  a  speed  to  suit 
requirements. 

Although  this  machine  was  designed  for  grinding  cast-iron 
channels,  and  is  longer  than  ordinarily  used  in  railroad 
shops,  it  can  be  used  for  finishing  rods  and  other  long  parts. 
It  can  also  be  obtained  in  shorter  bed  lengths  for  grinding 
locomotive  guides  and  other  parts.  The  machine  is  made  by 
the  Reed-Prentice  Company,  Worcester,  Mass. 


Extension  Coach  Step  Prevents  Accidents 


IN  1916  the  Duluth,  Missabe  &  Northern  began  the  equip- 
ment of  its  coaches  with  an  extensible  coach  step  the 
patents  on  which  were  secured  and  are  owned  "by  John 
T.  Rodenbur,  a  conductor  on  that  road.  This  device,  which 
was  illustrated  and  described  in  the  Railway  Mechanical  En- 
gineer for  March,  1917,  page  163,  has  been  in  general  service 
on  the  passenger  equipment  of  the  Duluth,  Missabe  &  North- 
ern for  more  than  six  years.  In  that  time  the  railroad  has 
not  had  a  personal  injury  to  a  passenger  caused  while  getting 
on  or  off  a  train.  The  illustration,  which  shows  the  e.x- 
tensible  step  both  in  the  operating  position  and  drawn  up 
closely  under  the  bottom  fixed  step,  suggests  the  t>'pe  of  acci- 
dent which  the  step  prevents.  Prior  to  the  general  applica- 
tion of  this  device,  which  is  known  as  the  Rod-En-Bur  ex- 
tensible step,  several  personal  injury  suits  had  been  filed 
against  the  railroad  as  the  result  of  accidents  caused  by 
passengers  slipping  off  the  step  box  or  tipping  it  over.  The 
latter  type  of  accident  was  the  more  common. 

The  step  is  of  simple  construction  and  is  easily  operated 
by  a  lever  in  the  end  of  the  vestibule.  The  guides  in  which 
the  side  bars  of  the  extensible  step  operate  are  fitted  with 
roller  bearings.  A  simple  interlocking  device  makes  it  im- 
possible to  lower  the  step  while  the  vestibule  trap  door  is 
closed  and  makes  it  necessary  to  raise  the  step  before%the 
vestibule  side  door  or  trap  door  can  be  closed.  The  original 
cost  of  applying  the  step  under  conditions  as  of  1916  was 
approximately  $50  per  car.     Once  installed,  the  device  re- 


quires no  lubrication  or  adjustment  and  during  the  six  years 
of  general  sen-ice  on  the  Duluth,  Missabe  &  Northern  there 
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The    Rod-En-Bur  Safety  Coach   Step   Renders    Effective  Service  on 
the   Duluth,    Missabe   &    Northern 

is  reported  to  have  been  practically  no  expenditure  for  main- 
tenance chargeable  directly  to  this  step. 


Journal  Box  Designed  to  Save  Waste  and  Oil 


THE  waste  an  oil  retaining  features  of  the  journal  box 
illustrated  are  of  special  interest.    This  box  is  made  by 
the  National  Malleable  Castings  Company,  Cleveland, 
Ohio,  and  the  features  mentioned  are  obtained  by  means  of 


National  Journal   Box  with  Waste  and  Oil   Retaining   Features 

a  retaining  wall  or  shoulder  on  the  floor  of  the  box  directly 
underneath  the  end  of  the  journal,  and  an  oil  port  through 


the  inner  dust  guard  wall,  as  indicated  in  the  illustration. 

The  retaining  wall  prevents  the  waste  from  working  for- 
ward into  the  front  of  tlie  box  and  serves  as  an  oil  gage  to 
show  the  inspector  when  he  has  supplied  the  right  amount 
of  oil.  The  oil  p>ort  in  the  inner  dust  guard  wall  allows  the 
oil  which  accumulates  in  the  dust  guard  pocket  to  return  to 
the  waste  at  the  bottom  of  the  box  and  be  used  again.  These 
features  tend  to  eliminate  the  liability  of  hot  boxes  with  the 
resultant  loss  of  time  and  cost  of  repairs. 

It  is  common  practice  to  apply  a  plug  and  waste  between 
the  end  of  the  journal  and  the  front  of  the  box  to  prevent 
the  waste  working  forward  and  leaving  the  back  of  the  journal 
without  any  waste  contact.  The  arrangement  shown,  which 
is  known  as  the  Tatum-Zell  entirely  eliminates  this  front 
plug,  as  the  collar  of  the  journal  and  the  shoulder  in  the 
floor  of  the  box  retains  the  waste  in  position.  With  this  front 
plug  eliminated  the  oiler  can  readily  see  the  amount  of  oil 
contained  in  the  box.  The  above  features  also  result  in  a 
saving  of  oil  since  the  amount  available  in  the  box  can  be 
determined  at  a  glance.  Attention  is  also  called  to  the  large 
and  powerful  coil  spring  which  insures  positive  closing  of  the 
journal  box  cover.  This  is  a  special  feature  of  the  National 
coil  spring  journal  box,  the  entire  design  of  which  has  been 
developed  along  practical  lines  suggested  by  actual  service 
requirements. 
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Powerful  Rotary  Surface  Grinding  Machine 


THE  most  rigid  and  powerful  rotar)'  surface  grinder  yet 
produced  by  the  Heald  Macliine  Company,  Worcester, 
Mass.,  is  its  No.  25  model  illustrated.    While  designed 
for  big  production  and  grinding  parts  from  the  rough  to  a 
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Heald   No.  25   Rotary   Surface   Grinding   Macliine 

smooth  concentric  finish,  this  machine  is  of  a  relatively  in- 
expensive type,  having  the  further  advantages  of  low  wheel 
maintenance  cost,  provision  for  quickly  changing  grinding 
wheels,  and  small  power  consumption  compared  to  work  done. 


I'his  machine  is  provided  with  a  quick  return  wheel  slide, 
hydraulically  driven  by  oil,  enabling  the  operator  to  get  any 
.speed  desired.  Operation  of  an  auxiliary  speed  valve  also 
enables  a  slow  forward  travel  and  a  quick  return  to  be  ob- 
tained, when  it  is  not  desired  to  have  the  same  speed  on 
both  the  forward  and  backward  strokes.  With  the  slow  for- 
ward travel  it  is  possible  to  remove  a  large  amount  of  stock 
with  very  slight  wheel  wear  while  the  quick  return  im- 
mediately moves  the  wheel  back  into  position  for  a  second 
cut  or  new  work. 

The  chuck  is  mounted  on  a  spindle,  supported  by  oil  sub- 
merged bearings  housed  in  the  chuck  bracket.  This  bracket 
can  be  raised  and  lowered  by  a  hand  wheel  and  can  be  tipped 
for  concave  and  convex  grinding.  Special  top  plates  can  be 
furnished  suitable  for  odd  shaped  work.  The  wheel  is 
mounted  on  a  chrome  vanadium  steel  spindle,  carried  in  an 
adjustable  bronze  bearing  at  the  front  and  in  S.  K.  F.  ball 
liearings  at  the  rear  end.  The  grinding  wheel  cuts  on  the 
periphery  which  tends  to  provide  long  wheel  life.  Wheel 
changes  can  be  made  in  three  minutes. 

The  main  drive  shaft  at  the  rear  of  the  machine  is  mounted 
on  ball  bearings  and  may  be  driven  directly  from  the  main 
line  or  motor.  This  machine  is  furnished  with  any  one  of 
three  sizes  of  magnetic  chucks,  8  in.,  12  in.,  or  16  in.  in 
diameter.  Automatic  vertical  feed  for  the  chuck  can  be  pro- 
vided if  desired.  The  water  equipment  includes  the  pump, 
tank,  water  guard  and  connections.  The  maximum  swing 
with  the  16-in.  chuck  is  20  in.  inside  the  water  pan.  The 
vertical  adjustment  of  the  chuck  is  7J^  in.  The  machine  will 
grind  concave  5  deg.  and  convex  IS  deg.  Tight  and  loose 
pulleys  IS  in.  in  diameter  with  a  S^-in.  face,  running  at  a 
speed  of  SSO  r.p.m.,  are  required.  For  motor  drive  a  10-to 
IS-hp.  motor  is  recommended,  running  at  a  speed  of  from 
850  to  1,200  r.p.m.  depending  upon  conditions. 


Variable-Speed  Geared  Motor-Driven  Lathe 


T 


HE  variable-speed  geared  motor-driven  lathe,  illustrated, 
is  one  of  several  models  of  heavy  duty  lathes  recently 
put  on  the  market  by  the  R.  K.  LeBlond  Machine  Tool 


Le    Blond    15-ln.    Lathe   with    Driving    IVIotor   on    Headstock 

Company,  Cincinnati,  Ohio.     These  lathes,  made  in  13-in. 
and  15-in.  sizes,  can  be  supplied  with  3-step  cone,  double 


friction  back  gear  head,  or  single  pulley  drive  geared  back, 
^lotor  drive  can  also  be  provided.  Besides  the  wide  variety 
of  modern  drives  offered,  these  lathes  have  other  distinctive 
features  including  a  new  one-piece  box  section  apron  with 
positive  tooth  feed  clutch,  improved  heavy  duty  carriage  apd 
a  bed  with  ample  strength  for  the  duty  imposed  on  it.     The 


One-Piece    Box    Section    Apron    with    Positive    Tooth    Feed    Clutch 

lathes   are   of  exceptionally   rigid    design,   embodying   high 
power,  convenience  of  operation  and  accuracy. 

With  motor  drive,  two  types  are  offered  including  belted 
motor  drive  for  constant  sj>eed  motors  and  variable  speed 
geared  motor  drive,  as  illustrated,  for  direct  current  variable 
speed  motors.  In  this  arrangement  the  lathe  is  equipped  with 
automatic    controllers    embodying    a   dynamic   brake.      The 
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motor  is  mounted  on  top  of  the  lieadstock  and  the  drive  is 
through  a  motor  pinion  and  intermediate  gear  to  the  broad 
faced  gear  that  replaces  the  driving  pulley.  In  this  con- 
struction the  first  series  of  gear  changes  in  the  headstock  are 
omitted,  the  speeds  being  obtained  electrically.  On  lathes 
with  beds  6  ft.  or  shorter,  the  clutch-operating  lever  is  also 
eliminated,  the  spindle  being  controlled  by  the  lever  on  the 
electric  starting  box.  This  lever  controls  both  the  forward 
and  reverse  rotation  of  the  spindle  and  in  the  "off'"  position 
applies  the  dvnamic  brake  bringing  the  spindle  to  an  in- 
stant stop.      On  lathes   with  beds  longer  than   6   ft.   apron 


motor  control  is  supplied  instead  of  apron  mechanical  con- 
trol. When  more  convenient  the  motor  can  be  mounted  on 
an  adjustable  motor  plate  attached  to  the  leg  of  the  lathe 
and  driving  through  an  endless  double  leather  belt  to  the 
driving  pulley. 

In  the  IS-in.  size  the  swing  over  the  shears  is  16j4  in. 
and  over  the  carriage  11/4  in-  Nine  forward  spindle  speeds 
are  available  from  20  to  350  r.p.m.  (geared  head  lathe). 
There  are  32  feeds  from  12  to  184  p>er  inch.  Thirty-two 
threads  from  3  to  46  per  inch  can  be  cut.  The  lathe  weighs, 
in  the  6-ft.  length,  ready  to  ship,  2,015  lb. 


Chain  Hoist   Lower   Hook  Swivel 


A 


NEW  style  of  ball  bearing  swivel  hook  connection  for 
the  ends  of  hoisting  chains  has  been  developed  by 
the     Wright     Manufac- 


turing Company,  Lisbon,  Ohio, 
as  illustrated.  This  swivel 
eliminates  the  necessity  of  pull- 
ing and  tugging  at  the  load  to 
get  it  into  the  desired  position. 
Ease  of  swiveling  permits  heavy 
loads  to  be  turned  on  this  hook 
by  a  small  expenditure  of 
energy. 

In  construction  the  hook  con- 
nection is  practically  indestruct- 
ible, with  a  large  drop  forged 
bousing  enclosing  the  entire 
bearing  and  chain  connection. 
The  housing  is  split  its  entire 
length,  being  clamped  together 
by  three  steel  bolts,  held  by 
castellated  nuts.  The  top  bolt 
passes  through  the  lower  chain 


Bm=^-    &K=g 


Ball    Bearing    Swivel    Hook 


link  but  only  acts  as  a  reinforcement  to  the  connections 
and  clamp  for  the  housing  as  the  load  on  the  hoist 
hook  is  supported  by  bosses  forged  in  each  half  of  the 
housings,  these  bosses  meeting  each  other  inside  the  lower 
chain  link  so  that  the  hook  is  held  on  an  area  of  forged  steel 
equal  to  the  clearance  on  the  inside  of  the  chain  link.  The 
two  lower  bolts  of  the  connection  serve  only  as  housing  clamps. 
The  lower  ball  race  rests  on  a  shoulder  at  the  bottom  of 
the  housing.  The  upper  race  rests  on  the  top  of  the  large 
capacity  balls  which  easily  accommodate  any  overload  hung 
on  the  hook.  The  straight  shank  of  the  hook  passes  up 
through  the  lower  part  of  the  housing  and  the  inside  of  the 
ball  races  and  is  retained  in  place  by  a  washer  and  extra 
large  nut  screwed  and  riveted  to  the  threaded  end  of  the  shank. 
The  ball  bearings  are  thoroughly  lubricated  so  as  to  in- 
sure easy  frictionless  action  and  to  overcome  all  difficult}-  in 
{xjsitioning  heavy  loads.  The  new  Wright  swivel  hook 
should  prove  of  special  value  in  railroad  shops  because  of  the 
large  number  of  such  hooks  used  on  cranes  and  hoists  in  the 
various  shop  departments,  many  of  the  hooks  now  in  use  be- 
ing home-made  and  inferior  as  regards  safety  and  ability 
to  swivel  easilv  under  heavv  loads. 


Double  Dial  Locomotive  Steam  Gage 


THE  double  dial  locomotive  steam  gage,  illustratcxl,  is  a 
recent  development  of  the  Ashton  Valve  Company, 
Boston,  Mass.  It  is  particularly  designed  for  use  on 
large  oil-burning  locomotives  and  locomotives  having  large 
fireboxes  with  boiler  heads  extending  back  into  the  cabs, 
requiring  two  steam  gages,  one  visible  to  the  engineman  on 
one  side  of  the  cab,  and  one  for  the  benefit  of  the  fireman  on 
the  other  side. 

The  gage  is  constructed  with  two  hands  and  also  two 
dials  which  are  opposite  and  parallel  to  each  other.  The 
hands  work  clockwise  on  one  dial  and  contraclockwise  on  the 
other. 

Illumination  for  both  dials  is  provided  in  the  practical  and 
■compact  manner  illustrated.  The  particular  advantage  of 
this  gage  is  in  eliminating  the  necessity  of  two  gages  which 
take  up  valuable   space   in   the  cab  and   require   duplicate 

piping-  ,  .        ,      ■  , 

The  gage  housing  is  self-contamed  and  is  equipped  with 

an  A.  R.  A.  standard  receptacle  for  lamp  bulbs,  substantially 

fastened  to  the  top  of  the  gage.     The  arrangement  is  such 

that  light  is  reflected  downward  on  the  two  dials  in  such  a 

manner  as  not  to  interfere  with  the  vision  of  the  engineman. 

The  dials  are  finished  either  silvered  or  black,  as  specified, 

and  are  regularly  graduated  to  300  lb.  or  400  lb.     These 

gages  are  made  only  in  the  3^-in.  dial  size,  being  contained 

in  dust-proof  brass,  or  iron  cases,  with  threaded  valve  brass 

rings  and  having   yi-in.  standard  pipe  thread  connections. 

If  desired,  gages  are  furnished  without  the  light  attachment. 


Double    Dial    Steam    Gage   with    Electric    Light    Shown    In    Phantor 


GENERAL  NEWS 


Group  insuranct',  life,  accident  and  health,  is  to  be  provided  for 
the  shopmen,  said  to  number  10,000,  on  the  Great  Northern  Rail- 
way by  the  Metropolitan  Life  Insurance  Company,  of  New  York 
City.  The  scheme  is  similar  to  group  insurance  arrangements  on 
other  roads,  but  it  is  said  that  the  shopmen's  brotherhood  deals 
directly  with  the  insurance  company,  the  railroad  company  not 
being  a  party  to  the  contract. 

Employees  of  the  Philadelphia  &  Reading  in  Philadelphia  have 
been  invited  by  the  management  to  attend  a  series  of  noon  meetings 
in  the  Young  Men's  Christian  Association  to  listen  to  short  ad- 
<iresses  on  railroad  work,  the  purpose  being  to  acquaint  the  em- 
ployees of  each  department  with  the  work  done  in  other  depart- 
ments. The  first  subject  dealt  with  was  company  welfare  work ; 
other  subjects  include  fuel ;  materials  and  supplies,  disburse- 
ment and  conservation ;  freight  traffic ;  movement  of  trains, 
the  personal  touch ;  w-hat  is  done  with  the  railroad's  dollar ;  what 
is  involved  in  a  locomotive ;  light  railway  operation  on  the  Western 
front  in  the  War ;  creating  travel. 


2,000  Cars  to  Be  Built  in  Chile 

The  Qiilean  government  has  decided  to  place  an  order  for 
2,000  steel  freight  cars  to  be  built  in  Chile,  according  to  Com- 
merce Reports. 


The   Southern's   Expenditures   for   Equipment 

New  cars  and  loctmiotives  costing  $17,000,000  have  been  ordered 
recently  by  the  Southern  Railway.  This  is  in  addition  to  equip- 
ment costing  $13,000,000  purchased  in  1922,  making  a  total  outlay 
of  $30,000,000  for  equipment  by  the  Southern  Railway  in  two  years. 


New  Officers  of  Pacific  Railway  Club 

The  Pacific  Railway  Club  of  San  Francisco,  Cal..  has  elected 
the  following  officers  to  serve  during  1923 :  President,  F.  S. 
Foote,  fTofessor  of  railroad  engineering.  University  of  California; 
vice-presidents,  J.  N.  Clark,  chief  fuel  supervisor.  Southern 
Pacific,  and  J.  M.  Yount,  master  mechanic.  Market  Street  Rail- 
way; treasurer,  R.  G.  Harmon,  chief  clerk.  Western  Pacific— 
Den%er  &  Rio  Grande  Western;  secretary,  W.  S.  Wollner, 
general  safety  agent.  Northwestern  Pacific ;  governors,  G.  W. 
Rear  (Southern  Pacific),  C.  E.  Norton  (Southern  Pacific), 
D.  Wood  (Southern  Pacific)  and  G.  H.  Harris  (San  Francisco- 
Oakland  Terminal). 


Questionnaire  on  Freight   Cars 

The  American  Railway  Association  has  recently  sent  out  Cir- 
cular No.  2350  requesting  from  the  railroads  information  regarding 
freight  cars  owned,  the  original  cost  and  the  cost  of  maintenance 
lor  the  year  1922.  The  first  part  of  the  circular  is  arranged  for 
a  report  of  the  average  number  of  cars  maintained  and  the  total 
cliarges  for  repairs,  retirements,  depreciation  and  taxes.  In  the 
second  part  of  the  circular  the  equipment  is  separated  according 
to  type  and  each  type  is  sub-divided  into  groups  according  to 
capacity.  Data  is  requested  under  each  of  these  divisions  covering 
the  number  of  cars  owned,  the  original  cost  of  cars,  the  number 
of  cars  destroyed  and  acquired,  the  average  age  of  cars  and  the 
total  number  of  car-years   represented   in  each  group. 


The  Pennsylvania's   Equipment   Orders 

New  equipment  ordered  by  the  Pennsylvania  to  be  placed 
in  service  this  year — some  of  it  already  being  delivered — involves 
an  expenditure  of  more  than  $57,000,000.  In  order  to  handle  its 
share  of  the  country's  growing  business — normally  about  11  per 
cent  of  the  freight  and  17  per  cent  of  the  passenger  traffic  of  the 
nation  the  company  is  making  large  additions  to  its  present  car 
and  locomotive  capacity. 


Since  the  lirst  of  this  year,  iIk-  I'ennsylvania  has  ordered  500 
new  steam  locomotives,  for  delivery  this  year  in  time  to  be  of 
service  when  business  ordinarily  reaches  its  maximum  activity  in 
the  fall.  In  .-iddition  to  those  loconmtives,  deliveries  have  been  com- 
pleted on  the  100  heavy  freight  I<Komotives  ordered  last  August. 
Final  deliveries  are  now  being  made  on  250  passenger  cars  ordered 
last  year  and  15  passenger  locomotives  being  built  at  the  c<:)mpany's 
Altoona  Works.  Three  new  and  improved  electrical  locomotives 
and  100  caboose  cars  are  also  under  construction. 

Last  fall  an  order  for  twenty  new  all-steel  dining  cars  was  com- 
pleted at  Altoona  Works.  About  the  same  time  work  was  started 
on  an  important  addition  to  the  company's  coal  carrying  capacity  by 
changing  50- ton  trucks  to  70-ton  trucks  under  about  10,000  coal 
cars.  This  change  increases  the  capacity  of  these  cars  by  ap- 
proximately 31  per  cent. 


Biggest  Testing  Machine  in  the  World 

A  crushing  force  equal  to  the  weight  of  fifty  loaded  coal  cars 
of  a  hundred  tons  each  can  be  exerted  by  the  largest  testing  ma- 
chine in  the  world,  which  is  now  being  installed  at  the  Bureau  of 
Standards.  This  machine  has  been  in  use  for  several  years  at  the 
branch  laboratory  in  Pittsburgh  and  has  recently  been  moved  to 
the  main  laboratory  in  Chew  (Thase,  a  suburb  of  Washington 
D.  C. 

This  machine  has  two  massive  heads,  one  set  in  a  concrete  foun- 
dation beneath  the  laboratory  floor,  the  other  supported  on  four 
steel  screws,  each  over  a  foot  in  diameter,  and  two  stories  high. 
The  upper  head  may  be  set  at  any  height  by  turning  the  nuts  on 
the  screws  by  means  of  an  electric  motor. 

The  specimen  to  be  tested  is  placed  in  the  machine  by  an  electric 
crane  capable  of  lifting  twenty  tons.  The  upper  head  is  brought 
down  until  it  rests  on  the  specimen  and  the  load  applied  by  a  huge 
hydraulic  jack  built  into  the  lower  head.  The  piston  of  this  jack. 
on  which  the  specimen  rests,  is  lifted  by  oil  forced  into  the 
cylinder  under  a  pressure  of  5.000  lb.  per  sq.  in.  by  a  motor-driven 
pump. 

This  testing  machine  will  be  used  mainly  for  investigating  the 
strength  of  long  columns  such  as  are  u.sed  in  bridges  and  buildings. 


Continuous  Brakes  in  France 

The  Conseil  Superieur  des  Chemins  de  Fer  has  at  length  decitled 
the  much-vexed  question  of  what  type  of  continuous  brake  is  to 
be  favored  for  freight  trains.  The  technical  commission,  appointed 
a  year  ago,  reported  in  favor  of  the  Wcstinghouse,  but  the  three 
experts  charged  later  by  the  Minister  of  Public  Works  with  the 
task  of  further  examining  the  merits  of  the  three  rival  systems, 
Westinghouse,  Clayton-Hardy  and  Lipkowski,  came  to  the  con- 
clusion that  more  trials  should  be  made,  especially  with  a  view 
to  considering  the  advantages  of  the  Clayton-Hardy.  The  council 
then  handed  over  the  question  to  another  commission,  whose 
report  came  up  before  it  a  short  time  ago. 

The  council  unanimously  adopted  its  conclusions,  but  as  to  what 
these  conclusions  are  there  is  no  official  statement.  It  would  be 
safe  to  guess,  however,  that  they  favor  the  Wcstin.ghouse  brake, 
and  that  the  French  Government  will  accordingly  recommend  its 
adoption  by  the  Powers  signatory  to  the  Berne  Convention. 
Whether  it  will  be  adopted  as  the  unique  international  brake,  how- 
e^'er,  is  another  matter.  The  extensive  application  of  the  Kunze- 
Knorr  system  in  Germany  and  elsewhere,  despite  the  treaty  of 
Versailles,  does  not  bar  the  way  to  use  of  the  Westinghouse  in 
other  countries,  since  both  are  air-brakes  and  can  l)e  employed 
indifferently  without  inconvenience  tn  international  frei.ght  traffic. 
Incidentally,  it  is  learned  that  the  German  Government's  offer  to 
install  the  Kunze-Knorr  brake  on  the  French  railways  as  part  of 
the  reparations'  payment  has  been  refused.  The  Supreme  Railway 
Council,  in  endorsing  the  conclusions  of  its  commission,  stipulated 
that  all  apparatus  for  the  French  railways  should  be  manufactured 
in  France. 
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The   Railway  Motor   Finance   Corporation 

The  Railway  Motor  Finance  Corporation  has  been  organized 
under  the  laws  of  Illinois,  for  the  purpose  of  assisting  member 
lines  of  the  American  Short  Line  Railroad  Association,  and  others, 
in  the  purchase  and  operation  of  railway  passenger  and  express 
motor  cars.  Plans  have  been  formulated  whereby  prospective  pur- 
chasers of  motor  cars  may  finance  their  needs  on  a  lease  purchase 
basis,  paying  approximately  25  per  cent  cash  and  the  balance  over 
a  maximum  period  of  four  years. 

The  corporation  was  organized  followin.g  the  receipt  of  answers 
to  questionnaires  sent  to  the  entire  member.^hip  of  the  Short  Line 
Association.  Since  the  total  outlay  for  motor  cars  by  any  one 
road  is  insufficient  to  justify  a  separate  car  trust,  it  was  necessary 
to  organize  a  corporation  through  which  the  motor  car  require- 
ments of  a  large  number  of  lines  could  be  combined.  The  cor- 
poration held  its  first  meeting  in  Washington  on  jMarch  3,  at  which 
J.  W.  Cain,  manager  of  purchases,  was  elected  president;  L.  S. 
Cass,  president  of  the  Waterloo,  Cedar  Falls  &  Northern  and  A.  C. 
Moore,  vice-president  of  the  Chicago  Railway  Equipment  Company, 
were  elected  vice-presidents  and  A.  M.  Fornwald  was  elected  secre- 
tary and  treasurer.  In  addition,  Bird  AI.  Robinson,  president  of 
tlie  American  Short  Line  Railroad  Association ;  Ben  B.  Cain,  vice- 
president  and  general  counsel,  T.  F.  Whittelsey,  secretarj'  and 
treasurer,  and  F.  J.  Lisman  were  elected  directors.  The  principal 
office  of  the  corporation  will  be  at  616  Railway  Exchange, 
Chicago,  111. 


N.   Y.   C.   Ordered  to   Pay   Hourly   Instead  of   Piece 
Rates   Retroactive   to    1921 

Shop  employees  of  the  New  York  Central  who  have  been  on 
piece  work  sche<lules  since  November,  1921,  must  be  paid  on  an 
hourly  basis  under  the  terms  of  a  decision  handed  down  by  the 
Railroad  Lalior  Board  on  March  22.  The  board's  ruling  also 
provided  that  the  employees  afTected  should  be  compensated  for  the 
period  of  time  that  they  were  paid  on  piece  work  schedules  at  a 
wage  rate  "the  average  of  which  shall  not  be  less  than  the  hourly 
rates  established  by  the  decision  of  the  board  relating  to  such 
employment." 

This  ruling  upholds  the  contention  of  representatives  of  the 
shopmen  involved,  who  contended  that  the  piece  work  schedule 
was  introduced  without  proper  negotiation  and  that  the  Trans- 
portation Act  had  consequently  been  violated.  The  Board  held 
that  the  piece  work  schedules  were  not  in  conformity  with  the 
Transportation  Act  "because  the  employees  were  deprived  of  the 
right  to  negotiate  such  an  agreement  through  their  duly  authorized 
representatives." 


Economical  Gasoline  Rail  Car  on  Middletown  &  Union 

The  Middletown  &  Union,  a  road  15  miles  long,  serving  a  farm- 
ing district  with  four  small  villages,  has  obtained  excellent  operat- 
ing results  from  a  gasoline  motor  passenger  car.  This  car,  fur- 
nished by  J.  Blaine  Worcester,  Middletown,  N.  Y.,  was  built  around 
a  Gramm-Bernstein  3-ton  truck  chassis,  with  a  special  frame.  The 
light  weight  is  8,700  lb.,  which  is  equivalent  to  281  lb.  for  each  of 
the  31  passengers  for  which  seats  are  provided. 

The  power  is  furnished  by  a  'Hinkley  engine,  with  four  A%  in. 
by  S'A  in.  cylinders.  It  is  governor-controlled  at  a  speed  between 
1,250  and  1,300  r.  p.  m.,  which  corresponds  to  a  piston  speed  of 
1,200  ft.  per  min.  The  maximum  speed  of  the  car  in  full  gear  is 
29  m.  p.  h. 

The  front  truck  is  of  the  four-wheel  type,  while  the  drive  is  on 
the  two-wheel  trailing  axle.  The  steering  wheel  has  been  con- 
verted into  a  brake-wheel  controlling  the  brakes  on  the  front  truck, 
while  a  service  font-brake  and  an  emergency  lever-brake  act  on 
the  rear  wheels  and  wheel  drum,  respectively.  There  is  also  an 
electric  brake,  which  employs  a  small  motor,  driven  by  current  from 
a  storage  battery  to  rotate  a  screw  and  thus  apply  the  brakes. 

In  November,  1922,  the  car  made  107  round  trips  of  30  miles 
each,  during  which  time  the  gasoline  consumption  was  251  gallons, 
or  almost  13  miles  to  a  gallon.  The  passengers  carried  during  the 
month  totaled  2,179.  In  December,  when  there  was  considerable 
snow  and  sicct.  the  gasoline  consumption  was  at  the  rate  of  a  gal- 
lon for  each  10  miles  run.  The  consumption  of  engine  oil  is  from 
three  to  four  gallons  a  month. 


MEETINGS   AND   CONVENTIONS 

Traveling  Engineers  to  Discuss  Train  Control 

.'Vutomatic  train  control  will  be  one  of  the  topics  discussed  at 
tlie  next  annual  meeting  of  the  Traveling  Engineers'  Association. 
The  committee  on  this  topic  has  recently  issued  a  questionnaire 
requesting  information  regarding  the  devices  in  service,  number  of 
engines  equipped,  length  of  time  device  has  been  in  service,  the 
cost  of  installation  and  maintenance,  and  objectionable  and  desir- 
able features  as  developed  in  service. 


American   Welding   Society 

At  the  annual  meeting  to  be  held  at  the  Engineering  Societies' 
building.  New  York,  April  24-27,  1923,  the  following  subjects  will 
be  considered:  Training  of  operators;  Resistance  welding;  Elec- 
tric arc  welding;  Welding  of  storage  tanks;  Developments  in 
welding  field ;  Specifications  for  steel  to  be  welded,  and  Gas 
welding.  

American  Foundrymen's  Association 

At  the  annual  convention  to  be  held  at  Cleveland  Auditorium, 
Cleveland,  Ohio,  April  30-May  3,  1923.  the  following  subjects 
will  be  discussed :  Industrial  education  and  training  of  apprentices; 
Pattern  practice ;  Phosphorus  and  sulphur  in  steel ;  Molding  sand 
research ;  Steel  castings ;  Grey  iron  castings ;  Heat  treatment  of 
ferrous  castings ;  Corrosion  of  metals ;  Malleable  castings ;  Non- 
ferrous  castings;  Refiactories ;  Coal  and  coke;  and  Metallography. 
In  addition,  there  will  be  joint  reports  of  the  American  Foundry- 
men's  Association  and  the  American  Society  for  Testing  Materials 
on  the  following  subjects:  Car  wheels.  Cast  iron  pipe,  Soil  pipe 
and  General  ca>tinas. 


Central  Railway  Club 

L'ntil  recently  the  Central  Railway  Club  has  held  bi-monthly 
meetings.  Three  months  ago  it  decided  to  hold  monthly  meet- 
ings during  the  season,  every  other  meeting,  however,  being  in 
the  nature  of  a  topical  discussion  or  open  forum,  without  a  formal 
paper.  At  the  meeting  on  Thursday  evening,  April  12,  1923,  at 
the  Hotel  Iroquois,  Buffalo,  at  eight  o'clock,  the  following  topics 
w'ill  be  discussed : 

1.  Errors  in  billing. 

2.  Preparation  of  cars  for  flour  and  grain  loading. 

3.  Is  it  preferable  to  provide  an  outside  inspection  pit  where 
locomotives  can  be  inspected  and  minor  repairs  such  as  tightening, 
etc.,  be  done  previous  to  placing  locomotives  in  engine  house? 


Master  Boiler  Makers'  Association 

.At  the  fourteenth  annual  convention  to  be  held  at  Hotel  Tuller, 
Detroit,  Mich.,  May  22-25,  1923,  committee  reports  will  be  pre- 
sented on  tlie  following  subjects  :  .\rc  Combustion  chamber  boilers 
as  easy  to  maintain  as  straight  standard  firebox,  Henry  J.  Raps; 
Finished  material  (boiler  plates)  should  be  sound  and  free  from 
cracks,  surface  flaws  and  laminations,  and  no  hanmier  dressing, 
patching,  burning  or  electric  welding  allowed,  Charles  P.  Patrick; 
Best  methods  of  detecting  defective  boiler  sheets,  John  J.  Keogh; 
Hammer  testing  of  staybohs,  J.  A.  Holder ;  Standard  method  of 
applying  flues,  Albert  F.  Stiglmeier;  Is  the  use  of  automatic 
stokers  injurious  to  firebox  sheets,  H.  .\.  Bell;  Care  of  water 
tube  stationary  boilers.  J.  J.  Davey;  Steam  leaks  and  bad  effects  on 
boiler  plate,  D.  A.  Lucas ;  Life  of  the  superheater  tubes  and  safe- 
ends,  T.  P.  Malley;  Experience  with  electric  weld  heater,  John  W. 
Holt. '  

Railroad  Session  at  Spring  Meeting  of  A.  S.  M.  E. 

During  the  Spring  Meeting  of  tlie  American  Society  of  Mech- 
anical Engineers,  which  this  year  is  being  held  at  Montreal, 
Quebec,  the  Railroad  Session  will  be  held  on  Tuesday  morning, 
May  29,  1923. 

Papers  of  more  than  ordinary  interest  at  the  present  time  are 
being  prepared  and  will  be  presented.  One  paper  entitled,  "Con- 
struction of  Steel  Frame  Box  Cars  by  the  Jig  Method,"  is  to  be 
presented  by  H.  R.  Naylor,  assistant  works  manager,  Canadian 
Pacific,  Angus  shops,  Montreal,  Quebec.  The  paper  will  be  de- 
scriptive of  the  modern  methods  employed  at  this  shop  and  fully 
detail  the  jig  method  of  car  construction  which  marks  a  definite 
step  forward  in  the  building  of  railway  cars.     The  author  has  done 
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a  great  deal  in  the  development  of  this  method  and  is  fully  quali- 
fied to  present  the  topic. 

The  paper  on  Railroad  Motor  Cars  by  C.  E.  Brooks,  chief  of 
motive  power  of  the  Canadian  National  Railways,  Toronto,  Ont., 
promises  to  be  of  more  than  ordinary  interest.  The  Canadian 
National  Railways  have  tested  out  a  large  number  of  cars  of  this 
character  and  experiences  with,  and  qualifications  of,  various  de- 
signs mil  be  given. 


SUPPLY  TRADE  NOTES 


Fuel  Association  Organizing  Local  Chapters 

Periodical  meetings  in  the  principal  railroad  centers  to  stim- 
ulate interest  in  fuel  matters  is  one  of  the  activities  recently  under- 
taken by  the  International  Railway  Fuel  Association.  In  Decem- 
ber, 1922,  President  J.  N.  Clark,  acting  upon  authority  of  the  Exec- 
titive  Committee,  requested  members  in  some  of  the  larger  railroad 
centers  to  organize  district  chapters.  This  work  is  now  being  car- 
ried forward  and  the  District  of  Columbia  Chapter,  which  was 
organized  on  January  10,  1923,  has  already  held  two  meetings. 
The  subjects  discussed  by  this  chapter  included:  Forms  of  Fuel 
Contracts;  Practicability  of  Fuel  Purchase  on  Specification  Basis; 
Methods  of  Fuel  distribution  by  Direct  Consignment  from  Mines 
to  Coaling  Station  and  Otherwise,  and  Supervision  of  Locomotive 
Operation.  The  Chicago  District  Qiapter  held  a  meeting  on 
March  12  at  which  W.  E.  Dunham,  assistant  superintendent  mo- 
tive power  and  machinery  of  the  Chicago  &  North  Western,  pre- 
sented a  paper  on  Cold  Weather  Practices  as  Related  to  Fuel 
Conservation.  Each  section  will  be  allowed  to  work  out  its  own 
program  for  the  discussion  of  problems  of  local  and  general  in- 
terest. It  is  thought  that  by  holding  informal  meetings  each 
thirty  or  sixty  days,  the  members  will  be  able  to  carry  out  the 
objects  of  the  organization  to  better  advantage  and  promote  the 
best  methods  for  fuel  economy  in  their  own  territory. 


The    following   list   stTCS   names   nf   secretaries,    dates    of   «e.rf    or  regular 
meetings  arid  places  of  meeting  of  mechanical  associations  and  railroad  clttbs: 

Air-Brake  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City.    1923  annual  convention;  Denver,  May  1  to  4  inclusive. 

American  Railroad  Master  Tinners',  Cotpersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  302  North  Hamilton  Ave.,  Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne. 431  South  Dearborn  St.,  Chicago.  Annual  meeting,  Chicago, 
l)€girning  .Tune  20,    1923. 

Division    V — Equipment   Painting    Division. — V.    R.    Hawthorne, 
Chic:tgo. 

Division  VI — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey 
St.,  New  York.  Next  meetinc,  Chicago,  May  22.  1923.  Annual  meet- 
ing. Hotel  Sherman,  Chicago,  M.iy  15,   16  and  17.   1923. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Road.  Chicago. 

American  Society  of  Mechanical  Engineers. — Calvin  W,  Rice,  29  W. 
Thirty-ninth  St..  New  York.  Railroad  Division,  A.  F.  Stuebing,  2201 
Woolworth  Building,  New  York. 

American  .Society  for  Tf^ting  Materiai.s. — C.  L.  Warwick,  University  of 
Pennsylvania.  Philadelphia.  Pa.  Annual  meeting.  Cbalfonte-Haddon 
Hall  Hirtel,  Atlantic  City,  N.  J.,  beginning  Tune  25,  1923. 

American  Society  for  Steel  Treating. — \V.  H.  Eiseman,  4600  Prospect 
Ave.,  Cleveland.  Ohio. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  \V.,  Room  411.  C.  Si  N.  W.  Station,  Chicago,  III. 

Canadian  Railv.'ay  Club. — W.  A.  Booth,  53  Rushbrook  .St.,  Montreal,  Oue. 
Next  meeting  April  10.  Paper  on  The  Lep.nl  Department  of  the  Rail- 
way and  Its  Functions  will  be  presented  by  E.  B.  Flintoft,  assistant 
general  solicitor,  Canadian  F.acific.  Montreal,  Canada. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline.  626  N.  Pine  Ave., 
'    Chicago,    111.      Meeting   second    Monday    in    month,   except   June,   July 
and  August.  Creat  Northern  Hotel,  Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building.  St.  Louis.  Mo. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  .Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati,  Ohio 

Intern.atiokal  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michi,gan   Central,  2347  Clark  Ave.,   Detroit,  Mich. 

International  Railway  Fuel  Association. — T.  O  Crawford,  702  East 
Fifty-first  St.,  Chicago,  111.  Next  meeting.  May  21-24,  1923,  Cleve- 
land, Ohio. 

International  Railway  Ceneral  Foremen's  Association. — William  Hall. 
1061  W.  Wabash  Ave.,  Winona,  Minn.  Annual  convention.  Hotel 
Sherman,  Chicago,  September  4-7.  1923. 

Master  Boilermakers'  Assoclation. — Harrj'  I^-  Vought,  26  Cortlandt  St.. 
New  York.  N.  Y.  Annual  convention.  Hotel  Fuller,  Detroit,  Mich., 
May  22  to  25  inclusive,  1923. 

Nev  England  Railroad  Clue. — W.  E.  Cade.  Jr..  6S3  Atlantic  Ave..  Boston. 
Mass.  Next  meeting  April  10.  Annual  entertainment,  Copley-Plaza 
Hotel. 

New  York  Railway  Club.— H.  D.  Vought.  26  Cortlandt  St..  New  York. 

Niagara  Frontier  Car  Men's  -Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,   Buffalo,   N.   Y. 

Pacific  Railway  Club. — W.  S.  Wollner.  64  Pine  St.,   San  Francisco,  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh.  Pa. 

St.  Louis  Railway  Club.— B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 

Traveling  Engineers'  Association — W.  O.  Thompson,  1177  East  Ninety- 
eighth    St..    Clevelf.nd.    Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall,  605  North  Michigan  Ave., 
Cliicago. 


Joseph  T.  Ryerson  &;  Son,  Cliicago,  have  taken  over  the  Cincirt- 
nati  Iron  and  Steel  Company,  Cincinnati,  Ohio. 

C.  R.  Lewis,  general  manager  of  sales  of  the  Standard  Forg- 
ings  Company,  Chicago,  has  been  appointed  vice-president. 

B.  L.  Worden,  has  been  elected  director  and  vice-president  of 
the    Cutler-Hammer    Manufacturing    Company,    Milwaukee,    Wis. 

A.  C.  Goodale  has  been  appointed  branch  manager  of  the  Cutler- 
Hammer  Manufacturing  Company,  with  headquarters  at  Detroit, 
Mich. 

R.  E.  Janney,  consulting  engineer  of  the  coupler  department  of 
the  American  Steel  Foundries,  Chicago,  died  on  March  2  in 
Chicago. 

W.  C.  Irwin  has  been  appointed  southwestern  sales  manager  for 
the  Union  Railway  Equipment  Company,  with  headquarters  at 
St.   Louis,    Mo. 


Columbus  K.  Lassiter, 
chine  Tool  Corporation 
foitnerly     vice-president 


Columbus    K.   Lassiter 


president  of  the  Consolidated  Ma- 
of  America,  New  York  City,  and 
1  charge  of  manufacturing  of  the 
American  Locomotive 
Company,  died  from  a 
sudden  heart  attack  while 
driving  his  automobile  in 
New  York  City  on  March 
3.  He  had  served  also 
the  Bausch  Machine  Tool 
Company,  Springfield, 
Mass.,  as  a  controller, 
and  was  a  director  of 
many  other  corpora- 
tions. Mr.  Lassiter  was 
born  in  Suffolk.  Va.,  and 
was  57  years  of  age  at 
the  time  of  his  death.  He 
served  with  the  American 
Locomotive  Company  for 
29  years  at  Richmond, 
Schenectady  and  New 
York.  His  first  position 
with  this  company  was 
that  of  timekeeper  at 
Richmond  and  he  was 
promoted  until  he  became  general  mechanical  superintendent. 
About  nine  years  ago  he  was  elected  vice-president  in  charge  of  all 
inanufacturing,  from  which  position  he  resigned  on  July  1,  ^922, 
to  become  president  of  the  Consolidated  Machine  Tool  Corporation 
of  America  which  he  was  instrumental  in  organizing.  He  served 
as  president  of  the  Consolidated  Machine  Tool  Corporation  up  to 
the  time  of  his  death.  Mr.  Lassiter  was  the  patentee  of  a  number 
of  machine  tool  and  railroad  appliances,  chief  of  which- was  stay- 
bolt  machinery  now  in  general  use  in  most  of  the  railroad  shops  in 
this  country. 

EdAvin  Henry  Bemiers,  an  inventor  of  railway  appliances  and 
formerly  a  manufacturer  of  lubricating  oils,  died  on  March  9  at 
Elizabeth,  N.  J. 

The  Reliance  Manufacturing  Company,  Massillon,  Ohio,  has 
opened  a  district  sales  othce  in  the  Fullerton  building,  St.  Louis, 
Mo.,  in  charge  of  A.  C.  Rule. 

A.  S.  Littlefield.  western  sales  agent  of  the  Loraine  Steel  Com- 
pany, with  headquarters  at  Chicago,  died  on  March  4  from  heart 
trouble  at  his  home  in  Chicago. 

The  Walter  A.  Zelnicker  Supply  Company,  St.  Louis,  Mo.,  has 
removed  from  325  Locust  street  to  new  offices  in  the  Chamber  of 
Commerce  building,  511  Locust  street. 

C.  A.  Dunn,  formerly  sales  representative  of  The  Prime  Manu- 
facturing Company,  has  been  appointed  manager  of  sales  of  The 
Weldless  Tube  Company,  Wooster,  Ohio. 

C.  S.  Sale,  since  1918  assistant  to  the  president  of  the  Railway 
Car  Manufacturers'  Association,  New  York  City,  has  resigned  to 


256 


RAILWAY     MJXHAXICAL     EXGIXEER 


Vol   97.  No.  4 


accept  an  appointment  witli  the  .Anierioan  Car  &  Foundry  Com- 
pany, 165  Broadway,  New  York  City. 

The  Production  Engineering  Corporation,  Canastota,  N.  V..  lias 
been  incorporated  to  take  over  the  business  of  the  Marvin  &  Casler 
Company,  Caiiastota.  This  corporation  will  continue  to  manufac- 
ture and  sell  the  Casler  tools  for  inachine  shops. 

Tlie  Union  AslK'Stos  &  Rubber  Compan)  ha.^  moved  its  factory 
to  351  East  Ohio  street,  Chicago.  The  general  office  of  the  com- 
pany will  be  located  at  the  factory  and  the  present  offices  at  231 
South  Wells  street  will  he  retaine<l  as  the  sales  offices  of  the 
organization. 

Lawrence  F.  Whitney  has  joined  the  New  England  sales  organ- 
ization of  the  Reading  Iron  Company,  Reading,  Pa.  Mr.  Whitney 
will  assist  the  district  .sales  manager  for  New  England.  He  will  be 
located  in  the  company's  district  ofiice  at  161  Devonshire  street. 
Boston,  Mass. 

H.  J.  Titus,  until  recently  with  the  .American  Locomotive  Com- 
pany, at  Patcrsou,  N.  J.,  and  George  H.  Zouck,  until  recently 
mechanical  engineer  with  W.  H.  Marshall,  have  joined  the  Frank- 
lin Railway  Supply  Company.  Inc.  New  York,  as  assistant  en- 
gineers in   its  engineering  department 

A.  A.  Taylor,  manager  of  the  railroad  division  of  F"airbanks. 
Morse  &  Co.,  with  headquarters  at  Chicago,  has  resigned  to  become 
vice-president  and  general  manager  of  the  Locomotive  I-'irebox 
Company,  manufacturer 
of  Nidiolson  thermic 
syphon,  with  the  same 
headquarters.  Mr.  Tay- 
lor was  born  at  Yates 
City,  111.,  on  December  3. 
1869,  and  entered  railway 
service  in  the  office  of  the 
vice-president  of  the  Chi- 
cago, Burlinglon  & 
Quincv  at  Chicago,  in 
1887.  "  In  1889,  he  en- 
tered the  employ  of 
Westinghouse,  Church. 
Kerr  &  Company,  Chi- 
cago, in  the  stoker  de- 
partment, where  he  re- 
mained until  1891,  when 
he  entered  the  sales  de- 
partment of  the  Morden 
Frog  &  Crossing  Com- 
pany, Chicago.  From 
1896    to    1899,    he    was 

employed  by  the  Cable  Piano  Company.  Chicago,  and  on 
Febniary  1.  1899,  he  entered  the  employ  of  Fairbanks,  Morse 
&  Co.,  Qiicago,  as  a  salesman  in  the  railroad  department  in  the 
territory  east  of  the  Mississippi  river  and  south  of  the  Ohio  river. 
In  1506,  he  was  promoted  to  manager  of  that  part  of  the  railroad 
department  operating  from  Chicago,  with  headquarters  at  Chicago. 
In  September.  1915,  he  was  promoted  to  manager  of  tlie  railroad 
division  including  the  construction  department,  in  charge  of  all 
railroad  business  in  the  L'nited  States  and  foreign  countries,  which 
position  he  held  up  to  the  time  of  his  resignation.  Mr.  Taylor  has 
been  active  in  railway  supply  association  work,  having  served  as  a 
dire>ctor  of  the  National  Railway  Appliance^  .Association  for  the 
last  tliree  years. 

Edwin  L.  King  has  been  appointed  district  sales  manager  for 
the  Reading  Steel  Casting  Company,  Inc..  Reading.  Pa.;  Pratt  & 
Cady  Company,  division  Reading  Valve  and  Fittings  Company, 
division.  Bridgeport.  Conn.,  with  headquarters  at  208  South  La 
Salle  street,  Chicago,  III.  to  succeed  M.  L.  Chase,  resigned. 

L.  R.  Phillips  has  been  appointed  district  sales  manager  of  the 
Detroit  Seamless  Steel  Tubes  Company,  Detroit,  Mich.,  and  has 
established  an  office  in  Chicago.  For  the  past  20  years  Mr.  Phillips 
has  been  associated  with  the  National  Tul:)e  Company,  17  of  which 
were  with  the  Chicago  office,  and  the  latter  three  with  its  St.  Louis 
office. 

The  Hydraulic  Press  Manufacturing  Company.  Mount  Gilead. 
Ohio,  manufacturers  of  high-pressure  hydraulic  presses,  pumps, 
valves,  accumulators  and  intensifiers,  has  incr-eased  its  capitaliza- 
tion from  $2f)0,000  to  $1,200,000.  The  company's  plant  will  be 
extended  soon  by  the  addition  of  a  new  ofiice  building,  an  extension 
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to  the  erecting  shop,  wood  and  pattern  department,  and  the  addi- 
tion of  new  machines  in  the  machine  shop  and  pattern  department. 

The  Tennessee  Coal.  Iron  &  Railroad  Company  has  leased  the 
plant  of  the  Clearfield  Steel  Company.  Birmingham,  Ala.,  hereto- 
fore occupied  by  the  Chickasaw  Shipbuilding  &  Car  Company,  and 
will  use  it  for  the  manufacture  e^f  railroad  cars.  It  will  be  known 
as  the  Clearfield  Car  Works  of  the  Tennessee  Coal.  Iron  &  Rail- 
road Company. 

W.  E.   Brumble,  manager  of  the   Southeastern  territory   of  the 
Nathan  Manufacturing  Company.  New  York,  died  at  his  home  in 
Baltimore.  Md..  on  March  2.     Mr.  Brumble  was  born  at  Renovo. 
Pa.,     on    April    8.     1871. 
He    began   railway    work 
as    a    messenger    for    the 
Northern     Centra!     in 
.\Larch.     1885.     and     sub- 
sequently     served      con- 
secutively  as    yard    clerk 
and     fireman.      In     May. 
1894.  he  was  appointed  an 
engineman    on    the    Nor- 
folk   &    Western    and    in 
October.  1901.  he  entered 
the   services   of  the   Sea- 
board  Air   Line   as   road 
foreman  of  engines.     He 
was     later     promoted     to 
trainmaster    of    the    first 
division    with    headquar- 
ters   at     Richmond.    Va. 
From  October,  1903.  until 
October,     1916,     he     was 
with    the    Galena    Signal 
Oil     Company    at     Rich- 
mond, as   mechanical  expert,   leaving    that   company   to  enter    the 
SL-rvices  of  the  Nathan  Manufacturing  Company  as  manager  of  its 
Southeastern   territory,    the   position    he   held    at    the   time   of   his 
lieath. 

Edward  F.  Chaffee,  manager  of  the  railroad  department  of  the 
O.  M.  Edwards  Company,  Inc.,  Syracuse.  N.  Y..  has  been  elected 
a  vice-president  of  that  company.  Mr.  Chaffee  has  been  identified 
with  railroad  and  allied 
industries  since  his  boy- 
hood. Eighteen  years  ago 
he  went  with  the  Ed- 
wards Company  from  the 
New  York  Central,  where 
he  had  charge  of  the  pas- 
senger car  shops  at  W'est 
Albany.  His  first  work 
for  the  Edwards  Com- 
pany was  in  the  capacity 
of  eastern  sales  represen- 
tative. Six  years  later  he 
was  promoted  to  manager 
of  the  company's  railroad 
department. 

The  Sykes  Company, 
with  headquarters  at  Ke- 
nosha. Wis.,  has  been  or- 
ganized for  the  manufac- 
ture and  sale  of  gasoline 
driven    rail    equipment. 

The  personnel  of  the  new  organization  includes:  C.  E.  Sykes^ 
-Ardmore.  Okla..  president;  C.  S.  Lynch.  .Ardmore,  Okla..  secre- 
tary and  treasurer ;  A.  M.  Russell,  Kenosha.  Wis.,  vice-president, 
formerly  president  and  orgajiizer  of  the  Russell  Company.  Keno- 
sha, Wis. ;  J.  .A.  Hennan.  .Ardmore.  Okla. :  M.  T.  Winther,  Keno- 
sha, W'is.,  president  of  Winther  Motors.  Inc.,  and  formerly  vice- 
president  of  the  Russell  Company ;  Ray  Koehler,  formerly  chief 
engineer  of  the  Winther  Motors,  Inc.;  J.  F.  Sattley,  formerly  gen- 
eral manager  of  the  central  region  of  the  Russell  Company,  and 
C.  A.  Sattley,  formerly  general  manager  of  the  eastern  region  of 
the  Russell  Company. 

H.  F.  Mattern  has  been  appointed  sales  manager  of  the  Reading 
Iron  Company,  Reading,  Pa.,  to  succeed  E.  F.  Mishler.  whose 
death   occurred  on   December   11.    1^22.     Mr.   Mattern    joined   the- 
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Reading  Iron  Company  in  1911  as  a  salesman,  and  was  given  the 
New  England  and  southern  territories  to  cover.  In  1919  he  was 
appointed  assistant  sales  manager. 

The  Gibb  Instrument  Company,  Bay  City,  Mich.,  has  taken  over, 
under  exclusive  license,  the  manufacture  and  sale  of  the  automatic 
and  semi-automatic  electric  arc  welding  machines  developed  and 
heretofore  manufactured  by  the  Fred  Pabst  Company,  of  Milwau- 
kee, Wis.,  under  various  letters  patent,  and  have  contracted  to  act 
as  selling  agent  for  the  Pabst  line  of  patented  covered  electrodes. 

Walter  C.  Doering  has  resigned  as  vice-president  of  the  South- 
ern Wheel  Company,  St.  Louis,  Mo.,  to  engage  in  the  railway 
supply  business  in  St.  Louis.  Among  the  concerns  that  Mr.  Doer- 
ing will  represent  arc  the  .Xmerican  Brake  Shoe  &  Foundry  Com- 
pany, New  York;  tlie  Bradford  Draft  Gear  Company  and  the 
Republic  Railway  Eiinipnicnt  Company,  Chicago.  His  offices 
will  be  located  in  the  Railway  Exchange  building,  .St. 
Louis,  Mo. 

R.  W.  Williams  has  been  apix>inted  southwestern  district 
manager  for  both  the  Westinghouse  Air  l'.rakc  Company  and  the 
Westinghouse  Traction  Brake  Company,  with  headquarters  at  St. 
Louis,  Mo.,  and  has  also 
been  elected  a  vice-presi- 
dent of  the  American 
Brake  Company.  Mr. 
Williams  has  been  con- 
nected with  the  Westing- 
house Air  Brake  Com-  *S»  'VlClf  ( 
pany  since  April  1,  1902,  |<f, 
when  he  went  to  Wilmer-  Sj  "iV 
ding  as  secretary  to  John  ^Kt.  -i 
F.  Miller,  now  vice- 
chairman  of  the  board  of 
directors.  Mr.  Williams 
was  born  in  Renovo,  Pa., 
in  1878.  He  attended 
public  scliool  in  Williams- 
port,  Pa.,  and  graduated 
from  high  school  with  the 
class  of  1897.  He  imme- 
diately entered  the  employ 
of  the  Pennsylvania  Rail- 
road, serving  in  the 
freight  and  maintenance 

of  way  departments  at  Willianisport  until  he  went  to  the 
Air  Brake  Company.  After  serving  in  the  general  offices  at 
Wilmerding  for  seven  years,  he  was  transferred  to  the  south- 
eastern district  office  in  Pittsburgh.  In  1910  he  went  to 
the  Cincinnati  office,  and  two  years  later  was  appointed  representa- 
tive and  assigned  to  the  Atlanta  office.  He  returned  to  the  Pitts- 
burgh office  in  September,  1920. 

Owing  to  the  Cleveland  Discount  Company  having  gone  into 
receivership,  the  Sharon  Pressed  Steel  Company,  which  was  being 
financed  by  them,  went  into  voluntary  receivership  on  February  26, 
ill  the  United  States  District  Court,  Pittsburgli.  The  court  has 
authorized  the  operation  of  the  plant  under  W.  L.  David  and  Don- 
ald Thompson,  receivers,  who  have  appointed  A.  E'.  Swan,  former 
vice-president  and  general  manager  of  the  Sharon  Pressed  Steel 
Company,  their  agent  and  attorney. 

The  Central  Steel  Company  of  Massillon,  Ohio,  manufacturers 
of  alloy  steel  products  for  the  automotive  industry  has  decided 
to  enlarge  its  field  of  activities,  by  the  addition  of  special  alloy 
steels  for  railroad  service,  such  as  axles,  springs  and  reciprocating 
parts  of  locomotives.  This  department  will  be  under  the  direction 
of  Irving  H.  Jones,  director  of  railroad  development  with  office  in 
the  Peoples  Gas  Building,  Chicago.  Mr.  Jones  was  formerly  sales 
engineer  with  Joseph  T.  Ryerson  &  Son. 

Broderick  Haskell,  Jr.,  has  joined  the  service  staff  of  the  Frank- 
lin Railway  Supply  Company,  Inc.,  New  York,  as  special  engineer 
in  connection  with  the  locomotive  booster.  A.  F.  Zinkan,  who  had 
been  for  22  years  with  the  New  York  Central,  much  of  the  time 
as  inspector  of  locomotive  construction,  has  joined  the  inspection 
department  of  the  Franklin  Railway  Supply  Company,  Inc.,  and 
C.  G.  Shafer,  road  foreman  of  engines  of  the  Southern  Railway, 
is  now  a  service  engineer  with  the  Franklin  Railway  Supply  Com- 
pany. Mr.  Shafer's  headquarters  in  his  new  position  are  at 
Memphis,  Tenn.  C.  C.  Clabaugh,  forinerly  gang  foreman  in  the 
Collinwood,  Ohio,  shops  of  the  New  York  Central,  has  been  ap- 
pointed inspector  at  the  plant  of  the  Lima  Locomotive  Works. 


TRADE  PUBLICATIONS 


R.   W.   Williams 


Wkluing  .\nd  CurriNG  Ai-i'.\KArus.— The  Alexander  Milburn 
Company,  Baltimore,  Md.,  has  recently  issued  catalogue  No.  1122 
illustrating  its  line  of  welding  and  cutting  apparatus.  A  price  list 
is  also  "icluded. 

Zeolite  W.'^ter  Soiteners.— Water  softeners  in  which  zeolite  is 
used  to  remove  every  trace  of  lime  and  magnesia  are  described  in 
Bulletin  509  recently  issued  by  the  Graver  Corporation,  East  Chi- 
cago, Ind.  The  chemistry  of  Zeolite  water  softening  is  described  as 
well  as  the  details  of  operation  of  the  Graver  Zeolite  softener. 

PoRT.\BLE  Woodworking  Machinery. — The  Oliver  Machinery 
Company,  Grand  Rapids,  Mich.,  has  issued  Bulletin  No.  7  descrip- 
tive of  its  line  of  ix>rtable  woodworking  machinery,  which  in- 
cludes motor-driven  saw  benches,  band  saws,  hand  planers  and 
jointers,  mot  or -driven  disk  Sanders,  oscillating  spindle  Sanders, 
oilstone  tool  grinders,  etc. 

Electric  Motors. — A  pamphlet  giving  instructions  for  ordering 
and  adjusting  repair  parts  of  single-phase  motors  has  recently 
been  issued  by  the  Wagner  Electric  Corporation,  St.  Louis,  Mo. 
The  causes  which  may  result  in  the  motor  failing  to  start,  the 
bruslies  failing  to  release  on  full  load,  etc.,  are  explained  and 
instructions  are  given  for  correcting  these  conditions. 

Electric  Cranes.— A  carefully  prepared,  32-page  booklet  has 
just  been  issued  by  the  Whiting  Corporation,  Harvey,  111.,  de- 
voted to  the  operation  and  maintenance  of  Whiting  electric  cranes. 
This  booklet  includes  lists  of  parts  together  with  cuts  and  diagrams 
making  it  easy  for  the  user  to  order  repair  parts.  A  list  of 
valuable  "don'ts"  for  crane  operators  is  given  on  the  last  page. 

O.xv-.Acetvlene  Outeits.— Tlie  .\ir  Reduction  Sales  Company, 
New  York,  has  issued  two  booklets  describing  and  illustrating  its 
line  of  oxy-acetylene  welding  and  cutting  apparatus  and  equip- 
ment, together  with  its  tube  welding  machines  and  acetylene  gen- 
erators. The  bulletins  devote  some  attention  to  the  history  of 
these  subjects,  and  the  use  of  equipment,  and  designate  the  field 
for  which  each  type  of  apparatus  listed  is  especially  adapted: 

Coaling  and  Cinder  Plants. — A  bulletin  has  been  issued  by  the 
Roberts  &  Schaefer  Company,  Chicago,  describing  a  one-man 
operated  plant  which  this  company  has  recently  developed  to  per- 
form the  dual  functions  of  coaling  locomotives  and  handling 
cinders  The  bulletin  is  illustrated  with  line  drawings  and  photo- 
graphs showing  the  plant  in  elevation  and  plan,  as  well  as  sec- 
tional views  illustrating  its  general  appearance  and  operation. 

CoMBUSCO  Ash  Conveyor. — -The  Combustion  Engineering  Cor- 
poration, New  York,  has  issued  a  large  size,  12-page,  illustrated 
booklet  descriptive  of  a  new  type  of  ash  conveyor  for  power  plant 
and  other  uses.  The  text  describes  the  various  phases  of  its  op- 
eration such  as  the  automatic  removal  of  ashes,  the  prevention  of 
dust  and  fumes,  the  quenching,  the  maintenance  of  an  air  seal  in 
the  combustion  chamber,  etc.,  while  the  photograpKs  illustrate 
nuinerous  sections  of  typical  installations. 

Tools  for  Boiler  Making.— The  J.  Faessler  Manufacturing 
Company,  Moberly,  Mo.,  has  issued  catalogue  No.  36  containing 
a  complete  descriptive  list  of  all  tools  produced  by  this  company. 
Details  of  roller  flue  and  tube  expanders,  sectional  beading  ex- 
panders, flue  cutters,  patch  bolt  counter-sinking  tools,  etc.,  are  con- 
tained in  the  catalogue,  in  each  case  illustrations,  tables  of  sizes  and 
price  lists  being  included.  The  company  also  maintains  a  depart- 
ment for  designing  tools  for  special  requirements  and  difficult  tube 
installations. 

Welding  and  Cutting  .\pparjvtus. — A  piece  parts  catalogue 
of  15  pages  has  recently  been  issued  by  the  Torchweld  Equipment 
Company,  Chicago,  in  which  is  illustrated  and  listed  a  complete 
line  of  welding  and  cutting  torches  and  their  parts,  gas  pressure 
regulators  and  gages.  The  parts  shown  in  the  catalogue  are  for 
minor  repairs,  which  ordinarily  can  be  made  by  the  user,  and  to 
facilitate  ordering,  each  part  listed  in  the  catalogue  is  clearly 
identified  both  by  part,  number  and  name.  Assembled  torches  are 
illustrated  by  .sectional  drawing  with  key  numbers  showing  the 
location  of  the  listed  parts. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Atlantic  Coast  Line  has  ordered  SO  locomotives  from 
the  Baldwin  Locomotive  Works. 

The  Seaboars  Air  Line  has  ordered  20,  2-8-2  type  locomotives 
from  the  American  Locomotive  Company. 

The  Philadelphia  &  Reading  has  ordered  25,  2-8-0  type  loco- 
motives from  the  Baldwin  Locomotive  Works. 

The  Chilean  State  Railways  have  ordered  25,  2-8-2  type 
'  locomotives  from  the  Baldwin  Locomotive  Works. 

The  Elgin,  Joliet  &  Eastern  has  ordered  10,  2-8-2  type  loco- 
motives from  the  American  Locomotive  Company. 

The  Southern  has  ordered  50,  2-8-2  type  locomotives  and  16, 
4-6-2  type  locomotives  from  the  American  Locomotive  Company. 

The  Great  Northern  has  ordered  28,  2-10-2  type  locomotives 
and  30,  4-8-2  type  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Boston  &  Maine  has  ordered  10,  2-10-2  type  locomotives 
and  10,  4-6-2  type  locomotives  from  the  American  Locomotive 
Company. 

The  New  York  Central  has  ordered  for  the  Pittsburgh  &  Lake 
Erie  10,  2-8-2  type  locomotives  from  the  American  Locomotive 
Company. 

The  Louisville  &  Nashville  has  ordered  30,  2-8-2  type  loco- 
motives and  6,  4-6-2  type  locomotives  from  the  American  Loco- 
motive Company. 

The  New  York,  New  Haven  &  Hartford  has  ordered  10,  4-8-2 
type  and  5,  0-8-0  switching  locomotives  from  the  American  Loco- 
motive Company. 

The  Southern  PAaric  has  ordered  34,  2-10-2  type,  and  6,  4-6-2 
type,  from  the  Baldwin  Locomotive  Works,  and  the  10,  4-8-2  type 
from  the  American  Locomotive  Company. 

The  Baltimore  &  Ohio  has  ordered  25,  2-10-2  type  loco- 
motives from  the  Lima  Locomotive  Works  and  50,  2-10-2  type 
locomotives  from  the  Baldwin  Locomotive  Works. 

Freight  Car  Orders 

The  Merchants  Dispatch  will  build  1,500  refrigerator  cars  in 
its  ovm  shops. 

The  Cambria  &  Indiana  has  ordered  1,000,  SS-ton  hopper  cars 
from  the  Cambria  Steel  Company. 

The  Skelly  Oil  Company  has  ordered  50,  8,000  gal.  capacity  ' 
tank  cars  from  the  Standard  Tank  Car  Company. 

The  Universal  Portland  Cement  Company  has  ordered  300 
all-steel  box  cars  from  the  American  Car  &  Foundry  Company. 

The  Midland  Refining  Company  has  ordered  100,  50-ton, 
10,000  gal.  capacity  tank  cars  from  the  Standard  Tank  Car  Com- 
pany. 

The  Republic  Iron  &  Steel  Company  has  ordered  50  fiat  bot- 
tom gondolas  of  70  tons'  capacity  from  the  Standard  Steel  Car 
Company. 

The  Buffalo  &  Susquehanna  has  ordered  200  all-steel  hop-' 
per  car  bodies  of  5S-tons'  capacity,  from  the  Buffalo  Steel  Car 
Company. 

The  United  Gas  Improvement  Company,  Philadelphia,  Pa., 
has  ordered  150  coal  cars  of  50  tons'  capacity  from  the  American 
Car  &  Foundry  Co. 

The  White  Eagle  Oil  &  Refining  Co.,  Wichita,  Kan.,  has 
ordered  100  8,000-gal.  capacity  tank  cars  from  the  Pennsylvania 
Tank  Car  Company. 

The  Seaboard  Air  Line  has  ordered  1,000  box  cars  from  the 
Pressed  Steel  Car  Company,  800  gondola  cars  from  the  Standard 
Steel  Car  Company  and  200  gondola  cars  from  the  Newport  News 
Shipbuilding  Corporation. 


The  Chesapeake  &  Ohio  has  ordered  1,000  hopper  cars  of  70 
tons'  capacity  from  the  American  Car  &  Foundry  Co.,  and  1,000 
from  the  Standard  Steel  Car  Company. 

The  Hillman  Coal  &  Coke  Comp.\ny  has  ordered  300  hopper 
cars  of  70-tons'  capacity  from  the  Pressed  Steel  Car  Company. 
These  are  in  addition  to  the  previous  order  for  300  cars  noted  in 
the  March  Pailn-av  Mechanical  Engineer. 

The  Illinois  Central  has  ordered  1,000  automobile  cars  from 
the  American  Car  &  Foundry  Company,  50O  automobile  cars  from 
the  Western  Steel  Car  &  Foundry  Company  and  500  automobile- 
furniture  cars  from  the  Mt.  Vernon  Car  Manufacturing  Company. 

The  Texas  Company  has  ordered  200  tank  cars  of  8,000  gal. 
capacity  from  the  Pennsylvania  Tank  Car  Company,  50  tank  cars 
of  8,000  gal.  capacity  from  the  Chicago  Steel  Company  and  5P 
tank  cars  of  10,000  gal.  capacity  from  the  Standard  Tank  Car 
Company. 

The  Louisville  &  Nashville  has  ordered  6,000  hopper  cars  of 
55  tons'  capacity  from  the  Pressed  Steel  Car  Company,  1,000 
ventilated  box  cars  of  40  tons'  capacity  from  the  Mt.  Vernon  Car 
Manufacturing  Company  and  1,000  ventilated  box  cars  of  40  tons' 
capacity  from  the  Chickasaw   Shipbuilding  Company. 

The  New  York  Central  has  ordered  100  Hart  convertible  bal- 
last cars  of  50  tons'  capacity  from  the  American  Car  &  Foundry 
Company  for  use  on  the  Michigan  Central.  The  company  also  has 
placed  orders  for  4.000  cars  as  follows :  To  the  Standard  Steel 
Car  Company  1,500  cars  of  70  tons'  capacity  and  500  all-steel  box 
cars  of  50  tons'  capacity;  American  Car  &  Foundry  Company, 
1,500  all-steel  box  cars  of  50  tons'  capacity,  and  the  Pressed  Steel 
Car  Company,  500  cars  of  70  tons'  capacity. 

The  Southern  Railway  has  ordered  1,365  composite  hopper 
cars  and  1,500  box  cars  from  the  American  Car  &  Foundry  Com- 
pany; 1,500  composite  hopper  cars  and  1,000  box  cars  from  the 
Standard  Steel  Car  Company;  570  box  cars  from  the  Mt.  Vernon 
Car  Manufacturing  Company,  and  2,000  coal  cars  from  its  Lenoir 
Car  Works.  All  the  box  cars  are  36  ft,  long.  An  order  has  also 
been  given  for  200  stock  cars  to  the  Kilby  Car  &  Foundry  Com- 
pany. 

Passenger  Car   Orders 

The  New  York  Central  has  ordered  6  coaches  from  the 
American  Car  &  Foundry  Company.  These  are  for  use  on  the 
Peoria  &  Eastern.  An  order  has  also  been  given  to  the  Standard 
Steel  Car  Company  for  8  combination  baggage  and  mail  cars  for 
use  on  the  Michigan  Central  and  for  1  combination  baggage  and 
mail  car  for  use  on  the  Toledo  &  Ohio  Central. 

Machinery  and  Tools 

The  Union  Pacific  has  placed  an  order  for  a  200-ton  loco- 
motive lifting  crane. 

*  The  Western  Maryland  has  ordered  from  Joseph  T.  Ryer- 
son  Son,  Inc.,  a  complete  equipment  for  the  repairing 'of  locomotive 
flues. 

The  Pere  Marquette  has  ordered  one  200-ton,  five  15-ton  and 
two  10-ton  electric  traveling  cranes  for  use  in  its  shops  at  Grand 
Rapids,  Mich.,  from  the  Shaw  Crane  Company. 

The  Atchison,  Topeka  &  Santa  Fe  is  inquiring  for  one  16-in. 
by  8-ft.  engine  lathe,  one  14-in.  heavy  duty  slotting  machine  with 
longitudinal  and  cross  feeds  and  circular  table  feed,  two  vertical 
high  power  24-in.  drilling  machines  with  compound  table  and  ca- 
'  pacity  to  drill  4-in.  holes  in  steel,  also  one  5-ft.  plain  heavy  duty 
type  motor  driven  radial  drill. 

The  Norfolk  &  Western  is  inquiring  for  a  number  of  machine 
tools  including  the  following:  A  four-spindle  planer  type  milling 
machine;  a  slab  milling  machine;  24  in.  vertical  turret  lathe; 
600-ton  double  end  car  wheel  press;  72  in.  plain  radial  drill;  60 
in.  plain  radial  drill;  48  in.  radial  drill;  84  in.  plain  radial  drill; 
72  in.  vertical  boring  mill;  48  in.  car  wheel  borer;  a  standard 
double  head,  center  drive,  car  axle  lathe;  25^2  in.  hollow  spindle 
turret  lathe;  four.  20  in.  by  5  ft.  center  engine  lathes  with  taper 
attachment ;  two,  24  in.  by  6  ft.  center  heavy  duty  lathes  with  taper 
attachment ;  24  in.  heavy  duty  lathe  with  taper  attachment ;  48  in. 
by  10  ft.  center  heavy  duty  lathe;  2^  in.  flat  head  turret  lathe; 
16  ft.  sensitive  drill   press;   36  in.  by  36  in.  by  16  ft,  two-head 
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planer;  42  in.  car  wheel  lathe;  36  in.  vertical  drill  press;  15  in. 
by  18  in.  drill  slotter;  26  in.  by  96  in.  plain  grinding  machine;  one 
internal  grinding  machine ;  a  plain  external  cylindrical  grinding 
machine,  and  a  32  in.  Newton  plank  planer. 

Shops  and  Terminals 

Missouri,  K.\ns.\s  &•  Texas. — This  company  has  awarded  a 
contract  to  the  Graver  Corporation,  CJiicago,  for  the  construction 
of  24  water  treating  plants  along  its  lines. 

Chicago  &  Eastern  Illinois. — This  company  contemplates  the 
construction  of  a  new  roundhouse  and  shop  buildings  at  Evans- 
ville,  Ind..  to  cost  approximately  $3,000,000. 

Toledo,  Peoria  &  Western. — This  company  has  awarded  a  con- 
tract to  the  Ogle  Construction  Company,  Chicago,  for  the  con- 
struction of  a  100-ton  capacity  frame  coaling  station  at  Fair- 
bury,  111. 

Illinois  Central. — This  company  contemplates  the  construc- 
tion of  a  brick  and  steel  car  repair  shop  and  other  additions  to  the 
shop  facilities  of  the  Eurnside  shops  at  Chicago  to  cost  approxi- 
mately $3,000,000. 

Missouri  Pacific. — This  company  has  awTirded  a  contract  to 
the  Railroad  Water  &  Coal  Handling  Company,  Chicago,  for  the 
construction  of  a  15,000  gal.  per  hour  capacity  water  treating 
plant  at  Benton,  Mo. 

Chicago,  Rock  Island  and  Pacific. — This  company  has  award- 
ed a  contract  to  the  J.  A.  Benson  Construction  Company,  Des 
Moines,  Iowa,  for  the  construction  of  a  13-staII  roundhouse  at 
Valley  Junction,  Iowa. 

Toledo  Terminal  R.^ilway  Company. — This  company  has 
awarded  a  contract  to  the  Ogle  Construction  Co.  for  the  erection 
of  a  200-ton,  two-track,  reinforced  concrete  coaling  and  sanding 
station  at  Toledo,  Ohio. 

Chicago,  Rock  Island  &  Gulf. — This  company  has  awarded 
a  contract  to  the  Railroad  Water  &  Coal  Handling  Company, 
Chicago,  for  the  construction  of  a  300-ton,  2-track  coaling  and 
sanding  station  at  Amarillo,  Texas. 

New  York  Central. — This  company  has  awarded  a  contract 
to  the  Roberts  &  Schaefer  Company,  Qiicago,  for  the  construc- 
tion of  a  lOO-ton  two  track,  reinforced  concrete  automatic  elec- 
trically operated  locomotive  coaling  station  at  North  Judson,  Ind. 

Central  of  Georgia. — This  company  has  awarded  a  contract 
to  the  Ogle  Construction  Company,  Chicago,  for  the  erection  of  a 
reinforced  concrete  electrically-operated  coaling  station  which  will 
provide  for  ground  and  overhead  storage  of  9,000  tons  and  600 
tons  of  coal,  respectively,  and  the  storage  of  200  tons  of  wet  sand 
and  35  tons  of  dry  sand,  at  Macon,  Ga. 

St.  Louis-San  Francisco. — This  company  plans  the  construc- 
tion of  new  shop  buildings  at  St.  Louis,  Mo.,  and  at  East  Thomas, 
Ala.  Each  group  will  be  of  concrete,  brick  and  steel  construction 
and  will  consist  of  a  roundhouse,  machine  shop,  power  house,  mill 
shop,  car  repair  shop  and  storeroom.  The  cost  of  the  new  facil- 
ities will  be  approximately  $500,000  at  each  place. 

Atchison,  Topeka  &  Sant.\  Fe. — This  company  will  construct 
extensions  to  the  shop  facilities  at  San  Bernardino,  Cal.,  at  an  ap- 
proximate cost  of  $1,250,000.  A  portion  of  the  work  to  cost 
$750,000  will  be  undertaken  this  year.  Plans  include  also  the 
rearrangement  of  the  machine,  boiler  and  paint  shops.  A  120-ft. 
turntable  to  co.st  approximately  $60,000  will  also  be  constructed. 

St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract to  John  M.  Olsen,  Springfield,  Mo.,  for  the  construction  of 
a  mill  shop  building  at  Enid,  Okla.  This  company  has  also  award- 
ed a  contract  to  the  Jarrett  Construction  Company,  Springfield, 
Mo.,  for  a  four-stall  addition  to  the  roundhouse  at  West  Tulsa, 
Okla.,  and  a  five-stall  addition  to  the  roundhouse  at  Ft.  Scott,  Kan. 

Southern  Pacific, — This  company  contemplates  the  construc- 
tion of  additional  shop  facilities  at  Los  Angeles,  Cal.,  to  cost  ap- 
proximately $1,000,000.  The  buildin.gs  to  be  constructed  include 
a  car  repair  shop,  a  forge  and  blacksmith  shop,  a  one-story  boiler 
shop,  a  new  locomotive  house  and  related  facilities.  The  company 
is  now  constructing  an  acetylene  generator  plant  with  a  distribut- 
ing system  throughout  the  entire  yards  and  has  nearly  completed 
a  two-storv  oil  house,  34  ft.  bv  86  ft.,  with  a  loading  platform, 
42  ft.  by  100  ft. 


PERSONAL  MENTION 


General 

J.  Hainen,  assistant  to  the  vice-president,  mechanical,  of  the 
Southern,  with  headquarters  at  Washington,  D.  C,  has  resigned. 

B.  Perkins  has  been  appointed  fuel  agent  of  the  Kansas  divi- 
sion of  the  Union  Pacific,  with  headquarters  at  Armstrong,  Kan- 
sas City,  Kan. 

C.  E.  Brooks,  mechanical  assistant  in  the  locomotive  depart- 
ment of  the  Canadian  National,  has  been  appointed  chief  of  mo- 
tive power  with  headquarters  at  Montreal. 

E.  A.  Rauschart.  master  mechanic  of  the  Montour  railroad  at 
Coraopolis,  Pa.,  has  Ijeen  proinotcd  to  mechanical  superintendent, 
the  office  of  master  mechanic  having  been  abolished. 

W.  U.  Appleton,  general  superintendent  of  rolling  stock  of  the 
Canadian  National,  has  been  appointed  general  superintendent  of 
the  Atlantic  region  with  headquarters  at  Moncton,  N.  B. 

W.  E.  Barnes,  master  mechanic  of  the  Canadian  National  at 
Moncton,  N.  B.,  has  been  appointed  superintendent  of  motive 
power  of  the  Atlantic  region  with  the  same  headquarters. 

W.  G.  Black,  master  mechanic  of  the  New  York,  Chicago  & 
St.  Louis,  w-ith  headquarters  at  Chicago,  has  been  promoted  to 
superintendent  of  motive  power,  with  headquarters  at  Cleveland, 
Ohio,  succeeding  A.  R.  Ayers. 

J.  C.  Garden,  general  superintendent  of  motive  power  and  car 
department  of  the  Grand  Trunk  with  headquarters  at  Montreal, 
has  been  appointed  general  superintendent  of  motive  power  of  the 
Central  region  of  the  Canadian  National  with  headquarters  at 
Toronto. 

P.  W.  Kiefer,  assistant  engineer  in  the  mechanical  department 
of  the  New  York  Central,  has  been  appointed  to  the  new  office 
of  assistant  engineer  of  rolling  stock,  with  headquarters  at  New 
York.  H.  I.  Wood,  chief  draftsman,  has  been  appointed  assistant 
engineer  to  succeed  Mr.  Kiefer. 

C.  F.  Needham,  assistant  to  the  general  superintendent  of  the 
motive  power  and  car  departments  of  the  Grand  Trunk,  lines  east 
of  the  Detroit  and  St.  Clair  rivers,  has  been  appointed  assistant 
to  the  general  manager  of  the  Central  region  of  (he  Canadian 
National  with  headquarters  at  Toronto,   Ont. 

G.  O'CoNNELL  has  been  appointed  superintendent  of  work  equip- 
ment of  the  Canadian  National  with  headquarters  at  Toronto, 
Ont.  W.  H.  Secord,  supervisor  of  work  equipment  with  head- 
quarters at  Toronto,  has  been  promoted  to  assistant  superintend- 
ent of  work  equipment  with  the  same  headquarters.       •. 

E.  M.  SwEETMAN,  superintendent  of  motive  power,  lines  west 
of  the  Southern  with  headquarters  at  Cincinnati,  Ohio,  has  been 
transferred  in  a  similar  capacity  to  the  lines  east  with  head- 
quarters at  Charlotte,  N.  C,  succeeding  W.  F.  Kaderly,  resigned. 
Frank  Johnson,  master  mechanic  at  Ferguson,  Ky.,  has  been  pro- 
moted to  superintendent  of  motive  power,  lines  west,  succeeding 
Mr.  Sweetman. 

James  E.  Davenport  has  been  appointed  superintendent  of  fuel 
and  locomotive  performance  of  the  New  York  Central  with  head- 
quarters at  Utica,  N.  Y.,  succeeding  Robert  CoIIett,  who  has  re- 
signed to  enter  the  service  of  another  company.  Mr.  Davenport 
was  born  on  October  8,  1887,  at  Charlestown,  W.  Va.,  attended 
the  Georgia  School  of  Technology  in  1908  and  1509  and  entered 
railway  service  on  August  1  of  the  latter  year  as  a  special  ap- 
prentice in  the  mechanical  department  of  the  New  York  Central. 
In  April,  1912,  he  was  appointed  enginehouse  foreman  and  in 
June,  1914,  was  advanced  to  engineer  in  charge  of  a  dynamom- 
eter car.  In  June,  1917,  he  was  promoted  to  trainmaster  of  the 
Harlem  division  and  in  November,  1918,  was  transferred  in  a 
similar  capacity  to  the  Mohawk  division.  In  June,  1920,  he  was 
appointed  engineer  of  dynomcmeter  tests  and  served  in  that  ca- 
pacity until  the  time  of  his  recent  appointment. 

Robert  Collett.  whose  appointment  as  fuel  agent  of  the  St. 
Louis-San  Francisco  was  announced  in  the  February  Railway 
Mechanical  Engineer,  page  138,  entered  railway  service  in  1895  as 
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a  locomotive  fireman  for  the  St.  Louis-San  Francisco.  Five 
years  later  he  was  promoted  to  locomotive  engineman  and  in 
1905  was  appointed  road  foreman  of  engines.  In  1909  he  became 
superintendent  of  locomotive  fuel  service  and  held  that  position 
until  1914,  when  he  resigned  to  become  assistant  manager  of  the 
railway  lubricating  department  of  the  Pierce  Oil  Corporation,  St. 
Louis,  Mo.  From  July  1,  1918,  to  March  1,  1920,  he  was  assistant 
manager  of  the  fuel  conservation  section  of  the  LI.  S.  Railroad 
Administration  in  charge  of  fuel  conservation  in  the  Eastern 
region.  Upon  the  return  of  the  roads  to  private  operation,  he 
became  superintendent  of  fuel  and  locomotive  performance  of  the 
New  York  Central  and  held  that  position  until  he  re-entered  the 
service  of  the  St.  Louis-San  Francisco,  as  noted  above. 

W.  D.  RoBB,  ranking  vice-president  of  the  Grand  Trunk,  has 
been  appointed  vice-president  in  ciiarge  of  natural  resources, 
developments  and  colonization  of  the  Canadian  National,  with 
which  the  Grand  Trunk  has  been  recently  consolidated.  He  was 
lx>rn  on  September  23,  1857,  at  Longueuil,  Que.,  and  was  edu- 
cated at  Sherbrooke  Academy,  Sherbrooke,  Que.  He  entered 
railway  service  in  1871  as  an  apprentice  in  tlie  motive  power  de- 
partment at  Port  Levi,  Que.  From  1874  to  1883  he  was  appren- 
tice in  the  same  department  at  Montreal.  He  then  served  for  a 
few  months  as  night  roundhouse  foreman  at  Port  St.  Charles  and 
was  then  appointed  foreman  at  Belleville,  Ont.  In  1897  he  was 
appointed  master  mechanic  at  London,  Ont.,  and  eight  months 
later  was  transferred  in  a  similar  capacity  to  Toronto.  In  1901 
and  1902  he  served  as  acting  superintendent  of  motive  power  at 
Montreal  and  from  1902  to  1917  as  superintendent  of  motive 
power.  In  the  latter  year  he  was  appointed  vice-president  in 
charge  of  motive  power  and  car  department  and  the  following 
year  was  promoted  to  vice-president  in  charge  of  operation. 

A.  R.  Ayers  has  been  promoted  to  assistant  general  manager  of 
the  New  York,  Chicago  &  St.  Louis.  Mr.  Ayers  was  born  on 
October  26,  1878,  at  Toledo,  Ohio.  He  was  graduated  from 
Cornell  University  in  1900,  and  then  entered  railway  service  as  a 
special  apprentice  on  the  Lake  Shore  &  Michigan  Southern.  He 
was  made  special  inspector  in  1903,  and  held  this  position  for  two 
years,  when  he  was  promoted  to  night  enginehouse  foreman.  He 
was  promoted  to  assistant  general  foreman  of  the  Collinwood  loco- 
motive shops  in  1906,  and  a  year  later  was  made  superintendent 
of  the  shops  at  Elkhart,  Ind.  He  was  promoted  to  assistant  su- 
perintendent of  the  Collinwood  locomotive  shops  in  1908,  and  a 
year  later  to  assistant  master  mechanic  at  Elkhart.  He  was  ap- 
pointed mechanical  engineer  in  1910,  and  held  this  position  for 
one  year  when  he  was  advanced  to  general  mechanical  engineer 
of  the  New  York  Central,  lines  west  of  BufiFalo.  In  May,  1915, 
he  was  promoted  to  engineer  of  rolling  stock,  serving  in  this 
capacity  until  October,  1916.  when  he  was  appointed  superintend- 
ent of  motive  power  of  the  New  York,  Chicago  &  St.  Louis,  with 
headquarters  at  Cleveland,  Ohio.  He  held  this  position  at  the 
time  of  his  recent  promotion  to  assistant  general  manager,  with 
the  same  headquarters. 

Master  Mechanics  and  Road  Foremen 

T.  C.  Baldwin,  superintendent  of  shops  of  the  New  York,  Chi- 
cago &  St.  Louis,  at  Conneaut,  Ohio,  has  been  promoted  to  master 
mechanic,  with  headquarters  at  Chicago,  succeeding  Mr.  Black. 

George  T.  Strong  has  been  appointed  master  mechanic  on  the 
New  River  division  of  the  Virginian  with  headquarters  at  Prince- 
ton, W.  Va.,  succeeding  G.  H.  Langton,  resigned.  Frank  Wel- 
boan  has  been  appointed  shop  superintendent  at  Princeton. 

C.  S.  Branch,  superintendent  in  charge  of  operation  of  the 
Chicago,  Peoria  &  St.  Louis,  with  headquarters  at  Springfield, 
111.,  has  been  appointed  master  mechanic  of  the  Chicago  &  Alton 
with  headquarters  at  Bloomington,  111.,  succeeding  W.  H.  Kerch- 
ner,   resigned. 

J.  A.  Wilking,  master  mechanic  of  the  Southern  at  Chat- 
tanooga, Tenn.,  has  succeeded  Mr.  Johnson  as  master  mechanic  at 
Ferguson  and  L.  C.  Schults,  general  foreman  at  Danville.  Ky.,  has 
been  promoted  to  master  mechanic  at  Chattanooga.  J.  J.  Robin- 
son, master  mechanic  at  Alexandria,  Va.,  and  M.  D.  Stewart, 
master  mechanic  at  Bristol,  Va.,  have  changed  places. 

A.  G.  Akans,  road  foreman  of  engines  of  the  Southern  with 
headquarters  at  Sheffield,  Ala.,  has  been  transferred  to  Knox- 
ville,  Tenn.,  succeeding  G.  G.  Shafer,  who  has  resigned.  J.  P. 
Russell,  road  foreman  of  engines,  with  headquarters  at  Birming- 


ham, Ala.,  has  been  transferred  to  Sheffield,  succeeding  Mr. 
Akans,  J.  .Sims,  road  foreman  of  engines  between  Birmingham, 
Ala.,  and  Columbus,  Miss.,  witlt  headquarters  at  Birmingham,  has 
been  transferred  to  tlie  district  between  Birmingham  and  Atlanta, 
with  the  same  headquarters.  J.  E.  Hardy  has  been  promoted  to 
road  foreman  of  engines,  with  headquarters  at  Birmingham,  Ala., 
succeeding  Mr.  Sims. 

Car  Department 

G.  E.  Smart,  mechanical  assistant  in  the  car  department  of  the 
Canadian  National  has  been  appointed  chief  of  car  equipment 
with  headquarters  at  Montreal. 

G.  E.  McCoy,  master  car  builder  of  the  Canadian  National, 
with  headquarters  at  Moncton,  N.  B.,  has  been  appointed  super- 
intendent of  car  equipment  of  the  Atlantic  region  with  the  same 
headquarters. 

J.  Coleman,  assistant  to  the  general  superintendent  of  the 
motive  power  and  car  departments  of  the  Grand  Trunk  lines 
east  of  the  Detroit  and  St.  Clair  rivers,  with  headquarters  at 
Montreal,  has  been  appointed  general  superintendent  of  the  car 
department  of  the  Canadian  National,  Central  region,  with  head- 
quarters at  Toronto. 

Purchasing  and  Stores 

R.  C.  Vaughan,  has  been  appointed  director  of  purchases  and 
stores  of  the  Canadian  National  with  headquarters  at  Montreal. 
Mr.  Vaughan  was  born  on  December  1,  1883,  at  Toronto,  Ont. 
He  received  a  high  school 
education  and  entered 
railway  service  in  1898 
with  the  Canadian 
Pacific.  He  later  left  this 
company  to  go  with  the 
Grand  Trunk.  From 
1903  to  1910  he  was  with 
various  predecessors  of 
the  Canadian  National  in 
various  departments. 
From  1910  to  1918  he  was 
assistant  to  the  third  vice- 
president  of  the  Canadian 
Northern.  From  1918  to 
December,  1920.  he  was 
assistant  to  the  president 
of  the  Canadian  Nation- 
al. From  the  latter  date 
until  the  time  of  his  re- 
cent appointment  he 
served  as  vice-president 
of  purchases  and  stores. 

W.  A.  Hopkins,  supply  agent  of  the  Missouri  Pacific  writh  head- 
quarters at  St.  Louis,  has  been  promoted  to  general  purchasing 
agent,  with  the  same  headquarters,  succeeding  C.  A.  How,  de- 
ceased. L.  P.  Krampf  has  been  appointed  supply  agent,  with  head- 
quarters at  St.  Louis,  succeeding  Mr.  Hopkins. 

Obituary 

C.  A.  How,  general  purchasing  agent  of  the  Missouri  Pacific, 
died  on  March  5  at  St.  Louis,  Mo.  Mr.  How  was  bom  in  1866  at 
Brooklyn,  N.  Y.  He  entered  railway  service  in  1884,  as  a  file  clerk 
for  the  Union  Pacific  at  Council  Bluffs,  la.  A  year  later  he 
entered  the  service  of  the  Chicago,  Burlington  &  Quincy  at  Omaha, 
Neb.,  as  a  clerk,  being  transferred  a  few  years  later  to  Platts- 
mouth,  Neb.,  where  he  was  promoted  to  chief  clerk  to  the  supply 
agent.  He  was  promoted  to  supply  agent  in  charge  of  the  Hanni- 
bal and  St.  Joseph  divisions  in  1899,  and  was  promoted  to  division 
superintendent  in  1904.  Later  in  that  year  he  entered  the  service 
of  a  railway  supply  company,  in  which  work  he  was  engaged  for 
one  year,  when  he  resigned  and  was  appointed  purchasing  agent 
of  the  Wabash,  with  headquarters  at  St.  Louis,  Mo.  He  w-as  ap- 
pointed supply  agent  of  the  Missouri  Pacific,  with  the  same  head- 
quarters in  1910,  and  in  1911  was  promoted  to  general  purchasing 
agent  with  the  same  headquarters.  During  Federal  control  he 
served  as  chairman  of  the  Regional  Purchasing  Committee  of  the 
Southwestern  region,  with  headquarters  at  St.  Louis,  returning  to 
his  position  as  general  purchasing  agent  of  the  Missotrri  Pacific  at 
the  expiration  of  Federal  control. 
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The  erecting  shop  competition,  announced  in  the  April  issue 
of  the  Railway  Mechanical  Engineer,  closes  on  June  1   so 

that  the  time  is  limited  in  which  those 

Erecting  interested    in   this   subject   can   submit 

Shop  articles  to  be  considered   for  the  two 

Compfctition        prizes.     Please  remember  two  things: 

The  articles  will  not  be  judged  pri- 
marily on  their  literary  merits;  contributions  not  awarded 
the  prizes  but  containing  ideas  of  merit  will  be  published 
and  paid  for  at  the  regular  space  rates.  In  view  of  the 
importance  of  erecting  shop  work  and  the  comparatively 
little  which  has  been  written  on  this  subject,  it  is  hoped  that 
a  number  of  comprehensive  articles  will  be  received.  There 
is  no  railroad  erecting  shop  which  has  all  the  best  practices 
and  probably  also  no  shop  but  has  at  least  one  good  practice. 
Tell  us  alx)ut  that  one.  The  only  way  to  raise  the  general 
standard  of  erecting  shop  work  is  by  exchanging  ideas  and 
information  regarding  these  best  practices,  which  is  the  pur- 
pose of  the  erecting  shop  competition.  Will  a'ou  help  us? 
The  prizes,  as  announced,  will  be  fifty  dollars  and  thirty- 
five  dollars  for  the  two  best  articles  on  erecting  shop  prac- 
tice, received  at  the  Xew  York  office  on  or  before  June  1. 


According  to  an  estimate  recently  made  by  the  Car  Service 

Division  of  the  American  Railway  Association,  car  loadings 

for  the  year  1923  will  exceed  those  of 

The  Railroads  any  previous  year  and  will  ta.x  the 
Equipment  capacity  of  the  railroads  to  the  limit. 
Program  especially   during   the   autumn  months 

wlien  the  peak  of  traffic  usually  occurs. 
It  is  generally  recognized  that  the'  supply  of  equipment  has 
not  been  increased  in  proportion  to  the  'growth  of  the  coun- 
try and  that  the  physical  condition  of  locomotives  and  cars 
has  not  been  kept  up  to  the  desired  standard.  To  make  up 
the  deficienr\-  in  facilities,  the  railroads  have  spent  two 
Imndred  and  forty-five  million  dollars  for  locomotives  and  cars 
in  1922,  and  in  1923  they  plan  to  spend  six  hundred  and 
seventy-five  million  dollars  additional.  This  equipment  will 
help  tile  situation  but  it  cannot  entirely  make  up  the  shortage. 
The  .\merican  Railway  Association  has  recognized  this  con- 
dition, and  at  its  last  meeting  on  April  5,  the  executives 
recommended  a  definite  policy  for  taking  care  of  the  heavT 
traffic  which  is  anticipated  in  the  fall.  The  recommendations 
which  directly  affect  the  mechanical  department  are  that  by 
October  1  bad-orders  cars,  which  at  present  are  about  nine 
per  cent  of  all  the  equipment,  should  be  reduced  to  five  per 
cent,  and  that  locomotives  awaiting  repairs  should  be  brought 
down  from  twenty-two  per  cent  to  fifteen  per  cent. 

.\n  examination  of  the  records  for  the  past  few  months 
shows  that  the  mechanical  department  will  have  a  difficult 
task  to  perform  in  accomplishing  these  results.  With  the 
hea\7  traffic  that  is  being  handled  at  present,  equipment  is 
being  worn  out  practically  as  fast  as  it-  is  repaired.  During 
1921  and  the  first  half  of  1922,  the  shops  repaired  about 
twentv-two  thousand  locomotives  per  month.  Since  the  first 
of  this  vear,  thev  have  turned  out  an  average  of  about  thirty- 


eight  thousand  locomotive.'-  monthly,  Ijut  this  has  resulted  in 
only  a  slight  reduction  of  the  ])ercentage  of  unserviceable 
locomotives.  From  July,  1922,  to  Januarj',  1923,  bad-order 
freight  cars  were  reduced  from  fifteen  per  cent  to  nine  per 
cent,  but  there  has  been  only  a  very  slight  reduction  during 
the  first  three  months  of  this  year. 

It  seems  evident  that  tlie  shops  will  have  to  be  worked  to 
the  limit  of  their  capacity  to  bring  about  the  necessary  im- 
provement in  equipment  conditions  during  the  summer 
months.  Some  roads  are  already  reporting  a  serious  short- 
age of  mechanics,  and  other  methods  than  mere  additions  to 
the  number  of  shop  employees  will  have  to  be  used  to  in- 
crease production.  It  is  encouraging  to  note  that  a  few  roads 
have  adopted  programs  for  extensive  additions  to  their  shop 
facilities  and  if  others  would  profit  by  their  example,  the 
difficulties  experienced  at  present  in  maintaining  locomotives 
and  cars  could  soon  be  overcome. 

In  spite  of  the  emphasis  that  has  l)een  placed  on  the  neces- 
sity for  adequate  shops  for  taking  care  of  modern  rolling 
stock  some  roads  apparently  are  still  buying  equipment  with- 
out providing  a  corresponding  increase  in  repair  facilities. 
Such  a  policv'  will  give  temporary  relief,  but  in  the  last 
analysis  the  railroads  must  turn  out  of  their  shops  repaired 
cars  and  locomotives  capable  of  making  as  many  car-miles 
and  locomotive-miles  as  are  required  to  handle  the  business, 
or  their  equipment  condition  will  deteriorate.  In  the  inter- 
est of  economical  operation,  the  capacity  of  the  shops  should 
be  brought  up  to  the  point  where  they  will  l^e  able  to  do  the 
necessary  amount  of  repair  work  under  normal  conditions 
without  resorting  to  periodical  campaigns  to  bring  down 
the  percentage  of  bad-order  equipment.  •■ 


.^.t  the  present  time  freight  cars  are  in  such  great  demand 
that  most  shops  find  it  difficult  to  supply  all  the  equipment 

reeded  by  shippers.     There  is  a  strong 

Car  Department     temptation    under    such    conditions    to 

and  Transportation  make  less  rigid  inspection  and  to  ap- 

Expenses  prove  for  loading  cars  that  have  minor 

defects.  Sometimes  it  may  be  per- 
missible to  make  a  liberal  interpretation  of  inspection  rules, 
but  car  men  should  realize  the  extent  to  which  they  are  re- 
sponsible for  transportation  expenses  and  how  much  errors 
of  judgment  may  cost  the  railroad.  For  example,  during  the 
year  1921  derailments  and  other  accidents  due  to  defects 
and  failures  of  equipment  cost  the  railroads  over  ten  mil- 
lion dollars.  Probably  a  large  proportion  of  this  could  not 
have  been  avoided  by  the  most  careful  inspection.  Imt  at  the 
same  time  it  emphasizes  the  losses  that  may  occur  if  defects 
are  passed  by.  Loss  and  damage  to  freight  due  to  defec- 
tive equipment  is  another  large  item  of  expense,  the  total 
loss  in  1921  being  likewi.se  about  ten  million  dollars.  The 
defect  which  caused  the  greatest  loss  was  leaks  in  roofs. 
Defective  grain  doors,  water  leaking  in  around  doors,  de- 
fective lining  or  siding  and  protruding  nails  and  bolts  were 
the  other  principal  sources  of  loss. 

Transferring  loads  is  another  item  of  transportation  ex- 
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pense  which  the  car  department  can  help  to  minimize.  Con- 
siderable reductions  can  sometimes  be  effected  by  repairing 
cars  under  load  wherever  possible,  but  in  this  case  preven- 
tion of  the  cause  of  transferring  is  the  most  effective  meas- 
ure. Proper  preparation  of  cars  for  the  commodities  they 
are  to  carry  requires  considerable  care,  but  the  savings  to  the 
railroad  by  eliminating  labor  charges  for  transferring  and  by 
expediting  shipments  make  it  well  worth  while  to  give  this 
matter  special  attention. 


The  railroad  pattern  shop   is  often  more  or  less  neglected 
as  regards  machine  equipment  in  spite  of  the  fact  that  this 
department,   in  proportion  to  its   size, 
Labor-Saving     affords    as   great    an    opportunit}-    for 
Machinery        economy   by   the   use   of    labor-saving 
in  Pattern  Shops  machinery  as  any  other  shop  depart- 
ment.     It    frequently    takes    weeks   to 
make  some  of  the  larger,  more  complicated  patterns,  whereas 
the  time  and  cost  of  this  work  can  be  reduced  often  as  much 
as  iifty  per  cent  if  the  pattern  shop  is  equipped  with  such 
machines  as  the  variety  saw  bench,  power  sanding  machines, 
portable  hand  planers  and  jointers,  and   in  particular  the 
universal  wood  milling  machine.    The  latter  type  of  machine 
jDerforms  the  same  function  for  the  pattern  shop  as  the  uni- 
versal milling  machine  for  the  machine  shop,  being  used  for 
making  wood,   brass   and   soft  metal   patterns.      It    is   well 
adapted    for   core   box   work,   grooving,   trenching,   jointing, 
routing,   surfacing,   aitting   segments   of   circles,   etc.      Core 
holes  can  be  cut  to  a  uniform  depth  and  equally  divided  by 
the  use  of  this  machine  in  a  fraction  of  the  time  formerly 
required.     The  universal  dividing  head  provides  means  for 
quickly  milling  gear  teeth  exactly  alike,   uniformly  spaced 
and  with  the  proper  allowance  for  draft. 

In  one  case  where  thirty  thousand  dollars'  worth  of 
patterns  had  been  destroyed  in  a  fire,  these  patterns  were 
restored  in  a  short  time  during  which  a  new  wood  milling 
machine  more  than  paid  for  itself.  One  of  these  sets  of 
locomotive  patterns,  which  previously  cost  nearly  thirteen 
hundred  dollars  to  build,  was  made  with  the  universal  wood 
milling  machine  at  a  cost  of  slightly  over  six  hundred  dollars. 
One  foreman  pattern  maker  testifies  that  he  can  make  a  set 
of  core  boxes  for  a  pair  of  locomotive  steam  pipes  in  fifteen 
hours,  which,  without  the  wood-milling  machine,  would  re- 
quire fifty  to  sixt>'  hours.  By  having  the  foreman  or  as- 
sistant pattern  shop  foreman  go  over  the  drawings  on  every 
job  and  pick  out  the  work  that  can  be  done  on  this  machine, 
enough  work  will  be  found  to  keep  it  busy  and  pay  a  hand- 
some return  on  this  investment,  even  in  relatively  small  shops 
where  the  importance  of  cutting  down  hand  operations  to 
the  minimum  is  not  always  appreciated. 


It  is  a  serious  question  if  all,  or  even  a  majority,  of  railroad 
shop  managements  fully  realize  the  relation  of  fuel  oil-burner 
efficiency  to  successful   furnace  opera- 
Fuel  tion   and   the  economical   use   of   fuel. 
Oil-Burner        Exact  figures  as  to  the  number  of  fuel 
Efficiency         °'^  furnaces  of  various  types  used  in 
railroad  shops  in  the  United  States  are 
not  available,  but  if  they  were,  and  the  annual  consumption 
of  fuel  oil  for  these  furnaces  could  be  determined,  the  im- 
portance of  efficient  burners  would  be  apparent.     Fuel  losses 
of  twenty-five  per  cent  are  readily  possible  in  cases  where 
burners  of  the  wrong  type  are  improperly  installed  or  oper- 
ated.    Are  your  burners  one  hundred  per  cent  efficient? 

Under  varying  furnace  conditions  and  requirements,  oil 
burners  must  thoroughly  atomize  the  fuel  oil,  mixing  it  with 
the  right  proportion  of  air.  A  burner  suitable  for  use  on 
one  type  of  furnace  may  not  be  adaptable  to  another  type. 
For  forging,  heating  and  welding  furnaces,  for  example,  a 
burner   is   required    which   will   give   the   soft   soaking   heat 


needed  for  forging,  or  the  reducing  heat  needed  for  welding; 
all  air  used  for  atomizing  and  for  combustion  must  be  under 
the  absolute  control  of  the  operator.  For  heat  treating,  tem- 
pering, annealing,  etc.,  the  burner  must  be  capable  of  adjust- 
ment to  give  finely-regulated,  uniform  temperatures,  the 
burner  highly  atomizing  the  fuel  and  giving  a  short  flame. 
For  regenerative  mechanical  draft  or  stack  draft  furnaces 
another  type  of  burner  is  required,  and  for  high  temperature 
work,  still  another.  Burners  not  scientifically  designed  to 
meet  the  individual  operating  requirements  will  be  wasteful 
of  fuel.  Burners  of  the  proper  type  but  not  properly  applied 
or  intelligently  operated  will  also  cause  excessive  fuel  costs. 
The  problem  of  selection,  application  and  operation  of  the 
right  oil  burners  for  furnaces  requires  a  more  thorough 
knowledge  of  combustion  principles  than  has  been  acquired 
by  the  average  railroad  shop  man  and  it  is  important  that 
expert  advice  be  obtained  on  these  matters,  not  only  in  the 
case  of  new  installations  of  oil-burning  furnaces,  but  where 
these  furnaces  are  already  in  operation.  Most  of  the  reliable 
manufacturers  of  oil-burning  equipment  are  willing  to  give 
the  Ijcnefit  of  their  experience  and  advice  as  furnace  engineers 
without  cost,  and  it  is  greatly  in  the  interest  of  the  railroads 
to  use  this  engineering  service  in  making  sure  that  they  are 
now  getting  the  best  possible  results  with  oil-burning  fur- 
naces and  equipment. 


Centenary  of  the  Delaware  &  Hudson 

/^N  April  23  the  Delaware  &  Hudson  Company  celebrated 
the  one  hundredth  anniversary  of  its  incorporation  with 
suitable  ceremonies  at  New  York  and  Scranton.  It  is  an 
interesting  circumstance  that  when  this  company  was  formed, 
it  was  principally  for  carrying  on  coal  mining  and  trans- 
portation by  canal.  At  that  time  railroads  were  hardly  con- 
sidered practical  and  the  locomotive  had  yet  to  prove  its 
superiority  over  the  horse.  The  gravit}-  railroad  from  Car- 
bondale  to  Honesdale  was  constructed  in  1827  to  supplement 
the  D.  &  H.  canal  and  the  first  locomotive  was  tried  out  in 
1829.  It  was  found  to  be  too  heavy  for  the  rails  and  was  set 
aside  and  not  used. 

The  centenary  was  the  occasion  for  a  review  of  transporta- 
tion developments  in  this  country-  which  brought  out  in  a 
striking  manner  the  important  part  which  railroads  have 
played  in  the  development  of  the  nation.  Looking  back  on 
such  a  significant  occasion  to  consider  the  conditions  existing 
one  hundred  years  ago  should  make  critics  of  our  present 
system  realize  what  progress  in  industry  and  transportation 
has  done  to  promote  the  well-being  of  the  people. 

Even  as  recently  as  one  hundred  seventy-five  years  ago 
there  was  hardly  need  for  an  extensive  transportation  system. 
Food,  clothing  and  fuel  were  produced  locally  and  for  the 
most  part  by  primitive  methods  that  had  changed  little  in  a 
thousand  years.  Farming  was  the  principal  occupation  and 
was  carried  on  by  arduous  manual  labor.  Clothing  was  pro- 
duced on  a  small  scale.  To  spin  thread  and  weave  cloth 
women  and  girls  spent  every  spare  moment  at  the  distaff,  or 
working  hand  looms.  Wood  cut  locally  was  practically  the 
universal  fuel. 

About  1750  there  was  brought  out  in  England  the  first  of 
a  series  of  inventions  which  are  largely  responsible  for  our 
modern  industrial  system.  John  Kay  and  his  son,  Robert, 
applied  two  inventions  to  the  loom  which  doubled  its  capacity. 
Soon  after  Rotert  Hargreaves  invented  the  spinning  jenny, 
the  first  machine  for  making  thread.  From  that  time  on 
progress  was  rapid.  Arkwright,  Paul  and  Crompton  added 
improvements  to  textile  machinery.  About  1790  Edmund 
Cartwright  developed  the  power  loom,  and  Eli  Whitney  the 
cotton  gin. 

In  the  meantime,  the  search  for  power  more  adaptable  and 
reliable  than  water  or  wind  had  been  going  on.  Newcomen 
invented  the  steam  engine  about   1700   and   in   1769  James 
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Watt  brought  out  the  first  of  a  series  of  improvements  which 
made  it  of  almost  universal  application  and  greatly  in- 
creased its  power  and  efficiency.  Closely  allied  with  the 
proi)lem  of  power  was  that  of  fuel.  Prior  to  1750  the  pro- 
duction of  iron  was  dependent  upon  the  supply  of  wood,  but 
when  the  use  of  coal  was  begun  in  England,  the  output  in- 
creased greatly.  The  steam-driven  pump  and  the  safety 
lamp  made  available  a  large  supply  of  fuel  which  could  be 
mined  safely  and  cheaply. 

These  inventions  together  enabled  production  to  be  carried 
out  on  a  larger  scale  and  far  more  efficiently  than  before, 
but  without  improved  transportation  there  would  have  been 
little  benefit  from  the  ingenuity  of  the  great  inventors. 
Quantity  production  would  have  been  useless  without  fa- 
cilities for  widespread  and  economical  distribution  of  raw- 
material  and  finished  goods,  for  which  horse-drawn  vehicles 
were  entirely  inadequate.  Adam  Smith  wrote,  "A  broad 
wheeled  wagon  attended  by  two  men  and  drawn  by  eight 
horses  in  about  si.x  weeks'  time  brings  back  between  London 
and  Edinburgh  (400  miles)  a  four-ton  weight  of  goods." 

Contrast  these  conditions,  which  existed  a  brief  one  hun- 
dred years  ago,  with  our  modern  transportation  system.  Two 
men  can  now  handle  machines  that  exert  three  thousand  five 
hundred  horsepower.  Thirty  pounds  of  coal,  a  lump  about 
ten  inches  square,  will  haul  one  thousand  tons  a  mile  on  level 
track.  \\"e  are  likely  to  accept  as  commonplace  the  fact  that 
the  cost  of  transportation  is  so  low  that  fresh  fruits  from 
California  can  be  sold  in  Maine  at  a  reasonable  price.  As 
a  matter  of  fact,  it  is  a  wonderful  achievement  and  illustrates 
how  much  the  railroad  has  done  to  give  to  the  common  people 
of  today  advantages  which  kings  could  not  command  a  hun- 
dred years  ago.  In  the  realization  of  what  transportation 
means  in  modern  life,  every  railroad  man  should  find  an  in- 
spiration  to  further  progress. 


What   Our  Readers  Think 


New   Books 

H.^NDBcoK  (IF  Steam  Lixomotive  Construction  {Handbuch  dcs 
DampAokomotivbaues).  By  Dr.  Martin  Igcl.  606  pages. 
5^2  in.  by  8  in.,  10  pla'.e.t,  bound  in  cardboard.  Published  by 
G.  Redcr,  Berlin,  Germany. 

European  locomotives  show  a  greater  diversity  of  general 
design  than  is  usual  in  America  and  this  probably  explains 
why  many  more  treatises  on  motive  power  are  published  in 
foreign  countries.  The  majority  of  these  are  of  considerable 
interest  to  American  readers  because  they  illustrate  numerous 
unusual  designs.  In  this  book  the  author  has  attempted  to 
cover  an  extremely  wide  field  in  a  short  treatise. 

The  first  chapter  deals  ver)-  briefly  with  the  histor}-  of 
locomotive  construction,  which  is  followed  by  statistics  of 
operation  and  a  list  of  builders  in  various  countries.  In 
developing  the  general  theorj-  of  locomotive  design,  various 
elements  of  resistance  are  first  taken  up  and  tlie  method  of 
calculating  the  leading  dimensions  of  the  locomotives  are 
outlined.  The  section  dealing  with  the  details  of  construc- 
tion is  comprehensive  and  in  general  is  well  illustrated. 
Some  interesting  diagrams  for  adapting  wheel  arrangements 
to  curves  are  shown.  The  section  on  counterbalancing,  while 
brief,  gives  a  good  idea  of  the  methods  used  with  various 
types  of  locomotives.  The  description  of  cylinder  and  wheel 
arrangements  is  unusually  complete.  Boiler  and  machiner>- 
parts  are  shown  which  are  typical  of  standard  practice,  and 
also  some  of  the  most  radical  innovations.  Eollowing  the 
portion  on  the  details  of  design  is  a  section  which  includes 
photographs,  drawings  and  condensed  descriptions  of  a  wide 
variet}'  of  representative  locomotives  from  all  over  the  world. 

The  book  is  elementary  in  some  respects,  principally 
because  of  the  attempt  to  cover  an  extremely  wide  field  in  a 
small  space.  It  should  be  useful  to  anyone  who  wishes  to 
get  a  bird's-eye  view  of  locomotive  development  in  general 
and,  in  particular,  the  practice  of  the  German  railways. 


Co-ordination    Needed    to    Get    Results 

.,,  ,,  Chicago. 

i  1)  1  HK  Editor: 

The  abstract  of  the  paper  by  G.  M.  Basford,  published  in 
the  .A.pril  issue  of  the  liailu-ay  Mechanical  Engineer,  has  no 
doubt  been  read  with  interest  iiy  many  of  your  readers,  and 
while  perhaps  complete  agreement  as  to  methods  of  attaining 
the  results  indicated  could  hardly  be  expected,  no  one  except 
those  "who  have  eyes  to  see  and  see  not"  will  deny  that  we 
are  commencing  an  era  of  refinement  of  locomotive  design  by 
real  engineering  methods,  instead  of  rule  of  thumb,  and  that 
such  refinement  is  becoming  imperative  owing  to  limits  hav- 
ing been  almost  reached. 

In  the  writer's  opinion,  the  paragraph  commencing, 
"Many  operating  officers  do  not  yet  realize — "  and  ending, 
"We  must  tell  them  about  it,''  strikes  the  keynote  of  the 
whole  situation;  for  what  is  the  use  of  the  refined  locomotive 
if  all  departments  of  a  railroad  that  will  use  directly  or  in- 
directly such  modern  power  are  not  equally  refined  and 
efficient  in  their  methods?  Co-ordination  of  design  in  loco- 
motive detail  and  facilities  is  good,  but  co-ordination  of  ef- 
fort of  department  with  department,  officer  with  officer,  and 
officer  with  rank  and  file  of  the  railroads  themselves  is  in  tiie 
writer's  opinion  of  first  necessity. 

One  has  only  to  trace  an  order  for  equipment,  for  in- 
stance, back  to  its  genesis  to  make  the  lack  of  co-ordination 
apparent.  Eor  example,  a  railroad  has  a  "hunch"'  that  more 
and  better  equipment  is  wanted.  After  months  of  voluminous, 
interdepartmental  and  committee  correspondence,  all  of  which 
could  often  be  boiled  down  into  one  comprehensive  letter  by 
any  business  man  outside  a  railroad  who  really  knew  what 
he  wanted,  the  mechanical  department  is  asked  to  prepare 
specifications,  drawings  of  standards,  etc.,  the  time  allowed 
being  about  one  week,  and  most  generally  varying  inversely 
as  the  value  of  the  order. 

The  specification  being  merely  a  re-hash  and  hodge-podge 
of  previous  specifications  means  about  as  much  as  the  prior 
correspondence,  so  that  in  order  to  protect  himself  from  any 
lurking  danger  of  subsequent  litigation,  the  builder  will  draw 
up  a  concise  and  business-like  specification  and  return  it  to 
the  railroad  for  approval  and  check,  with  a  polite  letter  hiding 
the  real  reason. 

Or  again,  a  mechanical  department  proceeds  to  make  all 
arrangements  to  build  some  cars  only  to  find  from  an  out- 
side source  that  an  order  has  already  been  placed  weeks  be- 
fore by  some  other  department,  with  an  outside  concern. 

How  will  the  refined  locomotive  fare  at  the  hands  of 
officials  who  have  not  the  technical  training  to  appreciate  it, 
or  under  a  condition  where  any  petty  officer  or  even  loco- 
motive man  may  have  its  lap,  lead,  or  exhaust  nozzle,  etc., 
changed  to  suit  his  particular  whim  or  fancy  without  a  thor- 
ough" investigation  by  the  engineering  staff  of  the  mechanical 
department  first? 

Again,  not  a  few  railroad  officers  seem  to  be  incapable  of 
placing  proper  values  on  any  new  device  brought  before 
them  and  are  not  always  willing  to  accept  the  advice  of  those 
most  capable  of  giving  a  disinterested  opinion.  Hence  we 
find  they  are  very  much  impressed  by  so-called  tests  and 
comparisons,  always,  of  course,  in  favor  of  the  device.  Such 
tests  are  generally  found  to  have  been  carried  out  under  quite 
different  conditions,  and  so  are  valueless  from  an  engineering 
point  of  view  although  no  doubt  useful  as  "selling  talk." 

.■\bsence  of  co-ordination  spells  avoidance  of  individual 
responsibilitv  and  leads  to  "passing  the  buck."  How  can 
co-ordination  of  effort  be  obtained  when  a  head  of  a  depart- 
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ment  does  not  know  the  men  working  for  him  even  when  they 
are  on  the  same  floor  of  the  office  building?  To  use  an 
analog}',  how  can  a  locomotive  deliver  ton-miles  if  the  en- 
gineer is  not  sufficiently  interested  to  see  for  himself  whether 
each  part  of  his  engine  functions  properly,  nor  keen  enough 
on  his  job  to  see  whether  more  work  per  pound  of  coal  can 
be  obtained  by  careful  instruction  of  his  firemen,  attention  to 
small  details,  etc.  ? 

If  departmental  heads  did  make  it  part  of  their  business  to 
really  know  their  men,  we  should  not  have  incompetents  get- 
ting relatively  high  salaries  and  technical  men  with  ability 
being  driven  out  of  railroad  ser\'ice  to  more  lucrative  and 
appreciative,  although  not  by  any  means  more  interesting, 
fields  of  endeavor. 

When  conditions  in  railroad  operating  and  mechanical  de- 
partments are  such  that  only  thoroughly  trained  technical 
men  have  the  deciding  voice,  then  the  highly  refined  locomo- 
tive will  have  an  open  road,  with  resulting  lowered  costs  to 
the  public,  higher  dividends  to  the  shareholders  and  higher 
salaries  to  railroad  employees  all  around. 

It  is  very  doubtful  if  the  builders  always  have  tlie  freedom 
to  turn  out  as  good  a  locomotive  as  they  are  capable  of  doing, 
owing  to  prejudice,  badly  written  specifications  and  desire  on 
the  part  of  the  railroad  to  incorporate  perhaps  some  device 
that  does  not  harmonize  with  the  whole  or  refusal  to  accept 
another  that  might  mean  the  difference  between  efficiency 
and  inefficienc;'  in  the  particular  engine.  Entropy. 


Effect  of  Length  of  Center  Sill  on  Impact 
Stress 

Butler,    P.^. 

To  THE  Editor  : 

In  his  article,  ''Present  Day  Tendencies  in  Car  Construc- 
tion." in  the  Railway  Mechanical  Engineer  for  March,  1923, 
E.  R.  Viberg  states  that  with  the  final  buffing  shock  taken 
by  the  striking  plate,  the  center  sill  is  increased  considerably 
in  length  and  naturally  makes  a  weaker  structure  than  would 
be  the  case  if  the  shock  is  delivered  to  the  rear  draft  lugs. 
The  writer  believes  this  statement  to  be  incorrect  and  that  in- 
stead of  creating  a  weaker  structure,  this  increased  length 
will  reduce  the  effect  of  buffing  shock  upon  the  center  sill,  car 
structure  and  lading. 

Whether  the  solid  impact  be  delivered  to  the  center  sill  at 
the  lugs  or  at  the  striking  plate,  the  unsupported  length  of 
the  sill  does  not  alter.  If  the  center  sill  is  assumed  to  be  a 
column  resisting  a  static  load  applied  at  the  lugs,  the  un- 
supported length  of  the  column  may  be  assumed  as  the  dis- 
tance between  bolster  centers;  although  the  cross  bearers  will 
contribute  toward  staying  the  column  both  laterally  and 
vertically,  especially  if  the  car  sides  are  the  load-carrying 
members.  If  the  load  be  applied  at  the  striking  plates,  the 
above  assumptions  will  still  hold  good:  The  column  is 
stayed  at  the  same  points  by  center  braces,  bolsters  and  cross 
bearers.  In  discussing  these  assumptions,  however,  it  should 
be  remembered  that  the  impact  shock  is  a  dynamic  and  not 
a  static  lead,  and  that  a  resilient  structure  will  have  less 
stress  under  a  dynamic  load  than  a  rigid  one. 

The  following  practical  illustration  shows  that  a  long 
center  sill  will  absorb  more  energy  and  so  help  tlie  draft  gear 
to  dissipate  the  impact,  than  will  a  short  one.  If  one  should 
attempt  to  cut  off  a  rivet  head  with  a  2-ft.  cold  chisel  and  a 
2-lb.  hammer,  the  hammer  blow  will  be  absorbed  bv  the  long 
chisel  and  very  little  cutting  effect  produced.  A  .shorter 
chisel  will  cut  faster  with  the  same  expended  energy  because 
less  energy  is  absorbed  by  the  short  chisel  and  so  the  force 
delivered  at  the  rivet  head  is  greater.  The  analog}'  is  true 
for  the  center  sill. 

That  a  given  impact  will  produce  less  stress  in  a  long  sill 


than  in  a  short  one,  lends  itself  to  simple  mathematical  proof. 
If  the  impact  energy  is  denoted  by  B,  the  force  produced  in 
the  sill  by  P  and  tlie  amount  of  compression  by  D,  we  may 

rxD 

write  B  ^ since  the  force  increases  from  zero  to  P 

2 

and  we  are  assuming  the  stress  to  be  within  the  elastic  limit 
of  the  material.    If  f  is  the  unit  stress  and  A  the  area  of  the 

D 

sill  than  P  =  f  X  A.     Since  E  =  f  h where  E  is  the 

L 
modulus  of  elasticity  and  L  the  length  of  the  colunm,  then 
f  XL 

D  =  ■ which  shows,  incidentallv,  that  the  amount  of 

E 

compression  varies  directly  as  the  unit  stress  and  the  length. 
Substituting  tlie  new  values  for  P  and  D  in  the  first  equa- 

A  X  L  X  f = 

tion,  we  obtain  B  = showing  that  the  capacity 

2XE 

for  absorbing  energy  is  directly  proportional  to  the  area,  the 
length  and  the  square  of  tlie  unit  stress.     Transposing,  we 
2  XEXB 

have     ^  L  X  f '     which     may     be     written, 

A 

K  =  L  X  f",  because  for  a  given  impact,  area  and  material, 
B,  A  and  E  are  constant.  Now  let  c  be  the  stress  for  a  length 
C  and  f  the  stress  for  a  length  L.     Then  K  =  C  X  c=  = 

C  X  c=  /C 

L  X  f "  and  f-  = ,  or  f  =  c  V  —  which  shows  that 

L  L 

the  stress  varies  inversely  as  the  square  root  of  the  length. 

Assume  the  length  over  striking  plates  as  41  ft.  4J4  in.,  or 
496.5  in.,  the  length  over  draft  lugs  for  3-in.  draft  gear 
travel  will  then  be  410.75  in.  If  a  given  impact  applied 
at  the  lugs  produces  a  stress  of  20,000  lb.  per  sq.  in.  in  the 
sill,  the   same   impact   applied  to  the  striking  plate  would 

/410.75  

produce  a  stress  of  f  =  20,000  V =  20,000  V  .829 

496.50 

—  20,000  X  .910  =  18,200.  This  is  a  reduction  of  1,800 
lb.  per  sq.  in.,  and  for  a  shorter  car  the  decrease  is  even 
greater.  Thus  for  a  car  whose  length  over  striking  plates  is 
33  ft.  6  in.,  or  402  in.,  the  length  over  rear  lugs  is  316.25  in. 
Using    the    same    comparison,    we    find    the    stress    to    be 


f  =  20,000  V 


/316.25 


402.00 


20,000  V  .787  =  20,000  X  .887 


=  17,740,  a  reduction  of  2,260  lb.  per  sq.  in. 

It  is  therefore  evident  that  applying  the  final  impact  shock 
to  the  striking  plate,  instead  of  attempting  to  apply  it  to  the 
rear  lugs,  results  in  a  stronger  structure.  This  statement,  of 
course,  presupposes  the  coupler  horn  to  be  made  concentric 
with  the  center  line  of  the  coupler  as  suggested  by  the  writer 
in  his  article,  "Protecting  the  Draft  Gear  from  Solid  Im- 
pact." (Published  in  the  Railway  Mechanical  Engineer, 
November,  1922). 

Furthermore,  the  added  length  not  only  relieves  the  center 
sill  from  a  large  amount  of  stress,  but  it  is  obvious  that  the 
increased  resilience  will  aid  the  body  bolster  considerably. 
Using  the  analogy  of  the  long  and  short  chisel,  given  above, 
it  is  evident  that  the  short  length  between  lugs  and  bolster 
will  deliver  a  larger  impact  force  to  the  bolster  than  would 
the  length  from  striking  plate  to  bolster  and  so  the  entire 
car  structure  and  the  lading  would  be  benefited  by  the  in- 
creased resilience.  Wendel  J.  Me\-er. 


Fuel   Consumption  of   Oil   Burning  Locomotives 

Data  Obtained  on  Southern  Pacific  Facilitate  Comparison 
of  Steam  and  Electric  Motive  Power 

By  A.  H.  Babcock 

Electrical    Engineer,   Soutiiern    Pacific    Railroad 

PART  I 


WflEXEVER  electrifii-ation  of  steam  railways  on  a 
large  scale  is  advocated,  one  of  the  principal  argu- 
ments advanced  is  the  large  saving  in  fuel  sure  to 
result  therefrom;  in  fact,  this  was  the  initial  jxiint  of  attack 
in  the  early  days  of  the  art — the  early  1890"s,  for  example — 
long  before  overtime  of  train  and  engine  crews  had  become 
the  very  real  exp>ense  in  train  operation  it  is  today.  Many 
attempts  to  get  accurate  information  on  locomotive  fuel  con- 
sumption have  been  made  during  the  intervening  years,  for 
comparison  with  known  electric  locomotive  performance. 

Fuel  consumptions  of  steam  locomotives  using  coal  can- 
not be  analyzed  as  can  those  of  electric  locomotives,  because 
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Fig.   1 — Side   Elevation   of  Locomotive   No.   3614 

it  is  impossible  to  obtain  accurate  measurements.  When  fuel 
oil  is  used,  the  possible  accuracy  of  such  measurements  more 
nearly  approaches  that  of  electric  operation,  and  much  more 
precise  determinations  are  jwssible. 

By  the  use  of  accurately  calibrated  oil  meters;  by  locating 
with  reference  to  track  conditions,  points  at  which  meter 
readings  shall  be  taken;  by  choosing  an  engine  that  has 
shown  an  average  fuel  performance  under  widely  different 
operating  conditions;  by  giving  this  engine  loads  as  closely 
as  possible  to  its  rating;  and  by  not  changing  the  train  con- 
sist over  the  run,  an  accurate  measure  of  fuel  consumption 
for  any  given  piece  of  track — over  a  mountain,  for  example 
— can  be  had. 

In  connection  with  and  bearing  directly  upon  electrifica- 
tion possibilities,  such  a  study  has  been  made  of  the  track 
over  the  Tehachapi  Pass,  where  topographical  and  operating 
conditions  are  severe;  also  they  are  representative  of  moun- 
tain railways  on  the  west  coast.' 

Engine  No.  3614  was  selected  because  the  records  of  the 
fuel  bureau  showed  it  to  be  an  "average  performer"  in 
through  freight  service.  Its  characteristics  are  given  in  de- 
tail. Tables  1  and  2.  On  every  run  a  different  engine  crew 
handled  the  train,  the  selection  being  by  the  usual  "first  in, 
first  out"  method  standard  on  the  railway.     A  trained  ob- 

*A  paper  pref^ented  at  the  spring  ccnvention  of  the  American  Institute  of 
Electrical  Engineers  at  Pittsburgh,  Pa.,  on  April  25.  This  is  the  first  part 
of  an  article  in  two  parts.  It  describes  a  method  employed  for  securing  an 
accurate  meAsurement  of  the  ei^ciency  of  an  oil-burning  steam  locomotive  in 
moving  a  1. 000-ton  train  over  a  given  piece  of  track.  The  second  part  of 
the  article  will  describe  the  manner  in  which  the  method  was  applied  and 
will  include  the  results  obtained. 

^See  also  Transactions.  American  Institute  of  Electrical  Engineers, 
V'cl.  XXXII,  p.   1S45,  "Mountain   Railway  Electrification." — Babcock. 


server  rode  the  engine  and  made  all  the  readings.  The  train 
weights,  taken  from  the  yardmaster's  reports  at  the  initial 
points,  were  corrected,  during  the  runs,  for  fuel  and  water 
consumed^. 

George  McCormick,  general  superintendent  motive  power, 
Southern  Pacific  Lines,  afforded  every  facility  of  his  de- 
partment in  the  prosecution  of  the  work;  he  prepared  the 
engine  and  made  valuable  suggestions. 

The  division  officials  inconvenienced  themselves  many 
times  to  permit  a  single  engine  train  to  run  without  change 
of  load  over  a  congested  piece  of  track. 

William  Hood,  for  many  years  chief  engineer,  Southern 
Pacific,  who  located  and  constructed  this  line,  named  the 
points  at  which  the  track  conditions  change  in  significant 
fashion.  It  was  found  during  the  test  runs  that  all  engineers 
handled  the  trains  very  much  alike,  changing  throttle  or 
cutoff  at  or  near  the  flags  that  had  been  placed  at  the  points 
selected  by  Mr.  Hood;  from  which  it  was  evident  that  the 
points  so  chosen  were  really  representative.  The  positions 
of  all  these  reference  points  are  given  in  Fig.  3.  Meter 
readings  and  times  were  recorded  at  all  grade  changes, 
(marked  by  these  flags,  or  by  the  natural  marks  at  such 
points),  and  at  all  starts  and  stops.  The  fuel  oil  was 
metered  through  a  new  two-inch  duplex  piston  type  meter 
that  had  been  calibrated  by  weight  measurements  corrected 
for  temperature.  In  the  final  analysis  all  fuel  measurements 
were  reduced  to  60  deg.  fahr.  Approximate  water  measure- 
ments were  made,  not  to  determine  evaporation,  but  as  cor- 
rection factors  on  the  train  tonnage.  Similar  fuel  correc- 
tions were  made. 

The  train  tonnage,  then,  is  gross  weight  of  train  from 
engine  pilot  to  caboose  markers,  everything  included. "" 
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Fig.    2 — Side    Elevation    of   Tender 

The  result  is  a  complete  record  of  fuel  consumption  be- 
ginning with  the  enginehouse  firing  up  and  standby  fuel  con- 
sumption until  the  engine  was  called;  while  standing  outside 
the  house  waiting  for  the  train,  testing  brakes,  during  ac- 
celeration, running  up  and  down  the  various  grades,  holding 
the  train  in  sidings,  and  finally  running  down  hill  over  long 
stretches  of  steep  grade. 

In  the  ordinary  system  of  fuel  records  all  fuel  consumed 
in  firing  up,  standing  in  the  enginehouse  and  on  the  out- 
going track  up  to  the  time  the  engineer  assumes  responsibility 
i  e.,  thirty  minutes  before  he  is  called  to  leave  the  terminal, 
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is  charged  to  enginehouse  service;  all  consumed  from  that 
time  until  the  engine  is  placed  on  the  incoming  track  at  the 
end  of  the  run  is  charged  to  road  service. 

Such  records,  brought  probably  to  the  highest  state  of  per- 
fection in  the  practise  of  the  Southern  Pacific  Company, 
give  merely  a  method  of  distribution  of  charges  between  de- 

TABLE  I 

SFtCIFlCATIONS    FOR   2-10-3   TyPE   LOCOMOTIVE   No.    3,614 

Cylinders,  diameter  and  stroke 27J^   in.  by  32  in. 

Weights  in  working  order: 

On    drivers 273,000  lb. 

On    front    truck 29,000  lb. 

On   trailing   truck 46,000  lb. 

Total    engine 348,000  lb. 

Wheel  bases: 

Driving    22  ft.  6  in. 

Total    engine 41   ft.  6  in. 

Driving  wheel,  diameter  outside  tire 63  in. 

Boiler: 

Steam    pressure 200  lb. 

Diameter,  first  ring,  outside 82fs  in. 

Firebox,  length  and  width 120}S   in.  by  75'A    in. 

Combustion   chamber  length 72  in._ 

Tubes,   number  and   diameter 279 — 2   in. 

Flues,   number  and   diameter 40 — S%    in. 

Length   over  tube  sheets 20  ft.  6  in. 

Grate    area 63  sq.   ft. 

Heating  surfaces; 

FiiebcK  and  comb,  chamber 327  sq.  ft. 

Tubes    and    flues 4,130  sq.  ft. 

Total    evaporative 4.457  sq.  ft. 

Superlieating     972  sq.  ft. 

Comb,   evaporative  and   superheating 5,429  sq,  ft. 

General  data  estimated: 

Rated  tractive  force,  S5  per  cent 65,300  lb. 

Cylinder  horsepower   (Cole) 2,724 

Weight  proportions: 

Weigtit  on  drivers  ■—   total  weight  engine,  per  cent.  .  78.5 

Weight  on  drivers  ~-  tractive  force 4.18 

Total  weight  engine  -^  cylinder  hp 127.6 

Boiler   proportions: 

Comb.   heat,    surface   -^    cylinder   hp 1.99 

Tractive  force   -^  comb,  heat,  surface 12.02 

Tractive  force  X   dia.  drivers  -=-  comb,  heat,  surface  758 

Cylinder  hp,  -r-   grate  area 43,1 

Firebo.x    heat,    surface    -^    grate   area 5,2 

Firebox  heat,  surface,  per  cent  of  cvap.  heat,  surface  7.3 

Superheat,    surface,   per   cent   of  evap.   heat,   surface.  21.8 

partments,  provided  a  tasis  of  comparison  between  present 
and  past  performances  quite  sufficient  for  economic  operation 
in  pre-war  days,  but  by  no  means  adequate  in  these  days 
of  intensive  economic  studies.  No  details  of  performance 
are  uncovered. 

These  may  be  divided  into  three  groups: 

I,     Variation  of  fuel  used  in  firing  up  with  respect  to  feed 
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water  temperatures,  i.  e.,  losses  independent  of  the  manner  in 
which  the  engine  is  used  after  steam  is  raised, 

2,  Fuel  burned  in  holding  the  engine  under  steam  at 
terminals  or  on  the  road;  i.  e.,  losses  dependent  upon  oper- 
ating staff  efficiency  rather  than  upon  tonnage,  and  inde- 
pendent of  speed. 

3,  Fuel  consumption  while  moving;  accelerating,  run- 
ning, entering  and  leaving  sidings,  etc,  all  of  which  are  de- 
pendent largely  upon  tonnage,  and  speed.    With  known  ton- 


nage, as  in  these  tests,  the  ton-mile  fuel  cost  becomes  known 
over  widely  varying  road  and  running  conditions. 

Group  I.  For  this  determination  the  boiler  was  filled 
to  ys  gage  glass  (engine  in  enginehouse),  with  water  at  120 
deg,  fahr.  Steam  for  oil  atomizer  and  blower  was  taken  from 
the  house  steam  lines  until  the  boiler  pressure  reached  70  lb. 
gage.  Fig,  4  shows  fuel  with  respect  to  boiler  water  tempera- 
ture and  steam  gage  pressure,  A  second  curve  shows  fuel 
consumption  with  time.  Evidently  not  all  the  heat  in  the 
fuel  reached  the  water  at  first  because  of  the  cold  firebox 
lining. 

From  other  tests  it  has  been  determined  that  the  atomizer 
and  blower  add  14  per  cent  to  the  fuel  consumption.  There- 
fore, if  14  per  cent  of  the  84  gal,  used  up  to  the  time  when 
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the  boiler  furnished  its  own  steam  for  these  purposes  be 
added  to  the  119  gal,  metered  to  the  burner  to  bring  the 
boiler  pressure  up  to  200  lb.  gage,  we  have  131  gal.,  total 
fuel  used  to  raise  steam  with  feed  water  at  120  deg.  fahr. 

If  it  be  assumed,  as  seems  reasonable  all  things  considered, 
that  the  fuel  consumption  for  all  practical  purjxises  is  pro- 
portional to  the  rise  in  temperature,  the  fuel  per  degree  rise 

TABLE   II 

Specifications    for    10,000-Gallon    Cylindrical    Tender 

Capacity    of   fuel    oil 3,120  gai. 

Capacity   of    water 10,030  gal. 

Weight    of   tender   empty 64,900  lb. 

Weifht  of   10,030  gallons  of  water S3,60Olb. 

Weight  of  3,120  gallons  of  fuel   oil 24,9601b. 

Weight   of   tender   loaded 173,460  1b, 

Tender    axle    journals 6  in,  x  il  in. 

Weight    of    truck 8.580  lb. 

Height   from  top  of  rail  to  bottom   of  tank   (loaded  tender)..  2  ft.  9 54  in. 

Width    over    front    steps 9  ft.  6  in. 

Width  over  back   steps.    10  ft.  2J/i  in. 

Fxtreme  width  over  end  sills 9  ft.  10  in. 

J>iameter   of    tank    outside 8  ft.  J4  in. 

is  47/(210-120),  or  0.522  gal.;  from  which  then  can  be 
determined  value  of  storing  the  heat  from  boilers  being  blown 
down  for  washing,  to  use  in  firing  up  other  engines  for  the 
road.  Thus,  to  fire  up  with  feed  water  at  60  deg.,  ordinary 
hydrant  water,  costs  1.14  [0.522  (212  —  60)  -f  (84  — 
47)]  -\-  (119  —  84)  =  167  gal.  Similarly  for  180  deg. 
feed  water,  from  a  hot  water  boiler  washing  and  filling  plant; 
1.14  [0.522  (212  —  180)  +  (84  —  47)]  -f  (119  —  84) 
=  96  gal. 

With  fuel  oil  at  $1.50  per  bbl.  the  71  gal.  saved  per 
engine  fired  up  amounts  to  $2.54,  but  the  money  saved  by 
such  procedure  is  even  more  than  is  apparent  from  the  figures, 
because  the  time  of  turning  an  engine  washed  and  filled  with 
hot  water  is,  by  record,  3J/2  hours  less  than  the  lyi  to  & 
hours  required  when  cold  water  is  used.  Heavy  pMjwer 
represents  an  investment  worth  at  least  $4.00  per  hour.     It 
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could  not  be  rented  for  this  figure.  Hence  the  time  saved 
adds  $14.00  per  engine  turned  to  the  fuel  saved,  and  the 
total  economy  then  is  $16.54  per  engine  turned. 

Group  2.  The  upward  branch  of  the  time-oil  curve, 
Fig.  4,  shows  the  fuel  required  to  hold  an  engine  under 
steam  while  standing  in  the  enginehouse  where  these  tests 
were  made,  to  be  60(lS9  —  119)/(246  —  108)  =  17.4  gal. 
per  hour.  It  is  fairly  representative  of  large  engines  stand- 
ing in  a  well  kept  enginehouse,  no  auxiliaries  running. 

Power  of  this  class  has  air  reverse  gear;  hence,  if  the 
engine  is  standing  where  occasional  movements  must  be 
made,  at  least  one  air  pump  must  be  cut  in.  During  the 
tests  it  was  determined  by  placing  this  engine  in  the  open 
yard,  that  oil  was  used  at  the  average  rate  of  36.6  gal.  per 
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ig.   5 — Fuel   Consumed   per  1,000  Ton   Miles  on   Various  Grades 

hour.  .\ir  temperatures  during  this  period  ranged,  roughly, 
from  20  deg.  to  SO  deg.  fahr.,  therefore  36.6  —  17.4  =  19.2 
gal.  is  the  excess  fuel  consumed  per  engine-hour  when  stand- 
ing in  the  open  in  ordinary  weather. 

Similarly,  the  fuel  cost  of  standing  on  sidings  with  full 
tonnage  train,  is  found  to  be  42.8  gal.  per  hour.  Since  no 
steam  was  used  for  heating  in  either  case,  42.8  —  36.6  =  6.2 
gal.  is  the  fuel  cost  per  hour  of  maintaining  air  pressure  in 
the  train  line,  ready  for  service. 

Group  J.  The  results  obtained  for  the  first  two  groups 
are  evident  upon  even  a  cursory  study  of  the  curves;  but  to 
obtain  results  for  the  third  group  a  more  rigid  treatment  is 
necessary.  The  reduction  of  the  test  observations  in  these 
determinations  occupied  many  weeks  full  time  of  the  two 
observers  (who  rode  the  engine  alternately  during  the  tests), 
C.  M.  Barbour  and  R.  S.  Twogood,  assistant  engineers. 
Southern  Pacific  Company.  Mr.  Twogood  is  responsible  for 
the  details  of  the  test  and  the  analysis  of  the  results.  To 
him    acknowledgments    are    due    for    the    following,    most 


of  which  are  taken  literally  or  abstracted  from  his  report. 
In  the  reductions  of  the  observations,  the  fuel  oil  density 
is  taken  at  0,96;  the  heat  content  18,000  B,  t,  u.  per  pound. 
The  constants  to  correct  the  meter  readings  for  meter  error 
and  to  reduce  to  standard  temperature,  60  deg,   fahr,,  are: 


Oil  Temperature 
130  deg. 
120 

no 

IOC 
90 


Meter  Constant 
0.949 
0,952 
0.956 
0.959 
0,965 


The  time,  fuel  meter  reading,  fuel  temperature,  and  loca- 
tion of  train,  were  recorded  at  every  start,  grade  change  or 
other  important  point,  and  stop.  The  speeds  were  determined 
by  counting  engine  driver  revolutions.  All  grade  changes  at 
other  than  station  points  were  marked  by  white  flags — see 
profile.  Fig,  3,  Grade  compensation  for  curvature  is 
applied  at  0,04  per  cent  grade  per  degree  of  curvature.  The 
equivalent  grades  eastbound  and  westbound  for  the  same 
section  of  track  obviously  are  of  opposite  sign,  and  of  dif- 
ferent numerical  value. 

From  the  log  sheets  of  the  trip  were  tabulated ;  fuel  metered, 
fuel  consumed,  fuel  and  water  in  tender;  time  running  at 
normal  speed,  running  slowly  and  standing.  These  sheets 
then  were  reduced  to  show  for  every  section  of  the  track: 
the  train  weight  corrected  for  fuel  and  water  consumed,  the 
times  between  sidings,  running  through  sidings,  running  be- 
tween stations  or  flag  ]X)ints,  and  standing.  Then  by  com- 
bination of  these  elements  there  were  deduced:  Total  train 
resistances,  horsepower  hours  at  drivers,  thermal  horsepower- 
hours  based  on  actual  average  thermal  efficiency  for  the  trip, 
and  computed  fuel  vs,  actual  fuel  burned.  Based  on 
Schmidt's  tables,  the  train  resistance  for  level  tangent  track 
was  taken  at  7  lb,  per  ton.  The  average  thermal  efficiency 
was  determined  from  the  total  horsepower-hours  and  the 
fuel  burned  when  moving  over  sections  where  the  total  re- 
sistance was  positive,  A  fair  average  standard  time  and  fuel 
used  to  fire  up,  stand  by,  test  air,  and  put  engine  away,  were 
assumed  for  all  trips. 

The  average  gallons  of  fuel  per  thousand  ton-miles,  in 
both  directions,  for  every  section  of  tracks,  but  not  corrected 
for  variations  in  sjieed  within  a  section,  were  determined  un- 
der actual  operating  conditions  of  the  test,  and  are  shown  in 
Fig,  5  plotted  against  equivalent  grade;  wherein  the  curve  as 
drawn  has  been  adjusted  to  give  fuel  requirements  for  con- 
stant speed.  Thus  is  shown  the  fuel  cost  of  acceleration,  and 
how,  in  the  stop,  provided  the  brakes  are  not  used,  a  large 
proportion  of  the  work  done  in  acceleration  is  made  useful 
in  moving  the  train  over  the  track.  This  is  indicated  by 
points  on  the  left  of  the  curve;  points  on  the  right  .show  in- 
crease fuel  consumptions  during  acceleration, 
(To   hr  continued) 


Broad   Gage  Patjfic  Type   Locomotive  for   the    Central   Railway  of   Brazil 
Bui/f  by  the  American  Locomotive  Comfany  and  Disflaycd  at  Brazilian  Continental  Expoiiti4»i. 
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Unique  Type  of  Crosshead  for  Heavy  Locomotives 

After  Extended   Experiments   Pennsylvania   Adopts  Crosshead 
with  Large  Bearings  Which  Greatly   Increase  Durability 


THE  rciin.sylv.iiiia  Railniiid  I)cta|io(l  lotoniotivfs, 
Class  lis,  are  iicitcudrtliy  in  iIr-  si/.i-  of  thr  i  xliiidi-r.--, 
the  Iii.cli  steam  i)re>sure  enijiloyed  and  tlie  limitation 
of  tlie  cut-off  in  full  Ljear  to  50  per  cent.  With  cylinders 
.^n'_>  in,  in  diameter  h_\-  M  in.  stroke  and  a  l)oiler  pressure 
of  250  lb.  per  sq.  in.,  the  maximum  piston  thrust  reaches 
the  unusual  figure  of  182,655  lb.  As  the  main  rods  are 
1  1  ft.  1 1 ..  in.  long,  the  maximum  vertical  thrust  on  the  cross- 
liead,  with  no  vertical  offset  i}etueen  the  center  lines  of  the 
cylinders  and  the  wheels,  would  be  alwut  22,000  lb.  The 
design  of  a  suitable  crosshead  was  made  even  more  difficult 
by   the  limitation   in   permis.-ible   width  of  guides   caused   bv 


the   re^triction^  of  <)l  ' 


inder  centers   and   a   distance 


Experimental    Crosshead    Applied    to    Pennsylvania    2- 
Locomotive.    Class    Lis 


■2   Type 


ot  7(J  in.  uver  the  outside  liub  faces  of  the  main  pair  of 
driving  wheels.  The  reduction  of  the  unit  bearing  pressure 
on   the  crosshead  therefore  presented  a  difficult  problem. 

While  conditions  are  unusual  on  these  locomotives,  a  con- 
siderable amount  of  attention  at  terminals  is  now  required  to 
maint,iin  the  n^-head.-  and  guides  on  heavy  modern  power 


so  that  the  vertical  play  of  the  crosshead  shall  not  exceed 
'4  in.  and  the  lateral  play  shall  not  exceed  5/16  in.  The 
manner  in  which  the  proldem  has  been  solved  by  the  Penn- 
sylvania should  thus  be  of  interest  to  many  other  roads. 

In  order  to  secure  a  material  increase  in  the  bearing  area 
over  the  amount  possible  with  either  the  usual  Laird  or  the 
alligator  ty]>e  crosshead  and  thus  eliminate  the  necessity  for 
frequent  repairs,  the  Pennsylvania  in  Septeral>er,  1920,  de- 
signed and  applied  to  an  Lis.  or  Mikado  type,  locomotive  an 


New    Design   of   Crosshead   for    Us    Decapod 

experimental  set  of  unique  guides  and  crossheads,  with 
double  longitudinal  bearing  ribs,  a  modification  of  the  type 
used  on  the  K4s  (Pacific  type).  These  particular  crossheads 
on  the  Lis  were  28  in.  long  and  had  a  bearing  area  be- 
tween crosshead  and  guide  of  490  sq.  in.  on  the  upper  side — 
divided  between  three  planes — and  2o6  sq.  in.  on  the  lower 
side — divided  between  two  planes.  The  experimental  cross- 
heads  have  proved  highly  satisfactory  in  service,  having  in- 
creased the  average  time  between  relining  from  60  days  to 
,^60  days.  As  a  result  of  these  tests,  the  same  general  t}^e 
has  been  made  standard  for  the  new  lis  Decapod  locomotives, 
of  which  475  have  been  ordered  recently. 

The  guides  and  crossheads  for  these  new  locomotives  are 
shown  in  the  accompanying  drawings.  As  will  be  noted,  the 
crosshead  has  two  bearing  ribs  or  flanges,  o5  in.  long.  These 
provide  an  area  of  T26yi  sq.  in.,  not  counting  radii,  for  up- 
ward thrust  and  376>4  sq.  in.  for  downward  thrusts.  Neg- 
lecting  the   weight   of   the   crosshead   and   rod,   the   vertical 
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thrust  of  22,000  lb.  on  the  cro>shead  thus  results  in  an  up-  tor  type  which  were  35  in.  long  with  guides  <)  in.  wide, 
ward  pressure  of  30.4  lb.  per  sq.  in.  when  the  locomotive  is  This  gave  an  area  of  315  .sq.  in.  for  either  upward  or  dow'n- 
going  ahead  and  a  downward  pressure  of  5S.5  II).  per  sq.  in.      ward  thrusts,   and   a  pressure  of  69.8  lb.  per  sq.   in.     The 
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Guidance   for  Pennsylvania    11s    Decapod    Locomotive 
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when  the  locomotive  is  backing  up  The  weight  of  each  bearing  areas  of  the  new  standard  crossheads  consequently 
crosshead  is  875  lb.,  including  the  pin.  The  guides  are  are  230  per  cent  of  that  of  the  old  design  for  upward  thrusts, 
parted  longitudinally  along  the  center  line  for  ease  in  ma-      and  120  per  cent  for  downward  thrusts. 


^gStuds 


SECTION  B-E 
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'^  "Total  Taper  Tin  IZ"  ^ 


e^-L ^ 

Grease    Lubricated    Crosshead    Pin   with    Bearing   for    Union    Linl<    Removable   from   the   Outer   Side  of  the  Crosshead 


chining,  the  two  halves  being  securely  bolted  together  after  The  crosshead  pin  used  on  the  lis  locomotives  is  also  of  a 

they  have  been  finished.  new  design  which   combines  many  desirable   features.     Be- 

The  former  lis  locomotives  had  crossheads  of  the  alliga-      cause  of  the  high  piston  thrust  the  bearing  has  been  made 
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65^  in.  by  6}^  in.  and  the  pin  has  been  hollow  bored  to 
make  it  as  light  as  possible.  At  the  outside  the  pin  extends 
beyond  the  crosshead  to  form  a  bearing  for  the  union  link. 
The  pin  enters  the  crosshead  from  the  outside  and  is  held 
in  place  by  a  steel  retainer  casting  which  is  drawn  tight 
against  the  shoulder  on  the  pin  by  three  studs  in  the  cross- 
head.  In  addition  to  securing  the  crosshead  pin,  the  re- 
tainer holds  the  collar  at  the  outer  end  of  the  bearing  for 
the  union  link  and  carries  the  plunger  which  is  used  to 
force  hard  grease  to  the  main  crosshead  pin  bearing.  The 
bore  of  the  pin  is  closed  at  its  inner  end  by  a  cast  iron  cast- 
ing, which  when  screwed  into  place,  reduces  the  space  al- 
lowed for  grease  and  at  the  same  time  provides  a  passage  for 
the  grease  which  is  fed  to  the  front  and  the  rear  of  the  bear- 
ing by  two  /4-in-  holes.  The  grease  is  inserted  in  the  bore 
of  the  pin  through  a  slot  in  the  retainer  casting  which  is 
covered  by  a  fiat  steel  spring  to  exclude  dirt.  The  retainer 
casting  is  provided  with  a  threaded  hole  which  is  in  en- 
gagement with  the  thread  on  the  grease  plug  shank,  so  that 
there  will  be  no  difliculty  in  starting  the  compression  of  the 
grease,  irrespective  of  the  amount  of  grease  in  the  cavity. 
This  construction  will  prevent  damage  to  the  threads  which 
hold  the  grease  plugs  in  place  and  the  loss  of  the  plug.  The 
crosshead  pin  can  be  removed  by  taking  off  the  retainer,  plac- 


ing puller  and  yoke  which  are  shown  in  the  last  drawing, 
over  the  projecting  end  of  the  pin  and  screwing  a  nut  on 
the  3-in.  diameter  threaded  portion  at  the  outer  end. 
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Stresses  In  Straight  and  Curved  Track* 

Joint    Committee    of    American    Society    of    Civil    Engineers    and 
American   Railway  Association   Presents   Progress   Report 


SINCE  its  organization  in  1914,  the  Joint  Committee  on 
Stresses   in  Railroad   Track  has  been  carrying  on  an 
extensive  series  of  tests  to  determine  the  stresses  set  up 
by  different  types  of  locomotives  when  operated  at  various 
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/    stress   on    Straight   Track   at    High   and    Low   Position    of   Counter- 
weight— Heavy  2-10-2  Type 

speeds.     The  first  progress  report  was  submitted  in   1918. 
This  was  followed  by  a  second  report  in  1920  and  a  third 

*Report  presented  at  the  annual  meeting  of  the  American  Society  of  Civil 
Engineers,  New  York,  January  17,  1923,  and  the  annual  convention  of  the 
American   Railway    Engmeerinj?   .Association,   Chicago,    March    13,    1923. 


report  in  1923,  of  which  a  brief  abstract  is  given  herewith. 
The  committee  will  continue  the  tests  and  investigations,  the 
results  of  which  will  be  presented  as  further  information  is 
obtained. 

The  work  reported  herein  includes  tests  on  straight  track 
and  curved  track.  In  the  tests  on  straight  track,  considera- 
tion was  given  to  the  effect  of  counterbalance,  the  effect  of 
Sf)eed  and  the  combined  effect  of  speed  and  counterbalance, 
and  the  lateral  bending  moments  and  stresses  in  the  rail.  In 
the  tests  on  curved  track  are  taken  up  the  general  action  of 
curved  track  as  the  locomotive  traverses  the  cur\'e,  the  mag- 
nitude of  the  vertical  bending  stresses  in  the  rail  and  the  cor- 
responding vertical  loads  producing  them  as  contrasted  with 
the  normal  loads,  the  lateral  bending  moments  and  stresses 
under  the  several  wheels,  the  distortion  of  the  alinement  of 
the  curves,  and  the  general  effect  of  speed,  degree  of  curve, 
and  super-elevation.  The  tests  were  conducted  on  the  Illinois 
Central,  the  Delaware,  Lackawanna  &  Western,  the  Atchison, 
Topeka  &  Santa  Fe,  and  the  Southern  Pacific.  In  the  tests, 
13  locomotives  of  eight  distinct  tj'pes  were  used.  In  several 
iypes,  there  were  variations  in  the  design  of  tlie  locomotives 
of  the  different  railroads.  The  repyort  is  presented  under 
the  heads  of  Tests  on  Straight  Track  and  Tests  on  Curved 
Track,  covers  162  pages  and  records  the  results  of  470,000 
readings  of  ojjerations. 

Effect  of  Locomotive  Counterbalance 

As  may  be  exjjected,  at  a  speed  of  5  miles  per  hour,  the 
variation  in  stress  due  to  other  causes  is  so  much  greater 
than  that  due  to  the  effect  of  counterbalance  as  to  mask  any 
effect  of  counterbalance. 

From  the  data  it  was  noted  that  the  highest  stress  in  the 
rail  under  the  main  driver  in  all  the  locomotives  except  the 
Pacific  type  of  the  Delaware,  Lackawanna  &  Western  and 
the  Balanced  Compound  Prairie  type  of  the  Atchison,  Topeka 
&  Santa  Fe  occurs  when  the  counterweight  is  up.  For  several 
of  the  locomotives,  a  calculation  for  the  counterbalance  in  the 
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main  driver  would  indicate  that,  in  many  cases,  the  high 
stress  may  be  expected  to  occur  when  the  counterweight  is 
down,  if  the  method  of  calculation  is  that  so  generally  used 
of  neglecting  the  effect  of  the  plane  of  motion  of  the  main 
rod  and  other  outside  rotating  parts  not  being  coincident  with 
the  plane  of  motion  of  the  counterweight  and  wheel  and  rail, 
whereas,  the  opposite  condition  may  be  shown  by  the  results. 
In  general,  for  all  the  locomotives  except  the  Light  Santa 
Fe  type,  the   stresses   attributable  to  counterbalance   at   the 


are  known  with  certainty,  as  it  has  frequently  happened  that 
the  counterbalance  effect  has  varied  from  the  reported  or 
expected  condition.  Attention  should  be  given  to  the  main 
driver  and  a  careful  determination  made  of  the  effect  of  the 
outside  rotating  parts  not  being  in  the  plane  of  the  wheel 
and  counterweight. 

Effect  of  Speed  and   Combined  Effect  of   Speed   and 
Counterbalance 


With  the  exception  of  the  Light  Prairie  type  and  the  Light 
^-jx  v-N       Santa  Fe  type,  the  general  increase  in  stress  in  rail  under 

(-^)  First  Driver  (^      ^]^Q  drivers  due  to  speed  alone  in  changing  from  5  miles  per 

hour  to  the  highest  speed  used  in  the  tests  ranges  from  IS  to 
27  per  cent,  which  may  be  called  a  moderate  and  allowable 
speed  effect.  Witli  the  same  exceptions,  the  maximum  speed 
effect  under  any  one  driver  ranges  from  24  to  30  per  cent. 
For  these  locomotives  and  these  tracks,  therefore,  the  increase 


0.6  0.7         0.8  0.9  1.0  0.1  0.2    ■      0.3  0.4 

Position  of  Counterweight  in  Parts  of  a  Revolution 

Observed    Values    of    Stress   on    Straight    Track,    Light   2-10-2   Type 

highest  speeds  run,  which  in  some  cases  were  greater  than 
the  scheduled  maximum  speed  allowed  for  the  locomotive, 
are  less  than  5,000  lb.  per  sq.  in.  and,  in  most  cases,  con- 
siderably less  than  this.  The  counterbalance  effect  at  the 
highest  speeds  used  may  be  said  generally  to  be  not  more  than 
30  or  40  per  cent  of  the  average  stress  in  rail  at  5  miles  per 
hour;  in  some  few  cases,  it  runs  higher;  but,  in  mostcases, 
it  is  lower.  A  counterbalance  effect  of  30  per  cent  will  not 
be  considered  to  be  excessive,  and  the  only  question  is 
whether  the  scheduled  speeds  are  likely  to  be  exceeded  very 
much.  It  is  seen  that  an  increase  of  speed  of  25  per  cent 
will  increase  the  counterbalance  effect  by  56  per  cent  of  it- 
self, and  an  increase  of  speed  of  41  per  cent  will  double 
the  counterbalance  effect.  It  is  evident  that  great  care  must 
be  exercised  to  prevent  the  scheduled  limits  of  speed  being 
exceeded  very  much  if  the  stresses  due  to  counterbalance  are 
to  be  kept  within,  moderate  bounds.  It  is  also  clear  that 
every  care  should  be  taken  in  the  design,  construction,  and 
maintenance  of  the  proper  counterbalance,  and  checks  should 
be  e.xercised  to  insure  that  the  conditions  of  counterbalance 
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in  Stress  in  rail  due  only  to  the  change  in  speed  noted  may 
be  said  generally  to  be  less  than  35  per  cent. 

For  the  comlsined  effect  of  speed  and  counterbalance  for 
the  same  locomotives  for  the  maximum  speed  used,  the  range 
of  general  total  increase  in  stress  in  rail  is  30  to  53  per  cent, 
and  the  maximum  increase  under  any  driver  ranges  from  43 
to  80  per  cent.  The  stresses  in  rail  at  the  maximum  range 
from  20,000  to  29,000  lb.  per  sq.  in.,  in  the  three  sections  of 
rails  used. 

Principal  Values  of  Incrfase  in  Stress  in  Rail  at  a  Given  Speed  Over 
THE  Stress  at  5  Miles  Per  Hour 

The  Incre.isc  Is  Given  in   Percentiige  orf  the  Stress  .it  5  Miles  Per  Hour 

Drivers 

Combineu 
Si>ecd  speed  and 

alone  ooomtcrbalance  Tender  wheels 

Maxi-                  Maxi-  Maxi- 

Xypc                             Gen-  mnm  un-  Gen-  mum  un-  Gen-  under 

of                                 eral     der  one     eral     der  one  eral  cne 

locomotive                        value     driver     value    driver    Trailer  value  wheel 

.Atchison,      Topeka      St 

Santa    Fe    Railway: 
Pacific,    60    miles    per 

hour     27  30  53  53  15  75  93 

Balanced       Compound 

Prairie  type,  50  miles 

per    hour     15  26  .^0  43  29  50  87 

Miunl.Tin,  60  miles  per 

nour    20  30  35        50,55  10       40,60       110 

Light     Santa     Fe.     45 

miles    per    hour 40  77  105  190  10  25  35 

Heavy    Santa    Fe.    40  ,-„,.„ 

miles   per    hour 18  28  50  80  15     /5.  70.  50   110 

Delaware,     Lackawanna 

&  Western  Railroad; 
Pacific,    60    mdcs    per 

hour      20  24  42  59  14  45  57 

Stresses    With    Experimental    Four-Wheel    Trailing 

Truck 

The  placing  of  a  four-wheel  trailing  truck  under  a  heavy 
Santa  Fe  tyix"  locomotive,  thus  converting  it  into  a  2-10-4 
type,  for  the  purpose  of  learning  experimentally  the  effect  of 
this  form  of  construction  in  changing  the  stresses  in  rail 
under  the  trailers  and  under  the  drivers  was  a  novel  under- 
taking that  gave  results  of  much  interest.  Although  the 
double  trailer  was  put  in  one  of  the  regular  locomotives  and 


272 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97.  No.  5 


thus  the  design  did  not  have  all  the  proportions  which  would 
be  desired  in  a  new  design,  it  gave  very  successful  results 
and  decreased  the  stresses  under  both  drivers  and  trailer,  at 
the  same  time  working  smoothly  and  satisfactorily.  The  in- 
troduction of  the  double  trailer  brings  a  marked  change  in 
the  distribution  of  stress  under  the  several  wheels  of  the  loccv- 
motive.  The  stress  in  90-lb.  rail  under  the  trailer  of  the 
2-10-2  locomotive  is  changed  from  16,900  lb.  per  sq.  in.  to 
9,000  lb.  per  sq.  in.  under  each  trailer  in  the  2-10-4  loco- 
motive. Considerable  load  has  evidently  been  removed  from 
the  last  three  drivers  as  the  stress  at  S  m.p.h.  w-as  decreased 
40  per  cent  under  the  fifth  driver,  ^^■ith  these  changes  has 
come  an  increase  of  60  per  cent  in  the  stress  under  the  wheel  • 
of  the  front  truck,  although  the  resulting  stress  is  not  es- 
pecially high  on  the  straight  track.  Under  the  trailers,  the 
effect  of  speed  is  to  increase  the  stress  25  per  cent,  in  the 
change  from  5  to  40  m.p.h.  Even  at  40  m.p.h.,  tlie  stress  in 
the  90-lb.  rail  under  the  trailers  is  only  11.300  lb.  per  sq.  in. 
and  the  stresses  under  the  drivers  (not  including  the  effect 
of  counterbalance)  are  only  about  13,700  lb.  per  sq.  in.  The 
stresses  indicate  a  smoothly  running  locomotive  on  straight 
track. 

Result  of  Tests  on  Curved  Track 

The  outstanding  result  of  the  study  of  vertical  bending 
stresses  on  curved  track  is  the  variable  distribution  of  load 
among  the  drivers,  and,  particularly,  the  greatly  increased 
loads  found  on  some  of  the  drivers  beyond  that  normally 
expected.  These  high  loads  occur  principally  on  the  inner 
rail  and  are  most  marked  at  the  low  speed,  although  high 
values  were  found  in  a  number  of  cases  at  speeds  two-thirds 
that  corresponding  to  the  super-elevation.  Further  examples 
of  high  loads  under  individual  drivers  at  moderate  speeds 
occurred  in  the  tests  in  California.  Loads  ranging  up  to 
100  per  cent  in  excess  of  the  nonnal  load  were  found  with 
several  of  the  locomotives.  These  excessive  loads  produce 
high  stresses  in  the  rail,  but  more  important  still  they  give 
very  high  bearing  pressures  on  the  rail.  As  the  bearing 
pressures  found  are  considerably  higher  under  some  of  the 
wheels  than  those  which  ordinary  analysis  of  the  effect  of 
transverse  inclination  of  track  and  centrifugal  force  would 
predict,  it  would  seem  well  to  have  a  study  made  of  the  action 
of  the  equalizing  levers  and  the  springs  on  curved  track  to 
try  to  find  the  cause  of  the  concentration  of  load,  and  to  at- 
tempt to  modify  the  design  so  as  to  obviate  such  gross  in- 
equalities. 

Lateral  Bending  of  Rail  on  Curves 

The  lateral  bending  in  the  outer  rail,  under  the  wheels  of 
the  front  truck,  is  found  to  be  always  positive  (indicating 
an  outward  thrust)  and  it  is  generally  positive  also  in  the 
inner  rail.  This  is  true  at  all  speeds.  It  indicates  that  tlie 
flanges  of  the  outer  wheel  of  the  front  truck  always  have  an 
important  part  in  changing  the  direction  of  the  locomotive 
when  moving  on  curved  track. 

In  the  locomotive  having  two-w-heel  front  trucks,  the  lateral 
bending  of  the  outer  rail  at  the  outer  front  driver  is  positive 
at  all  speeds,  with  the  exception  of  the  Mikado  type  on  the 

deg.  curve,  where  the  super-elevation  is  8.5  in.  With  the 
locomotives  having  four-wheel  leading  trucks,  the  bending 
at  tne  outer  front  driver  is  generally  negative  at  the  low- 
speed,  becoming  positive  at  a  higher  speed,  with  the  exception 
that  It  remains  negative  in  the  case  of  the  Pacific  type  loco- 
motive on  tlie  7^2  deg.  curve.  The  outer  rear  driver  gives 
a  positive  lateral  bending  in  the  outer  rail  (outward  thrust 
on  the  rail)  at  all  speeds,  the  one  exception  being  the  Pacific 
type  locomotive  on  the  4  deg.  curve  at  a  speed  of  5  miles 
per  hour.  At  low  speeds,  all  the  other  drivers  generally  give 
negative  bending  in  both  inner  and  outer  rail,  tending  to 
straighten  the  rail.  The  principal  exception  is  that  the  bend- 
ing moment  under  the  inner  fifth  driver  of  the  Santa  Fe  type 


locomotive  is  sometimes  positive.  An  increase  of  speed 
results  in  an  increase  of  lateral  bending  in  the  outer  rail, 
decreasing  the  value  of  the  lateral  bending  stress  if  the  bend- 
ing is  negative  and  increasing  the  stress  if  it  is  positive. 
An  increase  of  speed  results  in  a  decrease  in  the  lateral  bend- 
ing in  the  inner  rail,  the  numerical  value  of  the  lateral  stress 
decreasing  when  the  bending  moment  is  negative  and  in- 
creasing when  it  is  positive.  When  the  stress  due  to  lateral 
bending  is  combined  with  that  due  to  vertical  bending,  it 
will  be  seen  that  the  resulting  stress  may  be  very  great.  This 
is  the  more  marked  because  the  high  lateral  bending  stresses 
generally  occur  under  wheels  giving  very  high  vertical  bend- 
ing stresses,  much  greater  than  those  developed  on  straight 
track.  Thus,  for  example,  at  the  outside  edge  of  the  base 
of  the  inner  rail  of  the  10  deg.  curve  under  the  fourth  driver 
of  the  Santa  Fe  type  locomotive,  at  5  miles  per  hour,  the 
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Stress  is  the  sum  of  23,500  and  29,200,  resulting  in  a  stress 
of  52,700  lb.  per  sq.  in.  This  value  is  the  average  of  a  large 
number  of  runs;  not  infrequently  stresses  several  thousand 
pounds  greater  than  this  were  found,  indeed,  one  of  75,000 
lb.  per  sq.  in.  was  recorded.  It  may  be  added  that  the  value 
of  tlie  lateral  bending  stresses  under  many  of  the  wheels 
ranged  from  40  to  100  per  cent  of  the  vertical  bendina  stress 
under  the  same  wheel; 

The  general  trend  of  the  combined  bending  moments  under 
and  between  the  several  wheels  is  very  striking.  Intense  and 
severe  lateral  bending  action  comes  on  the  track  as  a  whole 
as  the  locomotive  passes  around  the  curve,  tending  to  push 
the  ties  and  ballast  first  to  one  side  and  then  to  another  and 
to  throw  the  curve  out  of  line.  The  ratio  of  the  lateral 
bending  moment  in  the  inner  rail  under  the  fourth  driver 
of  three  Santa  Fe  type  locomotives  (two  of  them  belonging  to 
the  Atchison,  Topeka  &  Santa  Fe  and  one  to  the  Southern 
Pacific)  to  the  vertical  bending  moments  developed  at  the 
same  time  averages  0.16  at  the  lowest  speed  on  the  10  deg. 
curves.     It  should  be  recalled  too  that  the  vertical  bending 
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Stress  UBder  this  driver  was  far  greater  than  the  normal  and 
that  the  pressure  of  the  driver  on  the  rail  must  have  been 
nearly  twice  tlie  normal  load.  The  ratio  of  the  lateral  bend- 
ing moment  under  the  same  wheels  to  the  vertical  bending 
moment  found  generally  on  straight  track  averaged  0.04, 
although  values  as  great  as  0.14  were  found.  As  the  section 
modulus  of  the  rail  about  a  vertical  axis  is  only  about  one- 
fifth  that  about  a  horizontal  axis,  the  lateral  bending  stresses 
in  the  rail  are  relatively  great  in  comparison  with  the  lateral 
bending  moments.  It  will  be  seen  that  tlie  lateral  bending 
effect  on  the  10  deg.  curve  under  the  fourth  driver  of  this 
locomotive  (taking  the  average  value  found)  is  at  least  four 
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times  the  average  value  found  on  straight  track  and  at  least 
twice  the  highest  value  that  may  be  expected. 

Effect  of  Speed  and  Counterbalante  on  Curves 
The  effect  of  counterbalance  on  the  stresses  in  rail  on 
curved  track  is  much  more  variable  than  that  found  on 
straight .  track.  One  interesting  result  of  the  study  of  the 
data  is  that,  under  a  number  of  the  wheels,  the  stresses  at 
the  outside  edge  of  the  rail  showed  marked  effect  of  counter- 
balance, whereas  those  at  the  inside  edge  show  almost  no 
counterbalance  effect. 

The  effect  of  speed  on  the  division  of  the  load  of  the  loco- 
motive between  the  two  rails  of  the  curve  is  quite  another 
matter.  At  and  near  the  speed  of  super-elevation,  in  most 
of  the  tests  on  curbed  track,  the  vertical  bending  stresses  in 
the  two  rails  do  not  differ  much  from  each  other.  It  may  be 
noted  that  analysis  shows  that  the  speed  may  be  increased 
considerably  beyond  the  speed  of  super-elevation  before  the 
load  on  the  outer  rail  would  become  equal  to  that  imposed 
on  the  inner  rail  at  low  speeds.  Although  the  ratio  varies 
with  the  degree  of  curve  and  the  super-elevation  used,  it  may 
be  said  that  for  the  track  used  in  the  tests  the  speed  may  be 
increased  30  to  40  per  cent  beyond  that  of  super-elevation 
before  the  load  on  the  outer  rail  may  be  expected  to  equal 
that  found  on  the  inner  rail  at  low  speeds.  The  foregoing 
discussion  refers  to  the  sum  of  the  loads  under  all  the  wheels; 
the  distribution  of  load  among  several  drivers  may  be  quite 


unequal,  the  vertical  bending  stresses  in  the  rail  under  one 
driver  of  one  t)-pe  of  locomotive  being  as  much  as  double 
what  might  be  expected  in  the  ca.se  of  the  10  deg.  curve  and 
50  per  cent  more  on  the  6  deg.  curve.  The  lateral  bending 
stresses  developed  in  the  rails  also  vary  with  the  sjxx'd.  The 
lateral  bending  stresses  in  the  inner  rails  are  very  great  at 
the  slow  speeds,  especially  at  the  driver  in  front  of  the  rear 
driver,  and  sometimes  the  one  in  front  of  this,  in  the  case 
of  the  locomotives  having  eight  and  ten  drivers.  For  medium 
speeds,  say,  up  to  two-thirds  of  the  speed  of  super-elevation, 
the  lateral  bending  stress  under  the  rear  intermediate  driver 
continues  to  be  of  considerable  magnitude.  For  the  higher 
speeds,  the  lateral  bending  stresses  under  these  wheels  de- 
crease markedly  and  at  the  speed  of  super-elevation  the  high- 
est lateral  bending  stress  in  the  inner  rail  may  not  differ 
greatly  from  the  highest  stress  found  in  the  outer  rail.  The 
greatest  lateral  bending  in  the  outer  rail  under  a  driver  is 
found  at  the  outer  front  driver  in  those  locomotives  in  which 
the  wheel  of  the  leading  truck  does  not  assume  the  principal 
part  in  changing  the  direction  of  the  Icx'omotive.  With  an 
increase  in  speed,  this  lateral  bending  stress  increases.  As 
the  stresses  in  the  outer  rail  under  the  wheels  of  the  front 
truck  do  not  increase  with  an  increase  in  speed,  it  is  evident 
that  the  greater  effort  to  change  the  direction  of  the  loco- 
motive at  the  higher  speeds  is  taken  by  the  flange  of  this  first 
outer  driver. 

Type  of  Locomotive 

In  the  matter  of  changing  the  direction  of  the  locomotive, 
it  seems  evident  from  the  tests  that  the  four-wheel  truck  of 
the  Pacific  and  Mountain  types  presents  advantages  over  the 
two-wheel  truck  of  the  Santa  Fe  and  Mikado  types.  With 
the  four-wheel  leading  truck  used,  the  loads  on  the  wheels 
are  such  as  to  give  moderate  vertical  bending  stresses.  With 
the  locomotives  having  the  four-wheel  trucks,  there  is  little 
or  no  outward  bending  stress  developed  in  the  outer  rail 
under  the  first  driver,  this  driver  participating  in  the  turning 
action  only  at  the  highest  speeds.  With  the  two-wheel  front 
truck,  the  lateral  bending  stress  in  the  outer  rail  under  the 
first  driver  may  become  very  great. 

Lateral  Bending  of  the  Rail  Section 

^^'hen  a  lateral  force  is  applied  to  the  head  of  the  rail  and 
the  base  of  the  rail  is  held  in  place  either  wholly  or  partly, 
it  may  be  expected  that  the  rail  web  will  bend  and  the  head 
of  the  rail  will  deflect  outwardly  or  inwardly  ret-atively  to 
the  original  vertical  axis  of  the  rail.  Measurable  values  of 
the  lateral  bending  of  the  rail  section  were  found.  The 
deflection  varied  from  zero  to  0.016  in.  The  values  on  the 
10  deg.  curve  were  somewhat  higher  than  on  the  6  deg.  curve. 
The  Santa  Fe  type  gave  somewhat  higher  values  than  the 
Mountain  type.  As  would  be  expected  from  the  low  speed 
used,  the  deflections  were  greatest  in  the  inner  rail,  and  the 
direction  of  deflection  in  the  inner  rail  was  generally  away 
from  the  track.  The  direction  of  the  deflection  in  the  outer 
rail  did  not  always  correspond  with  the  character  of  the 
observed  lateral  stress  in  the  base  of  rail.  As  the  lateral 
bending  of  the  rail  itself  is  the  result  of  a  number  of  forces, 
including  those  acting  at  the  supports  of  the  rail,  it  is  possible 
that  the  sign  of  the  bending  moment  at  a  wheel  point  may  not 
be  in  keeping  with  the  direction  of  the  lateral  force  acting 
at  that  point,  .^n  interesting  feature  occurred  when  the 
Santa  Fe  type  was  backed  over  the  track.  A  very  high  value 
of  the  deflection  was  observed  in  the  inner  rail  under  the 
fifth  driver,  a  deflection  of  0.016  in.  away  from  the  track 
for  the  10  deg.  curve,  and  one  of  0.014  in.  for  the  6  deg. 
cur\'e.  The  absence  of  leading  wheels  to  guide  the  driving 
wheel-base  is  evident  in  these  results.  Values  of  the  deflec- 
tion as  great  as  0.007  in.  were  found  at  the  wheels  of  the 
tender,  the  middle  wheel  of  a  truck  on  the  inner  rail  giving 
large  deflections. 


Locomotive  Boiler  Water  Circulation 

Rate  of  Heat  Transfer  Depends  on  Rapidity  of 
Water  Movement  Owing  to  Its  Poor  Conductivity 

By  C.  A.  Seley 
Consulting  Engineer,  Locomotive  Firebox  Company 


THE  Babcock  &  Wilcox  publication  entitled  "Steam,  its 
Generation  and  Use,"  contains  a  chapter  on  circula- 
tion of  water  in  steam  boilers,  showing  by  glass  models 
of  vertical  and  inclined  tubes  the  circulation  induced  by 
various  heat  applications.  Mr.  Babcock  makes  the  state- 
ment that  if  the  surface  of  ice  cold  water  was  raised  to  boil- 
ing temperature,  the  heat  would  not  begin  melting  the  ice 
at  a  depth  of  three  inches  in  less  than  about  two  hours.  In 
this  case  there  is  no  circulation  at  all  and  water  of  itself  is 
such  a  poor  conductor  of  heat  as  to  give  the  result  described. 

Water  circulation  is  a  prime  essential  in  a  steam  boiler  for 
several  reasons.  Without  it  there  will  be  little  evaporation. 
For  quantity  evaporation  every  particle  of  water  must  be 
brought  into  contact  with  a  heated  surface  and  the  only  pos- 
sible means  is  by  moving  or  circulating  the  water  particles 
against  the  heated  surfaces.  Each  particle  is  not  thus  in- 
stantly converted  into  steam  but  it  absorbs  heat,  raising  its 
temperature,  increasing  its  volume  or  decreasing  its  weight 
per  unit  of  volume  and  enabling  it,  by  the  law  of  gravity,  to 
assist  in  setting  up,  with  its  fellows  similarly  heated,  an  up- 
ward movement  or  current  balanced  by  a  downward  move- 
ment of  the  colder  particles. 

These  currents  in  various  parts  of  the  boiler  combine  to  set 
up  a  general  circulation  of  the  water,  dependent  on  the 
boiler  design  and  proportions,  and  facilitate  the  gradual  heat- 
ing of  the  entire  mass  of  water.  As  the  highly  heated  par- 
ticles again  come  in  contact  with  heating  surfaces  they  may 
absorb  the  final  addition  of  heat  which  converts  them  to 
steam  in  the  form  of  bubbles,  now  of  greatly  increased  vol- 
ume. We  must  bear  in  mind  constantly  that  there  is  practi- 
cally no  conduction  or  radiation  of  heat  in  the  water  as  be- 
tween its  particles,  that  no  firebox  or  flue  heat  is  transmitted 
to  water  not  in  contact  with  their  surfaces,  and  that  to  fully 
utilize  heating  surface  tlie  steam  bubbles  as  formed  should 
be  swept  off  and  not  allowed  to  linger.  Another  point  is  that 
bv  circulation  the  entire  body  of  water  is  maintained  at  a 
more  even  and  a  higher  temperature,  resulting  in  a  reduction 
of  stresses  in  the  structure  which  otherwise  lead  to  main- 
tenance trouble  and  expense. 

No  one  will  question  the  advantage  of  a  large  volume  of 
highly  heated  water  in  operation.  Even.-  runner  likes  "a 
good  steamer"  and  for  that  there  must  be  proper  water  cir- 
culation and  no  sluggish  areas.  To  obtain  the  highest  evap- 
orative effect  each  unit  of  heating  surface  should  be  swept 
bv  such  a  rapid  circulation  that  steam  bubbles  are  quickly 
removed  from  the  surfaces  after  formation  in  a  medium  of 
so  nearly  equal  temperature  as  not  to  condense  the  steam 
bubble  in  its  path  to  the  steam  space.  Furthermore,  the  more 
direct  this  path  the  freer  the  steam  separation. 

The  evolution  of  the  boiler  from  the  day  of  the  8-wheel 
type  engine  has  been  accomplished  without  much  attention 
to  the  matter  of  water  circulation.  It  was  largely  automatic, 
the  working  out  of  a  natural  law  which  fortunately  was  in 
line  with  the  needs  and  sufficed  in  the  boilers  of  long  past 
years. 

The  early  boilers  had  a  deep  firebox  set  between  the  frames 
and  a  greater  proportion  of  firebox  heating  surface  relative 
to  the  small  grate  areas  than  is  possible  with  boxes  of  later 
design  in  which  the  depth  of  water  legs  was  materially  re- 
duced. The   amount   of  water  contained   in  the  boiler  was 


relatively  small  and  the  upward  current  in  the  deep  legs  in- 
duced an  amount  of  circulation  considered  sufficient,  if 
thought  of  at  all. 

With  the  need  of  increased  power  the  boilers  were  made 
larger  and  longer  and  the  volume  of  contained  water  greatly 
increased,  with  a  tendency  toward  retarding  circulation  until, 
for  another  reason,  arch  tubes  came  into  general  use.  But 
the  arch  tubes  perform  a  ver}'  valuable  function  in  stimu- 
lating water  circulation.  Being  in  the  fire  they  are  valuable 
heating  surfaces,  drawing  water  from  the  throat,  to  which 
the  colder  water  in  the  belly  of  the  boiler  gravitates,  and  dis- 
charging mingled  steam  and  water  at  steam  temperature  at 
the  back  head  a  few  inches  below  the  crown  sheet.  Thus  the 
arch  tube  has  been  a  lifesaver,  so  to  speak,  in  boilers  with 
long  tubes  or  with  deep  combustion  chambers. 

Now,  after  10  or  15  years  in  which  the  arch  tube  has  come 
generally  into  use  in  heavy  p>ower,  the  report  of  the  Com- 
mittee on  Design  and  Maintenance  of  Locomotive  Boilers 
presented  to  the  1922  convention  of  the  A.  R.  A.,  Mechanical 
Division,  called  for  "Careful  consideration  of  the  design  of 
boilers  to  the  end  of  perfecting  circulation  of  water."  This 
seemed  to  imply  that  the  question  was  still  open,  the  last  word 
not  yet  being  said  on  improvement  in  that  line.  The  discus- 
sion of  the  report  brought  out  the  fact  that  water  leg  devices 
in  the  past  had  been  used  in  fireboxes,  but  as  none  seemed  to 
remain  or  to  have  been  developed  to  recognized  standing, 
there  must  have  been  something  wrong  fundamentally,  either 
in  the  manner  of  connection  or  in  their  relation  to  the  di- 
rection of  circulation. 

Some  10  years  ago,  Dr.  \\  .  F.  M.  Goss  made  some  locomo- 
tive boiler  tests  at  Coatesville,  Pa.  Certain  of  the  tests  were 
made  with  the  water  and  steam  surrounding  the  firebox 
isolated  from  the  water  and  steam  in  the  barrel  section  of 
the  boiler,  the  object  being  to  ascertain  the  respective  values 
of  firebox  and  ilue  heating  surface.  When  using  oil  as  fuel, 
the  results  were  7.6  lb.  of  water  per  sq.  ft.  of  firebox  heating 
surface  to  1  lb.  of  water  evaporated  in  the  barrel.  For  coal 
as  fuel  the  results  were  6.15  lb.  to  1  lb.  These  boilers  had 
2^-in.  tubes,  18  ft.  2  in.  long,  about  3,000  sq.  ft.  of  total 
heating  surface,  of  which  206  sq.  ft.  were  in  the  firebox,  58 
sq.  ft.  of  grate  surface,  and  shells  70  in.  in  diameter  at  the 
front  end. 

The  relatively  high  value  of  firebox  heating  surface  for 
locomotive  boilers  shows  one  thing  in  relief;  that  the  fire- 
box is  the  place  where,  in  proportioning  the  boiler,  results  of 
greatest  value  may  be  gained  or  lost.  With  the  low  value 
found  for  the  flue  heating  surface  it  is  evident  that  addition 
or  omission  of  flues  is  not  so  material  in  the  design  at  the 
barrel  end  as  is  consideration  of  lasting  bridges,  flue  main- 
tenance, circulation  and  water  volume. 

The  high  value  of  firebox  heating  surface  is  due  to  the 
combustion  therein.  The  tubes  are  only  about  one-fourth 
the  thickness  of  firebox  sheets,  but  this  advantage  is  lost  be- 
cause of  the  temperature  reduction  of  the  gases  on  entering 
the  flues  and  because  they  are  capable  only  of  imparting  heat 
by  convection  or  rubbing  on  the  tube  walls. 

Bureau  of  ]Mines  Bulletin  Xo.  18  gives  the  results  of 
some  verv  interesting  stationary  boiler  tests  from  v^'hich  the 
following  points  are  noted.  It  was  found  that  the  resistance 
to  the  passage  of  heat  through  boiler  plates  was  very  small 
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as  was  that  to  the  passage  of  heat  to  the  plate  and  from  it  to 
the  water  if  the  surfaces  are  moderately  clean,  and  that  the 
heating  plates  transmit  to  the  boiler  water  all  the  heat  that 
can  be  imparted  to  their  tire  sides.  \\"ith  constant  tempera- 
ture of  the  gases,  increasing  their  velocity  over  the  plates  in- 
creases the  rate  at  which  the  plates  transmit  the  heat  and 
likewise  increases  the  rate  of  steam  making. 

Here  tlien  is  a  plain  case  of  the  value  of  circulation  of  the 
gases.  Based  on  the  findings  there  seems  to  be  a  good  argu- 
ment for  likewise  stimulating  the  circulation  of  the  water, 
whereby  the  water  in  contact  with  the  heating  surfaces  may 
be  so  rapidly  changed  as  to  more  effectively,  thoroughly  and 
evenly  absorb  and  distribute  the  heat  to  the  entire  volume  of 
contained  water  in  the  boiler. 

During  the  Coatesville  tests  an  attempt  was  made  to  meas- 
ure the  rate  and  direction  of  flow  of  the  water  in  the  boilers 
tested  by  special  apparatus,  but  at  only  about  a  half  dozen 
locations  in  a  zone  approximately  central  of  the  side  water 
leg,  21  in.,  45  in.,  and  69  in.,  above  the  bottom  of  the  mud- 
ring.  As  no  other  locations  are  mentioned  it  is  difficult  to 
find  support  for  certain  assumptions  made  in  the  review  of 
the  findings,  that  "enough  water  passes  back  from  the  barrel 
to  the  water  legs  of  the  boiler  to  make  good  that  which  the 
firebox  evaporates  and  no  more."  If  that  be  true,  I  am 
wondering  how  a  temperature  reading  of  only  13  deg.  below 
the  boiling  point  was  found  at  the  lower  back  corner.  The 
test  showed  a  downward  current  in  the  leg  on  the  outer  side 
at  the  various  points  investigated  but  the  high  temperature 
noted  would  seem  to  be  indicative  of  a  fairly  general  cir- 
culation of  the  water,  including  the  barrel  content. 

The  water  discharge  of  the  arch  tubes  and  of  the  water 
legs,  at  the  sides  and  back  of  the  firebox  must  create  a  head 
of  water  at  the  firebox.  It  is  hardly  possible  that  all  of  it  is 
immediately  converted  to  steam  and  if  there  is  an  additional 
head  it  must  flow  forward  into  the  barrel  and  create  a  move- 
ment forward  at  the  top  of  the  barrel,  due  to  its  highly  heated 
condition  and  the  passage  through  it  of  the  steam  bubbles 
arising  from  the  flue  heating  surface.  But  if  the  conclusion 
from  these  tests  is  correct  it  seems  high  time  to  consider 
means  of  inducing  circulation  from  the  barrel  of  the  boiler, 
that  there  be  no  zones  of  sluggish  movement  and  reduced 
temperature. 

Circulation  between  the  boiler  and  the  Nicholson  Thermic 
Syphon  is  brought  about  by  the  unbalanced  head  of  the 
lighter  weight  of  hotter  water  and  steam  in  the  syphon  as 
compared  with  an  equal  volume  of  water  in  the  barrel  of  the 
boiler,  carrying  out  the  law  of  gravity.  Heat  is  the  prime 
mover  of  water  in  a  boiler  and  the  movement,  in  a  general 
way,  may  be  said  to  be  proportional  to  the  amount  of  heat 
absorbed  when  bringing  the  water  up  to  the  boiling  point. 
This  is  true  also  of  the  syphon  and  the  circulation  through 
it  before  boiling  occurs  is  probably  not  more  than  twice  as 
vigorous  as  in  any  other  portion  of  the  firebox  well  exposed 
to  heat,  taking  into  consideration  that  the  syphon  has  both 
sides  so  exposed. 

When  making  steam,  however,  a  very  different  set  of 
conditions  obtains.  Assume  for  example  that  the  heating 
surface  of  a  s>-phon  will  convert  one  cubic  foot  of  water 
into  steam  in  a  certain  time  interval.  The  discharge  from 
the  syphon,  then  for  the  given  time  interval  will  include  one 
cubic  foot  of  w-ater  converted  into  steam,  which  would  be  a 
relatively  small  amount  were  it  not  for  the  fact  that  in  its 
conversion  to  steam,  say  at  200  lb.  pressure,  its  volume  is 
increased  over  115  times,  therefore,  in  the  time  interval  named 
above,  space  for  115  cu.  ft.  of  water  is  made  in  the  syphon 
and  quickly  supplied  from  the  barrel  of  the  boiler,  as  it  is 
inevitable  that  the  bubbles  must  go  up  and  their  place  be 
taken  by  water  from  below.  Thus  a  large  flow  of  water  is 
produced  into  and  through  the  syphon,  carrying  with  it  the 
one  cubic  foot  of  w-ater  now  in  the  form  of  steam  bubbles 
-weighing  less  than  half  a  p)ound  for  each  cubic  foot. 


It  does  not  follow  that  the  relatively  large  volume  of  flow 
through  the  syphon  causes  violent  ebullition,  nor  is  it  constant 
in  action  except  witli  uniform  Ijoiler  conditions.  The  pump)- 
ing  action  of  the  syphon  dej^-nds  mainly  on  heat  absorption 
by  die  water  passing  through  it  and  its  conversion  to  steam. 
There  is  no  doubt  also  of  an  induced  action  from  the  swiftly 
rising  steam  bubbles,  pushing  upward  the  water  in  the 
syphon 

It  has  been  calculated  that  even  without  this  induced 
action  the  water  passes  through  the  neck  of  the  syphon  at  ap- 
proximately four  lineal  feet  per  second,  but  because  the  dis- 
charge opening  in  the  crown  sheet  is  10  to  12  times  the  neck 
area,  the  steam  is  quietly  released.  Calorimeter  tests  have 
shown  exactly  the  same  dryness  of  steam  at  the  dome  as  on 
non-syphon  engines.  This  quiet  release  at  the  syphon  ojHen- 
ings  insures  correct  indications  of  height  of  water  in  gages 
and  permits  a  generally  lower  water  level  with  safety,  with 
a  corresponding  increase  and  betterment  of  the  steam  space 
and  steam  quality. 

It  is  one  of  the  incidental  advantages  of  the  stimulated 
circulation  caused  by  the  syphon  that  mud  and  much  of  the 
precipitated  matter  are  swept  to  w-ashout  points  for  convenient 
cleaning  and  keeping  the  boiler  in  a  generally  cleaner  con- 
dition. Another  advantage  is  a  shortening  of  tlie  time  re- 
quired in  firing  up.  The  saving  of  an  hour  has  been  demon- 
strated, plainly  due  to  the  stimulated  circulation  and  addi- 
tional firebox  heating  surface  afforded  by  the  syphon. 

What  has  been  said  so  far  is  altogether  of  a  theoretical 
nature  which  may  be  very  good  so  far  as  it  goes,  but  the 
value  in  results  is  the  proof  of  the  pudding.  Syphons  have 
been  furnished  to  43  railroads  of  the  United  States  for  over 
500  locomotives.  A  number  of  these  roads  have  made  tests 
of  syphon  equipped  engines  in  comparison  with  others  of 
the  same  class  not  so  equipped.  Results  of  a  dozen  or  more 
road  tests  made  by  various  railroads,  about  equally  divided 
betw-een  saturated  and  superheated  engines  of  the  same 
classes,  demonstrated  coal  savings  on  a  1,000  adjusted  ton 
mile  basis  in  favor  of  the  syphon  equipped  engines  ranging 
from  12  per  cent  to  25  per  cent. 


An  Improved  Grate  Lever  and  Shaker 

Bar 


By  H.  G.  Bonney 

Assistant  Master  Mechanic,  Lehigh   &   New  England^ 

HE  shaking  attachments  for  grates,  while  simple  and  com- 
paratively an  unimportant  feature  of  the  locomotive,  have 
been  responsible  for  more  injuries  in  the  last  three  years 
than  any  other  single  part.  .According  to  the  report  of  the 
Interstate    Commerce    Commission,    the    injuries    caused    by 
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grate  shakers  totaled  109  in  1920,  85  in  1921,  and  49  in 
1922.  The  matter  was  mentioned  especially  in  the  report  of 
the  Chief  Inspector  of  the  Bureau  of  Locomotive  Inspection 
for  the  fiscal  year  ended  Jime  30,  1922. 

On  the  Lehigh  &  New  England  troubles  with  grate  shak- 
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ers  have  been  practically  elimmated  by  a  simple  design  of 
bar  of  the  type  shown  in  the  illustration.  The  upper  end  of 
the  grate  fulcrum  lever  has  a  circular  section  1J4  in.  in 
diameter  and  3  in.  long  on  which  the  lever  fits.  The  socket 
in  the  lever  is  1  -J-^  in.  in  diameter.  The  absence  of  taper 
on  either  the  socket  or  lever  eliminates  the  tendency  for  the 
lever  to  work  off  when  grates  are  being  shaken.  The  shaker 
bars  are  all  interchangeable  and  are  easily  made  by  welding 
a  piece  of  seamless  tubing  to  the  end  of  a  l^/s-in.  round  bar. 


Garratt  Articulated  Locomotives 

'X'HE  provision  of  locomotives  of  great  tractive  force  for 
*■  mountain  sections  or  for  the  haulage  of  unusually 
heavy  loads  is  a  problem  which  has  to  be  met  on  many 
roads.  When  the  requirements  have  been  too  severe  for  the 
conventional  types,  such  as  2-8-2,  2-10-2,  etc.,  the  alterna- 
tive so  far  used  has  been  the  Mallet  articulated  locomotive. 
There  is,  however,  another  form  of  articulated  locomotive 
now  in  use  in  Australia,  Brazil,  South  Africa  and  elsewhere, 
which  offers  certain  advantages  and  is  of  interest  as  another 
solution  of  the  problem.  This  is  the  Garratt  type  which 
was  introduced  in  1909  on  the  Tasmanian  Government  Rail- 
ways. This  locomotive  was  of  the  0-4-4-0  type,  2  ft.  gage, 
weight  71,700  lb.,  with  compound  cylinders  and  16,250  lb. 
rated  tractive  force.  Since  that  time  the  same  type  has  been 
built  for  a  number  of  other  roads  in  several  countries. 

An  example  of  a  recent  design   of  Garratt  locomotives, 
shown   in  the  accompanying  illustration,  was  built   for  the 


thus  a  plain  rectangular  box — with  a  brick  arch — constructed 
of  three  plates,  tube  plate,  inner  back  head  and  wrapper 
sheet  with  but  two  seams  and  easily  stayed.  An  unusual 
length  of  boiler  barrel  with  long  tubes  is  not  required  to  give 
weight  on  the  forward  engine  unit.  As  there  are  no  axles 
underneath  the  ash  pan,  it  can  be  of  ample  size  and  easy  of 
access. 

The  distribution  of  the  weight  over  the  axles  is  positive, 
resulting  from  the  location  of  the  center  or  pivot  castings. 
No  weight  adjusting  links  are  required  between  the  boiler 
and  engine  units  and  as  there  are  no  lateral  control  arrange- 
ments for  centering  the  engine  units,  running  is  as  free  as 
with  two  separate  small  locomotives.  The  boiler  unit  when 
on  a  curve  assumes  the  line  of  the  chord  instead  of  overhang- 
ing the  outside  as  in  the  Mallet  type,  consequently  high  speed 
running  is  perfectly  safe  and  a  speed  up  to  60  miles  p>er 
hour  has  been  made  on  3  ft.  6  in.  gage  track  with  60-in. 
drivers.  The  Garratt  locomotive  is  a  true  double  ender  and 
there  is  no  need  for  turning  at  the  end  of  the  trip. 

The  South  African  locomotive  shown  weighs  299,650  lb. 
with  tanks  filled,  of  which  234,350  lb.,  or  78.3  per  cent, 
is  on  the  drivers.  The  load  on  any  pair  of  wheels  is  less 
than  40,000  lb.  The  total  length  over  couplers  is  65  ft. 
5  in.,  the  length  over  pivot  centers  33  ft.  3  in.,  the  driving 
wheel  base  of  the  separate  units  9  ft.  and  the  total  wheel 
base  of  the  two  units,  58  ft.  7  in.  The  driving  wheels  are 
48  in.  in  diameter  and  the  rated  tractive  force,  53,725   lb. 

The  boiler  is  81  in.  in  diameter,  carries  180  lb.  steam 
pressure,  has  an  evaporative  heating  surface  of  2,554  sq.  ft., 
of  which  211  sq.  ft.  are  in  the  firebox.     There  are  40  super- 


Garratt    Locomotive   of  the   2-6-6-2  Type    Built    by    Beyer,    Peacock   &    Co.   for   the   South    African    Railways 


South  African  Railways.  These  railways,  which  are  of  3  ft. 
6  in.  gage,  operate  some  of  the  most  difficult  sections  of  main 
line  in  the  world.  Continuous  grades  of  3'  per  cent  are 
common,  combined  with  uncompensated  reverse  curves  of 
19  deg.,  over  which  trains  of  400  tons  have  to  be  handled 
at  a  speed  of  10  miles  per  hour. 

This  locomotive,  which  is  of  the  2-6-6-2  type,  was  de- 
signed for  freight  traffic  but  has  been  used  for  heavy  pas- 
senger trains.  However,  orders  have  recently  been  placed  for 
two  additional  Garratt  locomotives  of  the  2-6-2 — 2-6-2  type 
for  certain  passenger  traffic. 

The  locomotive  consists  of  three  units:  A  boiler  unit 
mounted  on  a  girder  frame  carried  at  each  end  by  an  engine 
unit,  each  of  which  has  a  water  or  fuel  tank  built  on  to  it. 
The  pivot  centers  are  located  on  the  engine  frames  so  as  to 
give  proper  weight  distribution.  The  Garratt  locomotive  is 
in  reality  simply  two  plain  engines  "with   one  large  boiler. 

An  important  feature  of  the  Garratt  locomotive  is  the  prac- 
tically unlimited  latitude  permitted  in  the  design  of  the 
boiler.  The  capacity  may  be  all  that  is  required,  the  grate 
area  may  be  ample  for  even  low  grade  fuels,  while  the 
volume  of  the  firebox  and  the  height  from  the  grate  to  the 
crown  sheet  may  be  proportioned  to  give  good  combustion 
without  resorting  to  an  additional  chamber.     The  firebox  is 


heater  units,  Schmidt  type,  with  526J^  sq.  ft.  heating  sur- 
face.    The  grate  area  is  51.8  sq.  ft. 

The  two  engine  units  are  practically  alike  with  inter- 
changeable cylinders,  valve  gear,  rods,  journal  boxes,  spring 
and  brake  rigging.  The  cylinders  are  18  in.  by  26  in.  and 
develop  2,100  rated  horsepower. 

The  ball  joints  of  the  live  steam  pipes  are  located  directly 
under  the  pivot  centers,  being  attached  to  the  upper  portion 
so  that  the  ball  simply  rotates  in  its  cup.  The  exhaust  pipe 
l)all  joints  are  placed  to  one  side  and  provided  with  slip  joints 
to  allow  of  the  slight  longitudinal  movement. 

Nine  tons  of  coal  and  1,250  Imp.  gal.  of  water  are  carried 
in  the  combined  tank  on  the  hind  engine  frame,  the  shoveling 
plate  extending  into  the  cab,  so  that  the  foot  plate  arrange- 
ments are  the  same  as  for  a  locomotive  with  a  tender.  The 
front  tank  holds  3,350  Imp.  gal.  of  water,  the  level  of  the 
two  tanks  being  equalized  by  a  large  pipe  placed  outside  the 
boiler  frame'  and  fitted  with  flexible  connections  to  the  ellaow 
pipes  under  the  tanks. 

The  majority  of  the  Garrett  locomotives  at  present  run- 
ning have  been  designed  and  built  by  Beyer,  Peacock  &  Co., 
Ltd.,  of  Manchester,  England.-  They  range  from  small  loco- 
motives for  2-ft.  gage  track  to  those  on  the  San  Paulo,  Brazil, 
which  are  used  on  5  ft.  3  in.  gage  track. 
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Water  Treatment  on  Missouri 
Pacific 

By  W.  C.  Smith 

Mechanical   Superintendent,    Missouri   Pacific,    St.    Louis,    Mo. 

"PHE  experience  of  the  past  year  lias  demonstrated  dearly 
and  beyond  question  the  great  advantage  of  careful  at- 
tention to  the  quality  of  locomotive  boiler  water  supply.  It  is 
recognized  that  the  Cjuestion  of  proper  water  supply  is  an 
individual  problem  in  each  instance.  The  Missouri  Pacific, 
after  experience  witli  many  varieties  of  proprietary  com- 
pounds and  also  soda  ash,  adopted  a  constructive  program 
for  the  improvement  of  the  quality  of  its  water  supply  by 
the  elimination  of  the  largest  possible  amount  of  impurities 
before  turning  the  water  into  its  locomotives.  These  experi- 
ences are  not  intended  as  representing  recommendations  for 
universal  practice,  but  are  submitted  as  information  and  it 
is  probable  that  they  may  prove  of  benefit  in  suggesting 
a  method  which  has  effected  large  economy  and  materially 
assisted  in  the  improvement  of  locomotive  operation  and 
maintenance. 

The  Missouri  Pacific  system  operates  over  approximately 
7,500  miles  of  railroad.  It  taps  nine  states  extending  from 
the  Mississippi  west  through  the  plains  of  western  Kansas 
to  the  Rocky  mountains  and  from  the  ^Missouri  river  south 
through  the  Ozarks  of  .\rkansas  and  the  bayous  of  Louisiana. 
The  characteristics  of  the  water  supply  sources  vary  from 
the  best  to  among  the  worst  in  the  country.  Water  supply 
problems  include  the  handling  of  the  coal  mine  waters  in 
Illinois,  the  muddy  waters  of  the  Missouri,  the  gyp  and 
alkali  waters  of  the  Kansas  plains,  the  salt  waters  from  oil 
fields  and  the  soft  soda  waters  from  southern  deep  wells. 
With  such  variety  in  the  quality  of  water  .^^upplies  the  marked 
difference  in  effect  upon  engine  performance  and  operation 
was  noticed  early.  Trouble  from  scale  with  consequent  leak- 
ing and  short  life  of  flues  and  fire  boxes  on  bad  w-ater  dis- 
tricts was  a  problem  of  the  first  importance.  Various 
compounds  and  soda  ash  were  tried  out  as  internal  treat- 
ments, but  in  most  cases  they  resulted  in  an  increase  in 
foaming  and  involved  the  road  in  such  heavy  expense  for 
a  careful  follow-up  system,  that  it  was  decided  to  place 
reliance  on  more  careful  and  reliable  methods. 

First  Plant  Built  in  1905 

Complete  water  softening  plants  were  first  installed  in 
1905.  The  terminals  at  Little  Rock,  Ark.,  Kansas  Cit)%  Mo., 
Hoisington,  Kan.,  and  Wichita  and  Pueblo,  Colo.,  were 
equipped  and  a  number  of  intermediate  stations  between 
Poplar  Bluff,  Mo.,  and  St.  Louis  and  Bush,  111.;  also  be- 
tween Kansas  City  and  Pueblo,  about  32  stations  in  all.  A 
summary  for  the  year  1909  developed  the  following:  Water 
treated,  312,234,000  gal.;  scale  removed,  591,000  lb.  Com- 
pared to  1905,  there  was  a  44.7  per  cent  reduction  in  engine 
failures  due  to  leaky  flues,  etc.,  and  also  a  reduction  of  333 
per  cent  in  boiler  maintenance  and  consequent  increase  in 
net  tons  handled  per  mile. 

In  view  of  these  results  and  the  large  return  on  the  invest- 
ment, an  appropriation  was  made  for  18  additional  plants 
to  be  installed  in  the  bad  water  district  west  of  Kansas  City. 
Up  to  this  time,  the  entire  supervision  for  all  plants  had 
been  centered  at  St.  Louis,  but  it  was  found  that  the  distance 
severely  interfered  with  the  obtaining  of  efficient  and  regular 
results,  so  in  1910  traveling  chemists  with  small  laboratories 
were  located  at  Kansas  City  and  Little  Rock,  these  being 
central  and  convenient  headquarters.  This  arrangement 
worked  out  ver}-  well  and  excellent  results  were  obtained. 
■  In  1917,  eight  additional  plants  were  installed  on  the 
district  between  Hoisington  and  Pueblo,  which  completed  the 

*.\bitrnct  t.£  a  paper  presented  Iwfore  tlie  Western  Society  of  Engineers, 
Chioaso.    January    22,    1923. 


treating  equipment  at  all  water  stations  on  this  territory. 
The  results  obtained  were  so  definite  and  satisfactory  that 
the  district  from  Kansas  City  to  Omaha  was  similarly 
equipped  in  1919  and  1920.  Since  that  year  the  develop- 
ment has  been  continuing'  steadily  until  there  are  now  81 
softening  plants  (including  nine  soda  a.sh  plants)  in  service 
and  six  additional  plants  are  under  construction.  Of  the 
total  of  81  softening  plants  in  service,  36  are  of  the  inter- 
mittent type  and  45  of  the  continuous  type.  Hydrated  lime 
and  soda  ash  are  used  for  the  removal  of  objectionable  mat- 
ter in  supplies,  except  at  the  nine  soda  ash  plants  where 
treatment  consists  only  in  the  removal  of  the  incrusting  sul- 
phates. 

The  cost  of  chemicals  used  in  treatment  varies  from  1.2 
to  13.3  cents  per  thousand  gallons  depending  on  the  quality 
of  the  raw  water;  an  average  cost  is  approximately  four  cents. 
The  total  average  cost  of  treatment,  including  cost  of  chem- 
icals, operation  of  plant,  depreciation  and  supervision  is 
approximately  nine  cents  per  thousand  gallons.  Installation 
costs  for  plants  will  vars'  over  a  considerable  range,  from 
$75  for  the  conversion  of  a  roadside  tank  into  a  soda  ash 
plant,  to  $22,000 — the  cost  of  some  of  the  patented  softening 
plants  now  on  the  market.  An  average  cost  for  installations 
in  use  on  this  system  is  approximately  $4,000. 

Large  Savings  Effected 

With  the  installation  of  six  or  eight  more  plants  at  some 
of  the  points  of  greatest  consumption,  it  is  expected  that  the 
quality  of  water  on  the  ^lissouri  Pacific  will  be  very  well 
in  hand.  Statistics  for  1922  will  show  that  there  are  387 
water  stations  in  service.  Approximately  7,000,000,000  gal. 
were  supplied,  of  which  6,000,000.000  gal.  were  used  for 
steam  purposes.  Of  this  amount,  2,400,000,000  was  softened 
and  approximately  5,000,000  lb,  of  scale  removed  which 
would  otherwise  have  gone  into  the  boilers,  causing  scale 
and  its  attendant  troubles.  It  is  estimated  that  a  saving  of 
70,000  tons  of  coal  was  effected  in  1922  by  keeping  this 
insulating  coating  from  forming  on  the  tubes  and  sheets. 
The  saving  in  boiler  maintenance  engine  time  and  in  re- 
duced engine  failures  has  also  been  very  large.  It  is  esti- 
mated that  the  net  saving,  after  subtracting  the  cost  of  treat- 
ment, will  hS  in  the  neighborhood  of  $500,000,  although  the 
investment  in  treating  facilities  does  not  exceed  $300,000. 
The  intangible  benefits  such  as  the  improved  morale  of  the 
forces  and  the  greater  reliability  of  the  power  are  factors 
which  have  also  benefited  greatly  by  these  facilities  but^can- 
not  be  reduced  to  dollars  and  cents. 

The  following  may  be  of  interest,  as  being  largely  at- 
tributable to  water  softening: 

Reduction  in  en- 
Increased  life  of  Reduction  in  gine  failures  due 
flues  and  fire  boxes  boiler  work  to  boiler  troubles 

Little    Rock    district 150  per  cent  45  per  cent             40  per  cent 

Kansas   City    district 200  per  cent  55  per  cent             30  per  cent 

Wichita  district    300  per  cent  75  per  cent             85  per  cent 

Hoisiniiton     district 3l10   per  cent  65   per  cent               70   per  cent 

Falls    City    district 100  per  cent  40  per  cent              30  per  cent 

An  interesting  feature  was  brought  out  on  our  Colorado 

division  which  runs  from  Hoisington,  Kan.,  to  Pueblo,  Colo., 
338  miles,  and  is  divided  into  two  engine  districts  at  Horace. 
Before  water  treatment  it  was  necessary  to  take  out  a  "V" 
of  flues  every  four  to  six  months  and  clean  out  the  scale,  and 
to  renew  the'  entire  set  after  10  or  12  months'  ser\'ice.  The 
flues  in  locomotive  boilers  are  now  run  from  30  to  42  months. 
Instead  of  >4-in.  scale  on  the  flues  when  they  are  removed 
there  is  less  than  1/16-in.  scale.  -An  engine  running  on  one 
district  could  not  work  on  another  without  several  weeks  of 
bad  leaky  troubles  but  engines  are  now  operated  through 
from  Hoisington  to  Pueblo  without  any  difficulty. 

On  the  district  between  Kansas  City  and  Omaha,  we 
formerly  experienced  considerable  trouble  with  leaky  stay- 
bolts,  making  it  necessar}'  to  hold  an  engine  for  staybolt 
inspection  and  repairs  about  three  days  per  month.  Since 
the  complete  treatment  of  water  supplies  was  put  into  effect 
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we  have  practically  eliminated  the  leaky  staybolts  and  en- 
gines can  be  returned  to  service  in  much  less  time. 

As  an  example  of  water  treating  results  for  stationary 
boilers  at  our  Sedalia,  Mo.,  power  plant,  where  water  is 
treated  for  five  Babcock  and  Wilcox  double-deck  water  tube 
boilers  of  275  hp.  each,  about  650  of  tlie  840  four-inch 'tubes 
were  in  service  12  years,  using  treated  water.  The  raw 
water  here  contains  about  20  grains  per  gallon  of  incrusting 
matter  or  nearly  three  pounds  per  1,000  gal.  and  with  its 
use  untreated,  tulje  failures  were  frequent  and  the  scale 
heavy  and  very  hard. 

-  Many  such  individual  instances  can  be  cited  but  it  is 
probable  that  any  other  railroad,  which  has  given  careful 
attention  to  its  water  problems,  can  do  likewise.  In  fact, 
although  we  cannot  say  our  scale  troubles  have  been  elim- 
inated, they  have  been  materially  reduced.  Also  although 
engine  failures  from  leaking  have  not  been  entirely  elim- 
inated, it  is  a  fact  that  they  are  becoming  very  rare. 

A  factor  which  must  be  given  attention  in  the  correction 
of  water  supplies  is  the  matter  of  organization  and  super- 
vision. The  best  and  most  expensive  apparatus  will  not  give 
results  unless  operated  correctly  and  regularly.  If  a  water 
treating  plant  is  not  run  properly  it  is  worse  than  useless. 
Not  only  is  the  investment  a  loss  but  expected  results  are 
not  secured  and  the  entire  plan  is  discredited.  Only  by 
careful  and  systematic  organization  and  by  placing  definite 
responsibility,  can  good  results  be  secured.  The  methods 
which  have  been  established  and  worked  out  for  taking  care 
of  these  facilities  on  the  Missouri  Pacific  are  as  follows: 

The  water  supply  supervision  is  centered  in  the  engineer- 
ing department,  an  engineer  of  water  service  being  placed 
in  direct  charge.  Small  laboratories  in  charge  of  traveling 
chemists  have  been  installed  at  Little  Rock,  Kansas  City 
and  Osawatomie,  Kan.  Samples  of  both  raw  and  treated 
water  are  sent  from  each  treating  plant  to  the  designated 
laborator)'  on  each  Wednesday  and  Saturday  where  tests  are 
made  promptly  and  reports  are  furnished  to  all  concerned. 
Any  indication  of  unfavorable  tests  results  in  an  inspection 
of  the  plant  on  tlie  ground.  The  treatments  are  governed 
largely  by  the  inspection  of  conditions  in  boilers  and  the 
chemical  tests  are  made  to  assure  water  being  maintained 
in  a  condition  found  to  be  most  favorable.  The  traveling 
chemists  in  the  course  of  their  inspection,  consult  freely  with 
operating  officers,  general  and  division  master  mechanics, 
roundhouse  and  boiler  foremen  and  others  interested  and 
any  complaint  is  taken  care  of  without  delay.  The  engineer 
of  water  service  and  general  boiler  inspector  co-operate  with 
each  other  and  all  concerned.  In  this  manner  water  troubles 
are  adjusted  and  minimized. 

A  point  which  is  always  brought  up  in  a  discussion  of 
water  treatment  is  the  question  of  foaming.  It  is  a  fact 
that  as  a  general  rule  when  a  water  softening  plant  is  put 
in  service  considerable  foaming  complaint  results.  This  is 
also  more  or  less  true  when  an  engine  is  transferred  from 
one  district  with  one  quality  of  water  to  another  with  differ- 
ent water.  In  most  cases,  this  trouble  stops  after  a  few- 
weeks.  We  have  had  some  foaming  trouble  on  the  Missouri 
Pacific  but  with  the  use  of  an  anti-foaming  preparation, 
which  is  essentially  a  weak  acid  emulsion  of  castor  oil  made 
up  by  our  chemical  department,  this  trouble  has  been  kept 
at  a  minimum. 

The  chief  difficulty  encountered  with  boiler  waters  at 
present  is  pitting  and  corrosion.  The  solution  of  this  prob- 
lem is  still  under  study  to  determine  the  cause  more  exactly, 
but  in  this  connection  it  can  be  said  that  while  our  present 
system  of  treatment  has  not  eliminated  this  trouble,  the 
improvement  in  conditions  has  been  ver)-  marked. 

In  summarizing,  permit  me  to  emphasize  again  the  im- 
portance of  careful  and  conscientious  study  of  water  supply 
problems  by  a  specially  trained  organization.  This,  to- 
gether with  close  co-operation  between  the  water  ser\'ice,  op- 
erating and  mechanical  departments,  will  insure  remarkable 


and  satisfactory'  results  and  economies.  Our  experiences  on 
the  Missouri  Pacific,  where  treating  plants  have  been  in- 
stalled and  properly  supervised,  have  proven  conclusively 
that  these  results  can  be  accomplished. 


Economics  of  Water  Treatment* 

By  C.    H.   Koyl 
Engineer   Water   Service,    Chicago,    Milwaukee    &    St.    Paul 

TN  1920,  the  Chicago,  Milwaukee  &  St.  Paul  began  the  in- 
stallation of  water  treating  plants  on  the  tracks  east,  west 
and  south  of  Mitchell,  S.  D.,  where  the  water  is  very  bad. 
\\'e  had  had  for  some  )'ears  a  water  treating  plant  at  Mitchell, 
and  one  at  Sioux  City,  and  on  the  road  had  used  all  the 
anti-scale  compound  the  boilers  could  earn,';  but  in  spite  of 
all  that  had  been  done,  the  service  was  poor  and  expensive. 
On  each  engine  district  there  were  continuous  boiler  leaking 
and  failures  on  the  road  every  week;  every  boiler  spent  about 
two  months  in  the  shop  every  year,  and  averaged  about  $2,000 
per  year  in  heavy  boiler  repairs. 

It  is  now  two  years  since  the  first  of  the  new  plants  were 
put  in  operation.  Since  then  not  one  of  the  boilers  using 
treated  water  exclusively  has  gone  to  the  shop  for  boiler 
repairs.  Because  a  successful  effort  was  made  to  reduce  the 
careless  use  of  coal  on  the  road  not  all  the  coal  saving  can 
be  attributed  to  the  treated  water  and  my  only  means  of  de- 
termining this  amount  is  to  deduct  from  the  total  saving 
a  percentage  equal  to  that  on  adjoining  divisions. 

It  was  noted  quite  early  that,  whereas  the  division  of  678 
miles  was  saving  4,000  tons  of  coal  per  month,  the  130 
miles  which  was  completely  treated  was  saving  three-quarters 
of  the  total,  and  the  548  miles  of  untreated  water  only  one- 
quarter  of  the  total.  It  was  remarked  also  that  about  half 
the  water  treated  on  this  130  miles  of  east-and-west  line 
was  taken  by  engines  of  north-and-south  lines  crossing  it; 
so  that  the  good  accomplished  by  the  treated  water  did  not 
all  show  on  the  record  of  the  130  miles,  nor  even  on  this 
division,  but  on  adjoining  divisions.  And  since  the  north- 
and-south  engines  which  took  water  also  took  coal,  our  rec- 
ord of  coal  saved  on  this  section  of  road  was  probably  not 
more  than  half  of  the  coal  saved  by  the  water  treated  there. 
As  the  months  went  by,  we  found  that  the  winter  savings 
were  far  in  excess  of  the  summer  savings,  evidently  because, 
with  untreated  water,  the  boiler  failures  and  delays  along 
the  road  were  much  worse  in  cold  weather  than  in  warm. 
As  against  the  previous  year,  the  freight  trains  carried  100 
tons  more  load,  each,  and  there  was  saved  an  average  of  60 
lb.  of  coal  per  thousand  gross  ton-miles,  which  was  about  25 
per  cent.  More  than  half  of  this  was  saved  during  the  winter. 
On  the  14  engines  operating  on  this  line,  at  least  $28,000 
per  year  is  being  saved  in  hea-vy  repairs  and  at  least  $12,000 
in  running  repairs.  On  the  same  14  engines,  600  tons  of  coal 
per  month  is  being  saved,  which,  at  $4  per  ton,  amounts  to 
$29,000  per  year.  This  is  a  total  of  $69,000  per  year  saved 
in  repairs  and  fuel.  The  other  savings  due  entirely  to  treated 
water  amount  to  at  least  $60,000  per  year.  This  makes  a 
yearly  minimum  saved  of  $129,000  due  to  the  change  from 
bad  boiler  water  to  good  on  a  strip  of  road  130  miles  long, 
where  the  water  treating  plants  which  effected  the  change  cost 
$90,000  for  construction  and  where  the  cost  of  treating  the 
water  is  12  cents  per  thousand  gallons,  or  $7,200  per  year 
for  the  amount  used. 

In  addition  to  improved  service  on  that  130  miles,  and  a 
reduction  of  $129,000  in  operating  expense,  we  have  also 
released  3  of  the  14  engines,  whose  construction  cost  was 
more  than  that  of  the  water  treating  plants.  .\nd  what  is 
true  on  the  130  miles  is  true  all  over  the  treated  water  dis- 
trict. ^ 

•Abstrnct  i.{  a  paper  presented  befcre  the  Western  Society  of  Engineers, 
Chicago,   .Tanuary  22,    1923. 


Comparative    Cost    of    Spray    and 
Brush  Painting  on  Tank  Cars 

'T'HE  application  of  spray  painting  by  a  refinery  to  its  tank 
^  cars  recently  afforded  an  opportunity  for  a  comparative 
test  of  the  cost  of  brush  and  spray  painting.  The  material 
used  was  a  scrap  enamel,  which  pulled  and  was  therefore 
difficult  to   apply   with   the   brush.      To   overcome   this,   the 


Applying    Paint  to  Tank  Cars  With   An    Extension  Spray 

brush  painters  applied  a  heavier  ccat  of  material  than  was 
necessary. 

Three  cars  were  painted  by  each  me:hod  and  records  kept 
of  the  time  required  and  the  paint  consumption.  The  total 
'ime  required  to  paint  the  three  cars  by  brush  was  between 


42  and  48  hours,  and  21  gallons  of  paint  were  used.  The 
three  cars  that  were  spray  painted,  using  a  De  Vilbiss  ex- 
tension spray,  were  completed  in  five  hours  with  a  paint  con- 
sumption of  10  gallons.  The  cost  of  brush  painting  was 
$15  a  car,  while  the  job  was  completed  by  the  spray  system 
at  a  cost  of  $4.17  a  car. 

The  marked  saving  effected  by  the  spray  system  in  the 
amount  of  paint  used  is  probably  the  result  of  the  special 
character  of  the  paint  applied  in  this  case  and  such  a  sav- 
ing would  not  be  obtained  in  the  case  of  a  freer  flawing 
material.  But  the  greater  covering  capacity  of  the  spray 
coat,  resulting  from  its  uniform  thickness  always  tends  to 
reduce  the  amount  required  to  a  minimum. 


Tank  Car  Specifications 

The  Mechanical  Division  of  the  American  Railway  Asso- 
ciation has  recently  issued  Circular  D.  V.  274  dealing  with 
certain  sections  of  the  Tank  Car  Specifications. 

Attention  is  called  in  the' circular  to  trouble  experienced 
in  classification  yards  due  to  the  failure  of  cast-iron  plugs 
in  the  h(,-ads  of  tank  cars.  This  is  brought  abt)Ut  by  the 
use  of  hollow  plugs,  whereas  Section  7  (b)  of  the  Specifica- 
tions for  Class  I,  II,  III  and  IV  Tank  Cars  requires  that 
such  plugs  should  be  .solid  and  made  of  a  good  grade  of 
cast-iron."  An  examination  should  be  made  of  all  tank  cars 
as  found  practicable  and  solid  plugs  complying  with  the 
Tank  Car  Specifications  substituted  wherever  the  cored  plugs 
are  found  in  use. 

Attention  is  called  to  a  misprint  in  the  first  paragraph  of 
Section  7  (d)  of  the  Specifications  for  Class  II  Tank  Cars 
as  revised  in  1922.  This  section  should  apply  to  both  new 
cars  and  replacements,  the  first  sentence  reading:  (d).  Ef- 
fective July  1-  1923,  for  ne-j.'  cars  and  replacements  on 
existing  cars. 

In  view  of  the  approval  by  letter  liallot  of  the  recommenda- 
tions of  the  Committee  on'  Car  Construction  for  a  special 
center  sill  section  for  all  new  cars  other  than  flat  cars  or 
cars  with  e.-ttremely  low  sides  requiring  fish  belly  type  of 
center  sills,  Fig.  4  of  the  1922  Tank  Car  Specifications,  is 
withdrawn  and  an  illustration  showing  the  new  center  sill 
section  is  substituted  therefor. 


The  Car  Patnt;ng  Sud-  of  tlic  Canadian  Pacific  at  Vancouver, 
B.  C.,  was  completely  destroyed  by  fire  on  the  night  of  April 
10.  Six  pullman  cars  and  adjoining  freight  sheds  were  also 
damaged,  the  total  loss  being  estimated   at  about  $250,000. 
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Recent  Decisions  of  the  Arbitration 
Committee 

{The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  "will  print  abstracts  of  deci- 
sions as  rendered.) 


Cars   Break  Away  While  Switching;   Handling  Line 
Responsible  for  Damage 

On  December  16,  1921,  while  doing  station  switching,  a 
brakeman  of  St.  Louis-San  Francisco  train  No.  42  attempted 
to  hold  three  cars,  placed  on  the  main  line,  by  placing  a 
piece  of  wood  under  the  wheels.  These  cars  broke  away  and 
struck  two  cars  attached  to  the  locomotive,  which  at  the  time 
was  moving  back  toward  them  preparatory  to  entering  a 
siding.  Missouri  Pacific  car  No.  2807,  which  was  between 
the  locomotive  and  an  empty  box  car,  was  broken  in  two. 
This  is  a  60,000-lb.  capacity,  eight  sill,  all  wood  flat  car, 
claimed  by  the  owners  to  be  in  good  condition.  It  was  not 
derailed  and  none  of  the  other  cars  involved  were  damaged. 
At  the  time  of  the  impact,  the  locomotive  and  two  cars  were 
slowing  down  but  had  not  come  to  a  full  stop.  The  original 
wire  report  of  the  accident  stated  that  the  cars  were  moving 
at  the  rate  of  10  miles  an  hour  when  damaged.  The  super- 
intendent's completion  report,  rendered  after  an  investigation, 
revised  this  estimate  to  from  two  to  three  miles  an  hour.  The 
wrecking  foreman  reported  the  cause  "unknown,  not  due  to 
defective  equipment."  The  St.  Louis-San  Francisco  first 
asked  the  owner  for  the  depreciated  value  of  the  car  but  later 
wrote  the  case  up  under  Rule  120.  The  owner's  contention 
is  that  the  damage  was  caused  under  conditions  defined  in 
item  (3),  section  (d)  Rule  32,  which  makes  the  delivering 
company  responsible  for  "letting  cars  get  away  on  incline." 
The  St.  Louis-San  Francisco  contends  that  the  speeds  shown 
on  both  the  preliminan,'  wire  report  and  the  completion  re- 
port are  estimates  of  which  the  latter  is  more  dependable 
since  it  is  based  on  a  thorough  investigation,  and  that  the 
fact  that  none  of  the  other  equipment  was  damaged  shows 
that  the  speed  was  not  the  primary  cause  of  the  damage.  It 
further  contends  that  the  type  of  construction  of  the  car  and 
the  fact  that  it  was  not  the  car  actually  struck,  proves  that 
the  damage  was  solely  due  to  its  light  construction  and  weak- 
ened condition.  It  cited  arbitration  decisions  Nos.  1123, 
1148,  1182,  1185,  1195,  1196,  1197,  1198,  1204,  1205  and 
1210  as  covering  this  case  and  making  the  car  owners 
responsible. 

The  decision  of  the  Arbitration  Committee  states:  "Dam- 
age to  Missouri  Pacific  car  No.  2807  was  due  to  neglect  on 
the  part  of  the  handling  line  to  properly  secure  the  cut  of 
three  cars  against  moving  when  set  on  main  track.  The 
handling  line  is  responsible." — Case  Xo.  1245,  Missouri 
Pacific  vs.  St.  Louis-San  Francisco. 


Responsibility  for  Cost  of  Transfer 

On  Februarv-  18,  1919,  the  Sand  Springs  Railway  de- 
livered Mobile  &  Ohio  car  No.  40760  under  load  to  the 
Atchison,  Topeka  &  Santa  Fe.  The  Santa  Fe  inspector  re- 
'  ported  one  center  sill  split  and  broken,  one  center  silT  split, 
draft  bolt  broken,  one  intermediate  sill  split,  one  needle  beam 
split  and  one  queen  post  missing.  .\  request  for  authority 
to  transfer  the  load  was  refused  by  the  Sand  Springs  Rail- 
wav.  On  February  27  a  joint  inspection  was  made,  v.ith 
the  Santa  Fe  inspector  present  but  not  concurring.     The  re- 


poit  of  this  inspection  showed  one  metal  queen  post  missing, 
two  draft  bolts  broken  and  one  center  sill  split  slightly,  and 
stated  "that  the  Atchison,  Topeka  &  Santa  Fe  must  accept 
the  car  and  transfer  it  at  their  own  expense  and  that  there 
was  no  M.  C.  B.  rule  that  held  the  Sand  Springs  Railway 
responsible."  The  Santa  Fe  transfered  the  load  and  billed 
against  the  Sand  Springs  Railway,  which  refused  paj'ment. 
The  contention  of  the  Santa  Fe  ^^•as,  first,  that  the  Sand 
Springs  Railway  was  not  under  Federal  control  and  there- 
fore, the  modifications  of  the  M.  C.  B.  rules  (1918  code) 
did  not  apply  to  this  case;  second,  that  car  service  Rule  15 
[Rule  2  (g)],  makes  the  delivering  road  responsible  for  the 
cost  of  transfer  on  the  showing  of  the  joint  inspection  re- 
port, and  finally  that  the  joint  inspectors  exceeded  their 
authority  in  rendering  any  "decision"  beyond  a  statement 
of  the  physical  condition  of  the  car.  It  cited  arbitration 
cases  913, '955,  1085  and  1142.  The  Sand  Springs  Railway 
set  forth  that  since  the  cut  was  in  the  yards  of  die  Santa  Fe 
which  had  the  closest  facilities  to  repair  or  transfer,  to  have 
repaired  and  transferred  the  car  on  the  Sand  Springs  Rail- 
wa}-  would  have  required  its  movement  to  another  point,  caus- 
ing a  delay  at  a  time  when  it  was  essential  that  the  movement 
of  freight  be  expedited.  The  Arbitration  Committee  decided 
that:  "In  the  judgment  of  the  receiving  line,  the  defective 
condition  of  the  car  was  such  as  to  justify  transfer  in  ac- 
cordance with  provisions  of  Rule  2;  therefore,  the  delivering 
line  is  responsible  for  the  cost  of  transfer."- — Case  A'o.  1348, 
Atchison,  Topeka  &  Santa  Fe  vs.  Sand  Springs  Railway. 


The  Relation  of  Rule  12  to  Rule  91 

On  December  6,  1920,  the  Philadelphia  8:  Reading  ap- 
plied an  H  type  triple  valve  to  Bessemer  &  Lake  Erie  car 
No.  80369.  Charge  for  this  repair  was  included  in  the 
December,  1920,  bill,  which  was  mailed  January  12,  1921. 
When  the  car  came  home  on  January  14,  1921,  a  joint  evi- 
dence card  was  made  showing  that  it  w-as  equipped  with 
the  H  type  triple.  On  :March  25,  1922,  the  B.  &  L.  E.  sent 
the  repair  card,  dated  December  6,  1920,  and  the  joint  evi- 
dence card,  dated  Januarj-  14,  1921,  to  the  P.  &  R.,  request- 
ing its  defect  card  to  cover  the  cost  of  making  this  repair 
standard.  This  tlie  P.  &  R.  refused  to  furnish,  claiming 
that  at  the  time  the  joint  evidence  card  was  issued  the  car 
owner  had  in  its  possession  the  billing  repair  card  covering 
the  original  repairs,  that  according  to  Rule  13,  it  was  at 
liberty  to  render  bill  for  the  correction  of  the  wrong  repairs 
if  within  the  limit  of  one  year,  as  prescribed  by  Rule  91, 
and  that  its  failure  to  present  the  case  so  that  defect  card 
could  be  obtained  within  that  time  had  outlawed  the  claim. 
The  P.  &  R.  further  contended  that  tlie  intent  of  the  16 
months'  allowance  in  Rule  12  was  not  to  apply  where  not 
required  to  permit  the  correction  of  the  wrong  repairs  and 
that  Rule  91  should  govern.  The  car  owner  maintained 
that  the  joint  evidence  card  was  obtained  within  90  days' 
of  the  return  home  of  the  card,  that  it  was  obtained  and 
used  within  the  time  limits  set  by  Rule  12,  and  that  none 
of  the  provisions  of  Rule  91  become  effective  until  after  the 
defect  card  is  furnished. 

The  decision  of  the  Arbitration  Committee  states  that: 
"In  view  of  car  owner  having  forwarded  the  joint  evidence 
to  the  repairing  line  within  16  months,  which  is  the  limit 
set  in  Rule  12,  fourth  paragraph,  the  time  required  for 
rendering  bill  is  a  reasonable  exception  to  the  limit  of  one 
vear  prescribed  in  Rule  91.  Therefore,  defect  card  should 
be  issued." — Case  No.  12^0,  Bessemer  &  Lake  Erie  vs. 
Philadelphia   &  Reading. 


I 


A  Speed  of  233.P7  Miles  .-\n  Hour  is  the  record  of  a  flight 
of  one  kilometer,  in  a  Curtiss  aeroplane  on  the  course  at  Wil- 
bur Wright  Field.  Dayton.  Ohio,  on  March  26.  liy  Lieutenant 
R.  L.  Maughan. 


Starting  to  Look  Over  the  Train 


Prize  Articles  in  Contest  on  Car  Inspection 

Two  Winning  Papers  Discuss  General   Inspection 
and  Handling  of  Interchange 


A  LARGE  number  of  articles  on  various  phases  of  car 
inspection  were  received  in  the  competition  an- 
nounced in  the  February  issue  of  the  Railway  Me- 
chanical Engineer.  Practically  all  the  papers  contained 
valuable  constructive  ideas,  and  it  required  careful  considera- 
tion to  select  tlie  prize  winners.  After  all  the  entries  had 
been  review-ed  several  times,  the  first  prize  of  $50  was 
awarded  to  A.  J.  Mitchener,  division  general  car  foreman 
of  the  Michigan  Central,  St.  Thomas,  Ontario,  for  his  paper 
on  the  Inspection  and  Lubrication  of  Freight  Cars.  The 
second  prize  of  $35  was  given  to  W.  J.  Owen,  chief  inter- 


change inspector,  Peoria  &  Pekin  Joint  Car  Inspection 
Bureau,  whose  paper  deals  with  Interchange  and  Industrial 
Inspection  of  Freight  Train  Cars. 

Among  others  who  submitted  especially  good  papers  were 
E.  Erickson,  New  York  Central,  Chicago,  111.;  D.  P.  Crill- 
man,  Michigan  Central,  Detroit,  Mich.;  T.  J.  O'Donnell, 
Buffalo,  N.Y.;  M.  H.  Quinn,  Port  Jervis,  N.  Y.;  Arthur 
Schafnitt,,  Birmingham,  Ala.,  and  N.  J.  Walsli,  Union 
Pacific,  North  Platte,  Neb.  The  two  prize-winning  papers 
are  published  herewith,  and  it  is  planned  to  publish  other 
papers   either   complete   or   abstracted   in   succeeding   issues. 


The  Inspection  and  Lubrication  of  Freight  Cars 

By   A.    J.    Mitchener 
Division    General    Car    Foreman,    Michigan    Central,    St.    Thomas,    Ont. 


IN  the  inspection  of  cars  the  couplers,  draft  gear,  air  brakes 
and  trucks  are  equally  important  factors  in  the  safe  and 
continued  running  of  car  to  avoid  accidents  and  delays. 

Couplers 

The  finding  of  coupler  defects  which  result  in  break-in- 
tivos  and  derailments  of  trains  requires  careful  attention  by 
inspectors  and  repairers  in  train  yard  and  repair  tracks  and 
to  obtain  results  co-operation  with  the  operating  department 
and  the  car  department  is  essential  in  reporting  any  partings 
in  trains  en  route  to  terminal,  to  insure  inspection  and  re- 
pairs of  defective  parts;  also  the  use  of  the  A.  R.  A.  gage 
to  locate  couplers  with  more  than  the   S^i   in.   allowed   in 


worn  or  distorted  couplers  or  parts.  The  use  of  the  gage 
is  also  imperative  in  gaging  every^  coupler  where  opportunity 
presents  in  trains  and  repair  tracks. 

Draft  Gear 

Derailments  due  to  couplers  pulling  out  are  largely  due 
to  draft  keys  working  out,  coupler  pocket  rivets  breaking 
and  broken  coupler  pockets.  Inspection  in  train  yards  to  dis- 
cern and  replace  draft  key  pins,  one  or  more  broken  pocket 
rivets  or  a  top  or  bottom  section  of  pocket  fractured  or  broken 
will  in  many  cases  avoid  a  delay  to  the  train  en  route  and 
consequent  expense  of  repairs  on  the  road  or  chaining  of  the 
car  to  a  terminal  for  permanent  repairs. 
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Air  Brakes 

The  maintenance  of  air  brakes  is  a  very  important  feature 
to  insure  proper  handling  of  trains  and  prevent  damage  to 
equipment  by  undesired  emergency  applications  of  air  brakes, 
brakes  dragging  and  heating  and  cracking  wheels  and  in  some 
cases  causing  wheels  to  break  and  derail  the  car.  To  obtain 
this  desirable  condition  careful  test  and  inspection  must  be 
given  all  cars  in  train  yards  to  locate  any  cars  with  porous 
or  suspicious  air  hose  and  remove  same;  or  brakes  having 
excessive  or  short  piston  travel  and  where  brakes  do  not  apply 
and  release  properly.  Where  such  defects  cannot  be  remedied 
in  train  yards  an  air  brake  defect  card  should  be  applied  and 
repairs  made  at  tlie  first  opportunity.  Such  a  card  should 
prevent  the  car  from  being  interchanged  to  a  connecting  road 
until  the  defects  are  repaired. 

All  cars  passing  over  repair  tracks  should  be  tested  with  a 
standard  testing  set  to  locate  defects  in  triple  valve,  cylinder 
and  train  line  equipment  and  where  triple  valve  repairs  are 
necessar}',  the  triple  should  be  properly  tagged  and  given  a 
test  on  a  standard  test  rack  to  insure  proper  repairs.  All 
cars  with  stencilling  over  the  12  months  allowed  should  be 
given  attention  on  repair  tracks  and  air  brake  equipment 
given  cleaning  and  lubrication  and  proper  test  on  completion. 
To  insure  careful  observance  of  this  feature  a  daily  report 
from  each  repair  point  should  be  required  showing  the  fol- 
lowing: 

Number  of  cars  having  air  brakes  cleaned, 
Number  of  cars  let  go  which  were  due  for  cleaning, 
Number  of  air  brake  men  working. 
^\'ith  this  infomiation  a  check  of  conditions  can  be  main- 
tained and  force  of  air  brake  mechanics  adjusted  as  neces- 
sary to  obtain  proper  efficiency   and   the   desired   object   in 
maintaining  air  brake  equipment  at  100  per  cent. 

Trucks 

The  inspection  and  lubrication  of  trucks  is  a  very  special 
and  essentia]  part  of  not  only  a  train  yard  inspector's  and  oil- 
er's duties  but  of  repair  track  foremen  and  assistants  as 
well.  In  train  yards  oilers  should  be  required  to  spud 
journal  packing  well  back  under  the  journal.  It  is  unneces- 
sary to  use  a  large  amount  of  free  oil  and  it  should  only  be 
applied  where  necessary,  as  it  is  very-  evident  that  the  lubrica- 
tion is  required  at  the  back  end  of  the  journal,  as  cases  of 
burnt  off  journals  indicate  that  journals  invariably  burn  off 
at  the  inside  end  and  never  at  the  outside  end  of  the  journal. 
If  packing  is  in  proper  condition  and  well  placed  at  the 
back  end  of  the  journal,  no  trouble  will  be  experienced  from 
lack  of  lubrication. 

The  originating  point  of  a  car  should  be  the  especial  care 
of  car  department  men,  as  too  severe  inspection  and  lubricat- 
ing care  cannot  be  given  cars  where  loaded,  and  if  such  atten- 
tion is  not  given  at  the  originating  point  the  car  may  possibly 
pass  an  inspection  point  a  short  distance  from  the  point  of 
origin  and  give  every  indication  of  running  cool  and  when 
placed  in  a  through  train,  develop  hot  journals  in  a  short 
distance.  Care  should  also  be  given  to  examine  cars  where 
hot  journals  are  found  to  ascertain  if  overloaded.  Where 
truck  springs  are  fully  compressed  it  is  certain  evidence  of  the 
car  being  loaded  over  capacity. 

The  examination  of  journal  bearings  to  locate  thin  brasses 
is  a  point  inspectors  should  follow  closely.  In  changing 
brasses  it  should  be  ascertained  that  the  wedge  or  box  key  is 
bearing  in  the  center  as  a  worn  or  distorted  wedge  or  box 
causing  the  wedge  to  bear  at  the  front  or  back  of  the  brass 
will  cause  the  journal  to  pick  up  strands  of  packing  and  a 
"waste  grab"  and  hot  journal  is  the  result. 

Careful  tabulation  of  results  obtained  by  inspection  and 
oiling  stations  and  monthly  bulletining  of  such  information 
to  all  points  concerned  is  found  to  bring  competitive  results. 
When  a  man  knows  whether  his  efforts  are  bringing  results 
and  if  improvement  is  being  made,  he  is  the  more  anxious 


to  use  eve:y  means  :n  his  power  to  incre_6e  the  visible  fruits 
of  his  efforts.  To  do  this  it  is  necessary  to  keep  a  record  of 
the  hot  journals  out  of  each  inspection  and  lubricating  point 
and  the  number  of  cars  despatched,  car  miles,  number  of 
miles  per  hot  box,  and  number  of  cars  to  every  hot  box,  such 
information  to  cover  the  entire  24-hour  period  for  the  entire 
month  and  indicate  the  shifts  and  side  of  car  upon  which  hot 
boxes  developed  after  leaving  the  oiling  station.  Thus,  it 
will  show  the  number  of  hot  journals  out  of  each  station,  and 
tlie  actual  accomplishment  of  each  point  by  shifts. 

On  the  Canada  Southern  Division  of  the  Michigan  Central 
this  arrangement  has  resulted  in  the  past  year  in  an  average 
better  than  40,000  miles  per  hot  box,  which,  I  believe,  has 
not  been  equalled  by  any  standard  railroad  in  the  United 
States  or  Canada.  This  iigure  is  authentic  and  can  be  veri- 
fied by  records. 

Cracked   Wheels 

The  particular  feature,  however,  is  to  locate  and  remove 
defective  wheels  from  equipment,  which  condition  can  only 
be  obtained  by  directing  the  attention  of  car  inspectors  and 
car  repairers  in  the  train  yard,  and  car  foremen  and  assistant 
car  foremen  on  repair  tracks,  continually  to  the  necessity  of 
extreme  care  being  given  this  particular  feature. 

Particularly  is  this  true  as  regards  the  cracked  wheel 
feature  which  is  the  most  important  and  difficult  defect  in 
wheels  to  be  located  by  an  inspector  or  repair  track  foreman  or 
assistant.  This  desired  condition  can  be  obtained  by  publish- 
ing monthly  at  each  inspection  and  repair  point  on  the 
division  the  names  of  inspectors  and  other  employees  who 
locate  cracked  wheels  and  also  notify  each  man  individually 
and  complimenting  him  on  each  wheel  found,  tliereby  stimu- 
lating a  competition  to  obtain  the  best  showing  by  each  in- 
dividual man  concerned.  I  have  found  this  to  be  entirely 
practicable  and  for  the  past  year  I  show  the  number  of 
cracked  wheels  located  on  the  Canada  Southern  Division  of 
the  Michigan  Central: 

March,    1922    36 

April     107 

May    153 

June   92 

July    85 

August    135 

September     132 

October 189 

November 1 54 

December    126 

Tanuarv,    1923    279 

February    175 

TM.-il     I,66J 

It  is  found  that  the  men  who  become  adept  at  locating 
cracked  wheels  are  also  ver>'  particular  in  finding  other  de- 
fective wheels,  defects  in  couplers,  out  of  gage,  etc.,  cracked 
truck  sides  at  inaccessible  points  and  defective  brake  beams, 
brake  hanger  pins,  etc. 

The  main  argument,  however,  is  the  number  of  cracked 
wheels  located  as  shown  and  whereas  formerly  scarcely  any 
of  these  wheels  were  found  as  regular  business,  it  is  now  a 
daily  occurrence  and  wheels  are  being  found  which  were  over- 
looked prior  to  the  inauguration  of  the  system  mentioned. 

It  might  be  well  to  state  that  no  special  means  of  locating 
these  cracked  wheels  are  used,  simply  care  on  the  part  of  the 
men  who  handle  the  inspection  and  repairs  of  freight  cars 
and  the  stimulus  given  the  matter  of  general  inspection  in 
following  out  the  system  mentioned. 

For  the  past  year  the  points  enumerated  have  resulted  in  75 
per  cent  of  our  bad  order  cars  being  located  at  terminal  or 
grouping  stations  when  cars  are  received  on  the  division, 
thereby  reducing  the  e.xtra  switching  at  intermediate  points 
and  the  consequent  delay  in  completing  repairs.  Also  no 
serious  derailments  due  to  car  defects  have  occurred  during 
the  same  period.  Following  out  the  inspection  methods  ex- 
plained has  resulted  in  the  use  of  two  repair  track  tool  cars 
for  repairs  to  cars  along  the  road,  also  the  services  of  two 
steam  derricks  being  practically  dispensed  with. 
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Interchange  and  Industrial  Inspection  of  Freight  Train  Cars 

By  W.  J.  Owen 

Chief  Interchange    Inspector,    Peoria    &    Pekin   Joint   Car   Inspection   Bureau.    Peoria,    III. 

Second    Prize 


A  LL  car  inspection  in  the  Peoria  district  terminals  is  [^er- 
■^^  formed  by  inspectors  in  the  employ  of  the  Peoria  & 
Pekin  Joint  Car  Inspection  Bureau. 

Immediately  upon  receipt  of  cuts  or  trains  on  interchange 
tracks  they  are  propcrl)-  protected  at  both  ends  by  blue  flag 
or  light  signals  and  the  cars  are  then  given  a  thorough  inter- 
change inspection,  in  accordance  with  the  A.  R.  A.  rules.  At 
this  time  defect  cards  are  issued  to  cover  all  cardable  de- 
fects, empty  house  cars  classified  for  loading,  bad  order  cars 
carded  and  routed  to  the  proper  repair  track,  light  repairs 
are  made  by  inspectors  or  light  repair  men,  and  all  necessar}- 
records  made  at  the  car. 

Our  system  of  interchange  inspection  provides  for  in- 
spectors working  in  pairs,  one  on  each  side  of  a  train,  at 
points  where  the  work  justifies  the  maintenance  of  more  than 
one  inspector.  Our  methods  include  separation  of  air  hose 
between  all  cars,  opening  of  all  journal  bo.xes  to  insure  proper 
examination  of  journals,  journal  bearings,  etc.     When  pos- 


PEORIA    4    PEKiN    JOINT    CAR    INSPECTION     BUREAU     • 


Form  J  I  I  02 


200M— 5-22 


DAILY  INTERCHANGE  INSPECTION  REPORT 


DATE. 


-192- 


FHOM_ 


TO.^ 


w5  y/i  inches  wide 

0 


Fig.    1  —  Inspection    Report,    Form    J. 1. 102 

sible,  inspectors  are  stationed  at  tlie  entrance  when  trains 
are  entering  the  yard,  in  order  to  detect  flat  wheels  as  trains 
are  passing. 

A  top  inspection  is  made  of  all  house,  stock,  and  refriger- 
ator cars  to  determine  the  condition  of  the  roof,  running 
boards,  handholds,  brake  staff,  and  attachments,  also,  an  in- 
terior inspection  of  all  empty  gondola  cars,  as  well  as  an 
examination  of  the  lading  on  all  open  top  cars,  to  ascertain 
whether  there  is  any  damage  to  lading  or  load  depression,  in- 
dicating loss  of  lading. 

A  thorough  inspection  is  made  of  all  safety  appliances, 
couplers  and  attachments,  center  members,  center  bearings. 
side  bearing  clearances,  brake  rigging,  trucks,  etc. 

A  light  colored  pasteboard  bad-order  card,  4  in.  by  8in.,  is- 


u.sed  for  all  bad  order  cars,  'i'his  card  has  the  names  of  the 
parts  of  cars  printed  on  both  sides,  with  a  .space  provided  for 
the  inspector  to  put  a  check  mark  in  front  of  the  name  of 
defective  parts.  This  saves  a  great  deal  of  the  inspector's 
time,  as  it  avoids  writing  out  the  names  of  the  various  defec- 
tive parts. 

This  card  has  two  red  bars  ^  in.  wide  across  the  face  on 
one  side  and  a  single  red  bar  across  the  face  on  the  other  side. 
This  card,  when  applied  with  the  two  red  bars  exposed,  in- 
dicates to  the  switch  crews  that  the  car  should  be  moved  direct 
to  tlie  repair  track.  When  one  red  bar  is  exposed  it  indicates 
that  defects  exist  that  do  not  render  the  car  unsafe  to  move 
to  a  local  industr\-  to  unload,  or  to  a  connection,  but  that  the 
car  must  move  to  a  repair  track  when  empty  and  not  be 
reloaded  until  repairs  have  been  made. 

Each  railroad  or  switching  line  in  these  terminals  is 
assigned  an  interchange  number  or  pool  mark  and  each  car 
inspector  an  inspection  number.  All  cars  arriving  in  the 
tenninal,  inspected  at  indu.stries  and  interchanged  between 
connections,  are  pool  marked  on  each  side  of  the  car  upon  the 
completion  of  the  inspection.  This  pool  mark  designates  the 
line  delivering  or  receiving  the  car,  the  date  of  the  move- 
ment, and  the  number  of  the  inspector  making  the  inspection 
of  the  car. 

That  the  application  of  this  pool  mark  has  a  very  beneficial 
effect  is  evidenced  from  the  results  obtained,  the  inspector 
in  pooling  the  car  thereby  signifying  that  he  has  inspected 
same,  accepting  responsibility  for  this  inspection.  Also,  the 
application  of  pool  marks  assist  the  shop  forces,  in  case  a 
car  is  shopped  for  any  defects;  and  the  joint  office,  in  check- 
ing the  records  and  movements  of  cars. 

.Ml  of  our  inspectors  are  required  to  make  the  following 
records  on  form  J.I.  102,  as  shown  in  Fig.   1  : 

A — .^11  defects  on  bad  order  cars. 

B — Cars  showing  a  visible  loss  of  or  damage  to  lading. 

C — Defect  card  applied. 

D — Foreign  defect  card  data. 

E — Wrong  repairs  to  cars  of  member  lines. 

F — Repairs  made  to  cars  in  yard.  * 

G — Classification  of  empt)'  cars. 

All  records  are  filed  in  a  one-hundred  pigeon  hole  case, 
the  last  two  figures  of  the  car  number  being  the  filing 
reference.  To  accomplish  this  it  is  necessary  that  a  separate 
or  individual  inspection  form  102  be  made  up  for  each  car 
recorded  under  Items  A  to  E  inclusive. 

Classification  of  empty  box  cars  in  interchange  is  filed  by 
road  reference,  this  report  not  requiring  an  individual  record 
for  each  car,  liut  an  individual  record  for  the  cars  of  each 
line. 

Under  Item  F,  Cars  Repaired  in  Yard,  in  addition  to  the 
form  102,  the  inspector  making  the  repairs  is  required  to 
execute  the  original  record  of  repairs  on  the  regulation  work 
card. 

.•\s  a  check  on  the  performance  of  each  shift  of  inspectors 
at  each  point,  performance  sheet,  form  J.I.  103,  shown  in 
Fig.  2,  is  made  up  to  cover  the  ojierations  during  each  eight- 
hour  period.  At  completion  of  inspection  of  each  train  the 
inspectors  are  required  to  enter  on  this  form  all  necessar>- 
information  on  inbound  or  interchange  trains  or  cuts,  the 
road,  train  number,  time  of  arrival,  completion  of  inspection, 
number  of  cars  in  train,  and  number  of  cars  marked  bad 
order. 

On  outbound  trains  they  must  show  the  time  the  tram  was 
ordered,  time  made  up,  time  inspection  was  finished,  time  en- 
gine coupled  on  to  train,  time  air  test  was  completed,  and 


284 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97.  No.  5 


time  of  departure;  also,  the  nuniljer  of  cars  in  train  and 
number  of  bad  orders  set  out. 

A\'here  it  becomes  necessary  to  set  cars  out  of  outbound 
trains,  or  where  trains  are  delayed,  a  full  explanation  is 
made  on  the  back  of  form  103,  showing  car  number  and 
initial  of  car  set  out  and  nature  of  defects,  or  cause  of 
delay. 

Inspectors  handling  each  train  must  show  their  numbers  in 
the  column  provided.  The  additional  information  called  for 
at  the  bottom  of  this  form  gives  the  office  a  full  and  com- 
plete rejxirt  of  the  work  done  during  any  eight-hour  period 
at  each  point. 

These  reports,  form  103,  are  assembled  in  the  office  each 
day  and  compiled  on  form  J.I.  147,  Fig.  3,  and  each  point's 
performance  checked  against  an  efficiency  rating  gotten  up 
to  cover  the  working  condition  of  the  various  yards.  Each 
point's  rating  is  shown  in  the  right  hand  margin  under  the 
item,  "Percentage  of  Efficiency." 

Method    of    Inspection    and    Classification    of    Empty 
Box  Cars  for  Grain  and  Other  Ladings 

Car  insjiectors  are  directly  responsible  for  the  proper 
classification  of  cars;  and  the  fitness  of  a  car  for  loading 
any  commodity  can  be  determined  only  by  a  thorough  in- 
terior and  exterior  examination. 

For  careful  selection,  inspection,  and  preparation  of  box 
cars  for  loading,  to  insure  proper  protection  of  freight,  is  of 
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Fig.   2 — Report   of   Trains.    Form    J. 1. 103 

the  utmost  importance.  The  interest  of  both  carrier  and 
shipper  is  mutual  in  this  respect,  consequently,  the  use  of  un- 
fit cars,  even  when  the  need  may  appear  to  be  pressing,  can- 
not be  justified,  as  it  usually  means  damaged  freight,  delays 
to  lading  and  equipment,  dissatisfied  customers,  and  conse- 
quent losses  to  all  parties  concerned. 

This  bureau  has  a  standard  set  of  rules  or  specifications 
for  the  classification  of  empty  box  cars,  a  copy  of  which  is 
furnished  each  inspector.  This  is  necessary  in  order  to 
bring  about  a  uniform  classification  of  cars  by  all  inspectors. 
This  standard  specification  for  the  inspection  of  empty  box 
cars  brings  about  a  common  understanding  among  all  in- 
spectors as  to  the  proper  classification  of  each  car,  thereby 
avoiding  the  reclassifying  of  many  cars  after  being  set  to 
an  industry  for  loading,  and  the  elimination  of  any  unneces- 
sary switching  or  handling  of  the  car. 

A  standard  six-way  commodity  card,  form  J.I.  130,  shown 
as  Fig.  4,  is  used  for  all  empty  box  cars,  and  folded  to  show 
the  commodit)'  for  which  the  car  is  fit.  These  cards  are 
securely  attached  to  both  sides  of  the  car  with  two  tacks.  On 
cars  that  are  fit  for  both  flour  and  grain,  or  sacked  feed 
and  merchandise,  they  are  folded  diagonally  to  show  both  of 
these  classifications.  The  folding  of  the  commodity  card  in 
this  manner,  to  show  more  than  one  class  of  lading,  often 
eliminates  an  extra  move  or  switching  of  the  car. 


Immediately  upon  arrival  of  empty  box  cars  in  these 
tenninals,  they  are  given  a  thorough  inspection  and  are 
classified  for  industrial  loading,  as  well  as  being  given  an 
interchange  inspection,  and  the  commodity  cards,  showing  the 
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Fig.  3 — Performance  Sheet,  Form  J. 1. 147 

classification,  are  applied  at  this  time.  All  box  cars  un- 
loaded at  industries  are  immediately  inspected  when  emptv 
and  the  commodity  cards  applied. 

A  special  record  form,  J.I.  102,  is  used  by  inspectors  for 
reporting  the  classification  of  all  empty  box  cars.  This 
form  is  shown  as  Fig.  1.  Where  inspections  are  made  at  in- 
dustries, the  records  show  the  location  of  the  industries. 
Where  such  inspections  are  made  at  the  time  of  arrival  in  the 
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Fig.  4 — Commodity   Card.   Form   J. 1. 130 

terminal,  the  record  shows  the  train  number,  time  of  arrival, 
and  the  line  delivering  the  car.  In  either  case,  the  car  num- 
ber, initial,  and  commodity  for  which  the  car  is  tit,  are  shovm 
on  the  record.  Where  cars  are  not  fit  for  flour,  or  similar 
first-class  lading,  a  notation  is  made  on  the  record,  showing 
the  condition  rendering  the  car  unfit  for  a  better  class  of 
lading.  This  record  is  mailed  to  the  chief  inspector's  office 
and  a  copy  is  furnished  by  the  inspector  to  the  local  yard- 
master  or  agent  in  charge  of  that  district. 

The  results  of  this  system,  of  classifying  all  empty  box 
cars  on  inbound  inspection  and  the  application  of  the  com- 
modity card,  has  been  very  satisfactory,  as  this  metliod  assists 
the  transportation  department  in  properly  disposing  of  cars 
without  any  unnecessar}'  switching,  and  the  selection  of  only 
such  cars  as  are  suitable  for  loading  at  industries,  or  on  spe- 
cial orders  for  connecting  lines. 


jr,-g,  1 100  Ton  Gondola  Coal  Car  with  Boydcn  Six-Wheel  Coordinating  Trucks 


The  Boyden  Six-Wheel  Co-Ordinating  Truck 

Designed    To    Provide    Extreme    Flexibility    in    Order    To    Minimize 
Curve    Resistance    and    Flange    Wear 


A  SIX-WHEEL  truck  for  freight  cars,  in  which  each 
axle  is  free  to  assume  a  true  radial  position  when 
passing  around  curves  has  been  designed  and  built  re- 
cently by  the  Boyden  Steel  Corporation,  Baltimore,  Md.  The 
object  in  developing  this  new  type  of  truck  has  been  to  mini- 
mize resistance  and  wear  of  wheels  and  rails  on  curves  at 
the  same  time  providing  a  simple,  durable  construction  easy 
to  build  and  maintain. 

The  first  Boyden  co-ordinating  truck  was  the  conception 
of  John  C.  Boyden.  After  a  model  had  been  made,  a  com- 
pany called  the  Boyden  Co-ordinating  Car  Corporation, 
Baltimore,  Md.,  was  organized  to  carry  on  t}ie  initial  de- 
velopment work. 

Drawings  were  completed,  patterns  made,  castings  pro- 
duced and  a  full  sized  truck  assembled  at  the  Camden  Iron 
Works,  Camden,  N.  J.,  in  1919.     This  truck,  which  weighed 


22,000  lb.,  was  submitted  to  many  tests  to  determine  its 
action  in  passing  around  various  curves. 

Being  satisfied  from  these  tests  that  the  principle  of  the 
design  was  a  correct  one,  steps  were  next  taken  to  build 
tv/o  trucks  for  further  tests  under  a  car.  A  number  of  modi- 
fications in  the  patterns  used  for  the  second  design,  which 
was  intended  for  a  120-ton  capacity  freight  car,  reduced  the 
weight  of  a  complete  truck  to  19,600  lb.  Castings  were 
made  by  the  Pittsburgh  Steel  Foundry  Company  and  the 
trucks  assembled  at  the  plant  of  the  Cambria  Steel  Conipany, 
Johnstown,  Pa.  They  were  placed  under  a  100-ton  capacity 
coal  car  obtained  from  the  Chesapeake  &  Ohio  and,  with 
the  car  loaded  to  its  full  capacity,  runs  were  made  around 
the  sharpest  curves  and  over  the  poorest  track  available  at 
the  car  plant.     This  work  was  carried  on  in  1920  and  1921. 

Following  these  tests  the  third   design   was  made  and   a 
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Fig.   2 — Boyden    Six-Wheel   Truck — Brake    Rigging    Not    Applied 
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pair  of  trucks  built  by  the  Wheeling  Mold  &  Foundry  Com- 
pany, Wheeling,  W.  Va.,  in  this  design  the  shape  of  the 
cast  steel  members  was  of  a  box  section  instead  of  an  I-section 
as  employed  in  the  previous  design.  The  trucks  weighed 
20,100  lb.  each,  complete  with  brake  rigging,  and  as  with  the 
previous  design  were  suitable  for  cars  of  120  tons  capacity. 
Of  this  weight  the  four  main  steel  castings  made  up  ap- 
proximately 9,000  lb.  The  trucks  were  substituted  for  the 
older  ones  under  the  Chesapeake  &  Ohio  100-ton  coal  car 
in  1922  and  the  car  placed  in  service.     This  is  the  design 


together  that  each  pair  of  wheels  is  free  to  swivel  as  re- 
quired by  the  varying  curvature  of  the  track.  The  relative 
position  of  the  parts  is  indicated  in  Fig.  5,  which  shows  the 
three  frames  with  their  journal  boxes,  wheels  and  axles  on 
a  curve.  The  co-ordinating  bolster  sets  over  the  center 
frame  and  acts  as  a  guide  to  the  center  a.xle.  Its  four  arms 
rest  on  springs  carried  in  pockets  on  the  end  frames.  At  each 
of  the  four  points  there  is  a  nest  of  four  double  springs 
with  a  common  upper  spring  seat.  The  location  of  the 
spring  pockets  is  such  that  the  weight  is  distributed  equally 


Fig.   3 — Plan    and    Elevation    of    Boyden    Six-Wheel    Co-ordinating   Truck 


shown  in  the  accompanying  drawing.  Fig.  3,  and  the  photo- 
graphs. Fig.  1  and  Fig.  2. 

For  an  understanding  of  the  principles  and  the  operation 
of  the  Boyden  co-ordinating  truck,  attention  is  directed  es- 
pecially to  Fig.  4,  Fig.  5  and  Fig.  6.  The  truck  frame 
consists  of  four  substantial  steel  castings,  a  center  frame, 
two  end  frames  and  a  co-ordinating  bolster,  shown  detached 
in  Fig.  4.  Wheels,  axles,  journal  boxes,  brasses,  wedges, 
etc.,  are  of  the  standard  types  now  in  general  use.  The 
center  frame  which  carries  the  boxes  for  the  middle  axle 
contains  two  large  sockets.  Each  end  frame  is  provided 
with  an  arm  and  a  ball  joint  which  rests  in  the  socket  on 
the  center  frame.     The  three  frames  are  thus  so  flexibly  tied 


between  the  different  axles.  The  co-ordinating  bolster  is 
shown  detached  in  Fig.  4  and  in  place  in  Fig.  6,  the  latter 
illustration  showing  the  position  occupied  on  a  sharp  curve. 
It  is  so  designed  as  to  permit  its  center  to  take  a  radial 
horizontal  motion  as  well  as  a  vertical  motion  to  a  degree 
sufficient  to  take  up  any  irregularities  in  movement  of  the 
several  parts  of  the  truck.  The  truck  may  be  described  as 
consisting  of  two  pony  trucks  placed  back  to  back  on  a 
common  supporting  member  and  all  parts  held  in  co-or- 
dination by  a  four-armed  bolster  frame. 

The  axles  are  placed  5  ft.  apart,  making  the  wheelbase 
10  ft.  Hanger  brackets  are  provided  for  the  support  of  the 
clasp   brake   with    which    the   truck    is   equipped.      Journal 
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boxes  of  standard  design  are  bolted  to  the  truck  l'rame-~. 
In  working  out  the  details  of  this  truck  the  endeavor  has 
been  to  produce  a  design  of  such  Hexibility  that  the  car 
could  be  hauled  around  the  sharpest  curve  with  a  minimum 
of  resistance  and  consequently  of  rail  and  tlange  wear.  '1  he 
equalization   of  load,  durability   and   accessibility   of  parts, 


Fig.  4 — Center   Frame,    End    Frame   and   Co-ordinating    Bolster 


Fig.   5 — Frames   Assembled    with    Wheels   and    Axles    Showing 
Position   on   a   Curve 


and  returning  loaded.  The  run  of  330  miles  lasted  from 
May  29  to  June  2,  1922.  A  dynamometer  car  was  attached 
ahead  of  the  car  being  tested  which  was  at  the  rear  of  the 
train,  and  oliservations  made  by  a  corps  of  inspectors.  Speeds 
ranged  up  to  44  m.  p.  h.  and  in  both  light  and  loaded  con- 
ditions the  action  of  the  car  either  on  straight  or  curved 
track  is  said  to  have  been  very  satisfactory.  The  vertical 
movement  of  the  car  body  was  reported  as  relatively  slight 
with  little  rolling  action.  The  car  has  .since  been  in  inter- 
mittent service  on  the  Chesapeake  &  Ohio. 

These  trucks  are  now  controlled  by  the  Boyden  Steel 
Corporation,  Baltimore,  Md.,  which  has  taken  over  the 
right.~  of  tile  old  Boyden  Co-ordinating  Car  Corporation. 


Fig.  6 — Top  View  Showing   Co-ordinating   Bolster  and   Frames 

simplicity  of  construction  and  ease  of  assembly,  together  with 
smoothness  in  running  have  also  been  considered. 

After  the  car  equipped  with  the  last  design  of  trucks  had 
been  thoroughly  tested  out  around  Wheeling,  W.  Va.,  ar- 
rangements were  made  for  a  test  run  under  ordinary  train 
conditions  over  the  Baltimore  and  Cumberland  divisions 
of  the  Baltimore  &  Ohio,  the  car  running  west  as  an  empty 


System  of  Delivering  Material  in  Car 
Repair  Shop 

By  W.  W.  Warner 

Works   Manager,    Erie   Car  Shops,    Kent,    Ohio 

T  TNTIL  recent  years  it  has  been  the  practice  in  most  repair 
^^  shops  for  the  individual  workman  to  go  to  the  store- 
house and  get  his  material  as  required.  This  practice 
results  in  a  great  loss  of  time.  In  most  cases  repairmen 
work  in  gangs  of  two  to  four  men.  Usually  one  or  two  of 
these  men  will  go  after  material,  while  the  balance  of  the 
gang  takes  a  rest  until  the  men  return  with  the  necessary 
material.  The  system  also  causes  a  congestion  at  times  in 
the  storehouse  when  a  large  number  of  workmen  call  at 
approximately  the  same  time,  with  a  resultant  delay  in  get- 
ting the  material  from  the  storehouse  force.  The  system  also 
affords  a  workman  an  opportunity  to  get  away  from  his 
work  and  visit  with  some  of  the  other  workmen,  furnishing 
the  excuse  to  his  foreman  when  he  returns  that  he  was  look- 
ing for  material.  The  practice  also  results  in  wasting 
material,  due  to  workmen  drawing  more  material  than  they 
actually  need. 

In  order  to  overcome  the  loss  of  time  and  the  waste  of 
materials  in  the  shop  of  which  the  writer  is  in  charge,  an 
entirely  new  system  was  put  into  successful  use  about  two 
vears  ago.  This  system  consists  of  an  organization  including 
one  leader,  five  truck  drivers  and  five  laborers  with  the  fol- 
lowing equipment:  five  electric  trucks,  three  general  service 
trucks  of  platform  type,  two  tractors,  and  10  trtiiler  trucks. 
With  this  organization  and  equipment  we  are  able  to  supply 
400  workmen  now  employed  in  the  plant. 

Orders  for  the  material  required  are  filled  out  by  the 
department  foremen  and  placed  in  receptacles  for  this  pur- 
pose, of  which  we  have  50  placed  at  various  points  through- 
.out  the  plant.  The  receptacles  are  all  numbered  and  the 
foremen  show  both  the  receptacle  number  and  the  number 
of  the  car  on  which  the  material  is  to  be  used,  thus  giving 
the  delivery  gang  complete  information  as  to  where  the 
material  should  be  delivered.  The  truck  drivers  have  their 
regular  route  to  cover  and  stop  at  each  order  receptacle  at 
least  once  each  hour  to  take  up  the  orders. 

In  case  there  is  a  need  for  any  particular  item  of  material 
before  it  is  delivered  in  the  regular  routine,  the  department 
foreman  gets  in  touch  w'ith  the  leader  over  the  shop  telephone 
and  gives  him  the  information  necessary  in  order  to  get 
immediate  delivery  of  parts  required.  This  system  also 
assists  in  disclosing  any  shortage  of  material,  as  the  leader 
turns  over  to  the  storehouse  foreman  each  day  any  orders  for 
material  that  is  not  in  stock. 

With  the  system  as  roughly  outlined  above,  we  are  able  to 
eft'ect  a  considerable  saving  in  time  (which  under  the  present 
rates  amounts  to  over  one  cent  per  minute  for  all  mechanics) 
as  there  is  no  waiting  for  material  as  was  the  case  under  the 
old  system. 
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Standard  Car  Equipment  for  Indian 
Railways 

By  Fred  Evans 

'  I  'HE  Standard  Wagon  Revision  Committee  of  the  Indian 
•*■  Railway  Conference  Association  has  published  a  report, 
a  brief  summary  of  which  may  be  of  interest.  Three  years 
ago  the  committee  prepared  a  number  of  car  designs  for  the 
5  ft.  6  in.  gage  and  the  meter  gage  railways  and  sample 
vehicles  were  built.  The  committee  was  retained  to  watch 
the--  action  of  these  cars  in  service  and  afterwards  to 
incorporate  whatever  improvements  experience  has  shown 
to  be  desirable  and  eliminate  any  defects  detected; 
also  to  work  out  designs  for  additional  types  of  cars.  The 
work  of  the  committee  is  now  represented  by  16  standard, 
5  ft.  6  in.  gage  cars  and  20  standard  meter  gage  cars,  also 
by  three  standard  passenger  car  underfraraes. 

Simplicity  and  economy  of  construction  have  been  spe- 
cial features  the  committee  has  attempted  to  embody  in  the 
new  construction  as  well  as  facilit}'  in  repairs.  Small  fittings 
and  details,  including  hand  holds,  tarpaulin  cleats  and  label 
holders  have  been  standardized.  In  order  to  reduce  loss  by 
theft  no  loose  fittings  are  employed.  Journal  box  covers  are 
henceforth  to  be  held  in  place  by  studs  which  have  a  neck 
turned  at  the  outer  edge  so  as  to  prevent  the  stud  being 
wrenched  off,  enabling  the  oil  and  waste  to  be  stolen  from 
the  boxes.  The  loss  of  journal  box  covers  and  the  theft  of  oil 
is  serious  in  India.  The  only  effective  alternative  would 
appear  to  be  riveting  the  covers  to  the  boxes.  As  far  as  pos- 
sible, structural  details,  including  doors  and  fastenings,  have 
been  standardized. 

The  Indian  Railway  authorities  may  in  the  early  future 
take  up  the  introduction  of  automatic  center  buffer  couplers 
on  their  5  ft.  6  in.  gage  railways;  consequently  the  commit- 
tee has  given  the  point  consideration,  as  several  railways  in 
other  countries  have  substituted  center  buffer  couplers  in 
place  of  central  screw  couplings  and  side  buffers.  The  screw 
couplings  for  wagons,  in  the  opinion  of  the  committee,  should 
stand  a  tensile  test  of  100  tons  as  well  as  an  impact  test  of 
not  less  than  three  blows,  each  of  5  foot-tons  intensity;  this 
has  been  rendered  necessary  by  the  increase  in  the  weight  of 
trains  now  hauled  in  India.  With  a  stronger  screw  coupling 
failures  in  drawgears  are  not  likely  to  happen  so  frequently. 

As  regards  standard  designs  for  three  additional  types  of 
cars  prepared  by  the  committee,  the  cattle  car  for  the  broad 
gage  is  21  ft.  long  and  for  the  narrow  gage  21  ft.  6  in.  The 
tank  cars  are  to  be  23  ft.  long,  four-wheeled,  for  the  broad 
gage,  and  35  ft.  long  on  trucks  for  the  meter  gage.  The 
third  type,  vans  for  the  conveyance  of 'explosives,  are  to  be 
19  ft.  6  in.  long  for  the  broad  gage,  and  21  ft.  6  in.  for  the 
narrow  gage.  . 

Careful  consideration  has  been  given  to  the  structural  de- 
tails of  the  tank  cars.  The  committee  has  decided  to  discard 
safety  valves  and  to  substitute  a  10  per  cent  space  above  the 
level  of  the  oil.  The  tank  joints  are  to  be  welded  and  there 
will  be  no  outlets  of  any  description  at  the  bottom.  The 
committee  recommends  that  the  "sunshade"  should  stop 
about  18  in.  up  from  the  main  platform  so  that  an  explosive 
mixture  of  gasoline  vapor  and  air  cannot  accumulate  under  it. 
A  lYz-'m.  space  is  to  be  allowed  between  the  outer  "sunshade" 
and  the  inside  lagging.  To  enable  the  entire  contents  of 
the  tank  to  be  withdrawn  a  well  is  to  be  welded  to  the  bot- 
tom into  which  the  suction  pipe  will  dip. 

Some  of  the  more  important  details  recommended  .by  the 
committee  for  the  construction  of  cattle  cars  may  be  briefly 
summarized.  Wooden  floors  are  to  be  provided  with  drain 
holes,  "blinded"  below  so  that  the  contents  cannot  be  pilfered 
should  the  wagons  be  used  for  the  conveyance  of  goods,  such 
as  grain.     The  hinged   doors  are  also  of  wood   and  cattle 


gu.irds  are  to  be  titled  in  the  door  ojjenings.     Ventilators  are 
omitted. 

Suggestions  for  improvements  of  the  standard  types  of  cars 
have  been  invited  from  business  men  and  users  generally  to 
supplement  the  work  of  the  committee.  Of  the  suggestions 
made  the  following  may  be  mentioned :  No  leather  to  be 
used  for  joints  and  valves,  all  joints,  etc.,  are  to  be  metal  to 
metal ;  the  filling  pipe  for  tank  cars  to  be  extended  down  to 
within  4  in.  of  the  tank  bottom  so  as  to  avoid  splashing, 
which  may  give  rise  to  the  formation  of  gas  while  the  filling 
is  in  progress;  the  well  welded  to  the  tank  bottom  to  be  at 
least  6  in.  deep  and  placed  in  the  center  of  the  car;  the  fill- 
ing pipes  to  be  fitted  with  a  cone  screwed  joint  in  place  of  a 
flanged  joint;  the  dipping  hole  to  be  in  2  in.  diameter.  Oil 
companies  have  decided  to  provide  their  own  float  arrange- 
ments for  determining  when  the  tank  is  loaded  as  authorized. 

It  was  stated  that  the  tank  cars  for  the  5  ft.  6  in.  gage 
were  to  be  four-wheeled,  while  those  for  the  meter  gage  were 
to  have  trucks,  the  reason  being  that  it  enables  the  cubical 
contents  of  the  two  ty-pes  to  be  the  same.  Thus,  a  load  could 
be  transferred  easily  from  a  broad  gage  to  a  narrow  gage,  or 
vice  versa.  Oil  shippers  are  practically  unanimous  in 
preferring  welded  tanks  to  riveted  tanks.  They  have  there- 
fore been  recommended  for  both  gages.  It  is  a  common  ex- 
perience that  in  the  case  of  accidents  resulting  in  damage  to 
rolling  stock  they  may  remain  tight,  whereas  riveted  tanks 
are  liable  to  leak. 

As  regards  vans  for  the  conveyance  of  explosives,  the  fol- 
lowing points  were  recommended  for  consideration:  They 
must  be  kept  as  cool  as  possible;  the  possibility  of  concus- 
sion must  lie  reduced  to  a  minimum;  shifting  of  loads  to  be 
avoided  as  far  as  possible.  To  carry  out  these  suggestions 
the  wagons  are  to  be  provided  with  wooden  casing  boards 
round  the  sides,  ends  and  roofs,  with  a  space  of  2^/^  in. 
between  these  casing  boards  and  the  outer  sheets,  which  is 
to  be  filled  with  slag  wool  to  reduce  the  temperature.  The 
outside  of  the  vehicle  is  to  be  painted  white.  To  reduce  con- 
cussion the  floor  will  be  made  of  soft  vvood,  2^/2  in-  thick, 
carefully  planed  and  firmly  secured  to  the  underframe  by 
means  of  countersunk  head  bolts,  to  be  sunk  1  in.  into  the 
planks,  the  bolt  holes  being  plugged  up  with  wood  or  suit- 
able   substitute. 

The  above  is  a  brief  summary  of  the  salient  points  of  the 
report  of  the  Standard  Wagon  Revision  Sub-Committee.  It 
started  its  work  in  Calcutta  during  September,  1921,  and 
finished  in  May,  1922.  The  time  devoted  to  the  report  was 
considerably  longer  than  that  of  the  previous  1919  commit- 
tee which  found  three  months  sufficient  for  its  duties.  The 
work  of  these  committees  was  rendered  extremely  difficult 
owing  to  the  conflicting  requirements  of  the  mechanical  and 
traffic  staffs  of  the  different  railways.  The  committee  has 
endeavored  to  embody  the  best  features  of  modem  design 
into  vehicles  which  will  serve  as  recommended  standards 
of  their  respective  types.  The  feature  which  the  committee 
most  desires  to  emphasize  is  that  renewable  parts,  such  as 
axle  boxes,  drawbars,  buffers,  wheels,  brake  shoes,  etc.,  must" 
always  be  interchangeable  and,  therefore,  standard. 

No  attempt  has  been  made  to  provide  friction  draftgear  on 
either  the  S  ft.  6  in.,  or  the  meter  gage  vehicles,  but  there  is 
no  doubt  that  approved  forms  of  this  might  be  adopted  with 
advantage  provided  they  interchange  with  standard  details 
and  fit  in  with  the  fixed  dimensions  laid  down.  The  eye 
end  of  the  drawbar  lends  itself  to  the  easy  attachment  of 
such  a  device.  The  coil  springs  for  drawbars  are  inter- 
changeable with  those  used  in  the  buffers. 

As  the  distances  between  the  chief  railway  centers  and 
depots  in  India  are  considerable  and  the  means  of  rapid 
transport  are  limited,  it  is  important  that  the  principle  of 
standardization  should  be  adhered  to  not  only  in  leading 
dimensions,  but  in  general  details  and  especially  as  regards 
those  fittings  known  as  "renewable." 
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What  Car  Foremen  Owe  Their  Industry 

Foremen   Must  Lead  and  Train   Their   Men — Business    Management 
of  Repairs  as  Important  as  Technical  Knowledge 

By  C.  B.  Peck 

Associate    Editor,    Railway    Mechanical    Engineer 


THE  five  years  which  have  elapsed  since  the  inauguration 
of  federal  control  of  the  railroads  constitute  the  most 
trying  period  in  the  history  of  American  railroads  for 
the  men  charged  with  the  responsibility  of  operating  and 
maintaining  the  properties.  No  group  of  these  men  has 
been  more  severely  tried  than  the  foremen  in  the  mechanical 
department.  During  federal  control  they  saw  the  morale 
of  the  men  under  their  supervision  seriously  impaired,  if  not 
completely  destro}-ed ;  they  were  forced  to  assume  a  constantly 
increasing  responsibility  at  the  same  time  that  practically  all 
authorit)-  in  matters  of  discipline  was  taken  from  them. 

Then  came  the  drastic  retrenchment  of  1921  which  further 
disrupted  car  and  locomotive  maintenance  organizations  and, 
along  with  the  extensive  home  movement  ■  of  freight  cars, 
caused  a  tremendous  accumulation  of  cars  held  out  of  service 
for  heavy  repairs.  The  full  effect  of  tlie  improved  business 
conditions  in  1922  had  hardly  been  felt  before  the  officers 
and  foremen  of  the  mechanical  department  were  again  face 
to  face  with  a  crisis  brought  about  by  the  shopmen's  strike. 
Men  who  have  passed  through  such  a  series  of  events  and  can 
still  smile,  who  will  not  admit  that  the  railroad  business  is 
not  the  greatest  industry  in  the  country,  have  certainly  been 
tried  and  not  been  found  wanting. 

For  the  first  time  in  the  history  of  American  railroads  the 
weekly  car  loadings  of  revenue  freight  exceeded  the  million 
mark  during  the  fall  of  1920.  The  movement  of  such  a 
volume  of  traffic  was  at  that  time  hailed  as  a  great  accom- 
plishment. But  over  a  million  cars  of  revenue  freight  were 
loaded  during  two  successive  weeks  last  fall,  and  from  the 
end  of  the  bituminous  coal  strike  late  in  August  until  the 
end  of  last  year,  the  total  volume  of  freight  loaded  was  prac- 
tically the  same  as  that  for  the  similar  period  of  the  previous 
record  year,  1920.  You  men  know  how  much  the  car  fore- 
man had  to  do  with  the  accomplishment  of  that  result  and  in 
the  face  of  what  odds  he  had  to  work.  You  have  a  right  to 
feel   a  large  measure  of  pride  in  the  result.     No  mark  of 

*A  paper  presented  before  the  Car  Foremen's  Association  of  St.  Louis, 
March  6,    1923 


appreciation  winch  the  managements  can  show  can  be  too 
great  for  the  high  type  of  loyalty  which  made  this  possible, 

But  with  the  ending  of  the  strike,  which  1  believe  marks 
the  end  of  our  worst  troubles  in  the  mechanical  department, 
we  can  well  afford  to  look  back  over  these  years  of  night- 
mare to  see  if  they  may  not  suggest  something  helpful  for 
the  future.  It  is  quite  evident  that  on  many  roads  conditions 
in  the  shops  and  on  the  repair  tracks  are  considerably  dif- 
ferent than  they  were  before  the  strike.  Whether  or  not  the 
changes  prove  to  be  of  permanent  benefit  depends  largely  on 
how  well  we  get  the  lessons  of  these  last  few  years  and 
the  extent  to  which  we  put  them  into  practice.  •■ 

All  systematically  organized  operations  tend  to  become  so 
standardized  that  their  performance  ultimately  grows  to  be 
largely  a  matter  of  routine.  When  the  routine  has  once 
been  developed,  its  constant  repetition  gradually  wears  such 
deep  grooves  in  men's  habits  of  thought  and  action,  that  it 
becomes  extremely  intlexiljle.  The  conditions  of  the  National 
.Agreement  marked  the  ultimate  result  of  our  habits  of  think- 
ing witli  respect  to  the  reciuirements  for  the  performance  of 
the  various  jobs  involved  in  the  maintenance  of  equipment. 
The  kinds  of  work  to  be  performed  by  members  of  the  various 
crafts  became  so  minutely  defined  and  the  conditions  sur- 
rounding their  performance  so  narrowly  fixed  that  reason- 
able efficiency  was  impossible  and  it  seemed  almost  as  though 
the  rules  had  become  the  main  object  of  the  game. 

Inexperienced    Men    Do   Good   Work   When   Trained 

When  emergency  conditions  arise  the  grooves  of  routine 
disappear.  During  the  shopmen's  strike  every  officer  and 
foreman  on  the  job  had  to  give  constant  thought  to  what  he 
was  going  to  do  and  how  he  was  going  to  do  it.  The  effective- 
ness with  which  the  railroads  continued  to  function  through- 
out the  strike  is  all  the  evidence  needed  to  prove  that  every 
man  charged  with  any  responsibility  was  able  to  visualize 
the  immediate  end  that  had  to  be  attained  and  to  plan  a 
course  which  would  reach  that  end  with  no  waste  effort.  But 
the  wav  equipment  repairs  were  made  with  comparatively  in- 
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experienced  workmen  raises  a  question  as  to  whether  some 
of  the  long  established  conditions  are  really  essential. 

Remarkable  results  have  been  obtained  with  unskilled  men. 
Men  hired  off  the  farm  or  taken  from  the  oftice,  after  a  few 
weeks  of  intensive  training,  have  demonstrated  their  ability 
to  turn  out  car  repairs  which  compare  favorably  both  in 
quality  and  quantit}"  with  the  work  turned  out  by  what  we  con- 
sidered our  trained  men  prior  to  the  strike.  There  are  several 
factors  w'hich  account  for  this  result.  The  first  is  the  fresh 
interest  with  which  men  approached  their  tasks.  They  were 
subjected  to  no  insidious  suggestions  tliat  they  curb  a  natural 
desire  to  develop  skill  and  facility  in  the  performance  of 
their  tasks.  The  second  is  the  intensive  training  which 
these  new  men  received  at  the  hands  of  the  foreman.  The 
third  is  specialization.  No  one  could  expect  these  men  to 
acquire  the  skill  of  all-round  mechanics  in  the  short  time 
which  served  to  develop  them  into  fairly  effective  workers. 
They  did  demonstrate  the  ability  to  become  proficient  in  a 
specialized  job,  however,  with  a  very  small  amount  of  in- 
tensive training. 

Apprenticeship 

One  of  the  conditions  inherited  by  the  railroads  of  the 
present  day  is  the  apprenticeship  system  as  we  have  long 
known  it,  in  which  boys  who  have  not  yet  reached  complete 
maturity  are  indentured  for  all-round  training  in  the  work  of 
a  particular  craft.  Where  proj>erly  conducted,  with  a  far- 
sighted  regard  to  the  future  relations  between  the  boy  and 
the  company  he  works  for,  not  only  has  this  system  left 
little  to  be  desired  as  to  the  development  of  skilled  workmen, 
but  has  laid  the  foundation  for  future  supervisors.  There 
was  a  time  when  apprenticeship  on  the  railroad  and  in  those 
industries  requiring  the  performance  of  similar  kinds  of 
work  were  much  the  same.  For  at  least  10  years,  however, 
there  has  been  taking  place  a  marked  change  in  some  of  the 
industries.  Highly  sf>ecialized  production  methods  have  been 
constantly  narrowing  the  field  for  the  all-round  mechanic 
and  extending  the  field  for  the  specialist,  who  can  command 
good  wages  after  a  comparatively  short  period  of  training. 
This  condition,  which  is  most  highly  developed  in  the  auto- 
mobile industry,  has  become  general  enough  in  many  com- 
munities so  that  its  effect  has  been  felt  by  tlie  railroads.  At 
any  rate,  we  are  all  more  or  less  familiar  w-ith  the  fact  that 
there  has  been  a  gradual  change  in  the  character  of  applicants 
for  jobs  as  railroad  apprentices  in  that  lengtli  of  time. 

Not  many  years  ago  the  railroads  placed  considerable 
stress  on  giving  prior  consideration  to  the  applications  of 
sons  of  employees  for  apprenticeship  and  applications  from 
boys  within  the  railroad  family,  so  to  speak,  were  sufficiently 
numerous  so  that  this  provision  actually  played  a  part  in  the 
selection  of  apprentices.  Not  only  has  it  now  become  prac- 
tically a  dead  letter,  but  it  has  been  necessar}-  to  increase  the 
age  limit  of  applicants  for  regular  apprenticeship,  and  this 
having  failed  to  keep  up  tlie  supply,  to  go  further  and  give 
the  helper  a  chance. 

If  experience  during  the  strike  is  any  criterion  it  is  evi- 
dent that  forces  for  the  maintenance  of  equipment  can  be  kept 
up  even  though  the  former  type  of  apprenticeship  were 
gradually  to  disappear.  Even  though  it  may  never  meet  all 
the  requirements  of  the  mechanical  departments  of  the  rail- 
roads, specialized  training  has  sufficiently  demonstrated  its 
success  in  an  emergency  to  make  it  a  real  factor  for  con- 
sideration in  the  future  and  we  are  justified  in  looking  with 
more  respect  on  the  capacity  of  the  humble  helper  to  develop 
into  a  future  skilled  worker  than  we  have  generally  done. 

It  must  be  clearly  kept  in  mind,  however,  that  wh'atever  the 
source  from  which  skilled  workmen  are  drawn  and  by  what- 
ever name  the  system  of  developing  them  is  called,  it  requires 
education  and  training,  and  for  this  the  railroads  must  take 
the  responsibility.  One  of  the  reasons  for  the  success  in 
the  rapid  development  of  unskilled  men  during  the  strike 
was  the  keen  personal  interest  in  training  them  taken  by  the 


foremen,  who  indeed,   were  largely  responsible   for  all  that 
was  done  along  this  line. 

I  have  already  suggested  that  one  of  the  factors  in  secur- 
ing the  splendid  results  it  has  been  possible  to  attain  with 
comparatively  inexperienced  men  was  the  natural  and  un- 
hindered interest  which  they  took  in  their  jobs.  The  lack 
of  this  kind  of  interest  was  one  of  the  leading  causes  for 
many  of  the  mechanical  department  ills  during  the  past  five 
years.  Indeed,  this  was  so  pronounced  that  some  railroad 
officers  have  come  to  feel  that  their  men  were  entirely  devoid 
of  a  sense  of  honor — that  they  possessed  so  few  of  the  com- 
mon virtues  of  human  nature  as  to  belong  to  a  different  class 
of  beings  from  the  rest  of  mankind. 

Attitude  Toward  the  Job 

However,  tlie  employees  themselves  are  not  entirely  to  blame 
for  the  growth  of  the  attitude  which  they  have  been  taking 
toward  the  railroads  and  the  jobs  they  were  paid  to  perform. 
There  are  several  causes  which  have  led  to  the  development 
of  this  attitude.  One  of  these  is  the  old  idea,  now  prett>' 
much  outgrown,  that  the  employer  owes  nothing  to  his  em- 
ployee beyond  the  amount  of  his  pay  check  and  that  it  is  the 
dut}'  of  every  man  in  a  supervisor}'  position  to  oppvose  as  a 
matter  of  principle,  any  improvement  in  conditions  or  p>ay 
sought  by  the  employee.  The  development  of  a  fighting 
spirit  which  in  time  grew  extremely  bitter,  is  the  natural  out- 
come of  this  complete  opposition  at  ever}'  point  in  the  con- 
sideration of  questions  each  of  which  ought  to  have  been 
settled  in  fairness  on  its  own  merits.  This  kind  of  oppo- 
sition, once  in  existence,  made  a  fertile  field  for  the  activities 
of  bad  leadership,  which,  with  a  background  of  bitter  feeling 
has  not  found  it  difficult  to  make  conduct  which  the  men 
would  odierwise  recognize  as  dishonest,  seem  to  be  justified. 

There  is  a  natural  human  tendency  in  all  men  toward  the 
establishment  of  satisfactory  personal  relationships  in  all 
the  affairs  of  life.  Now,  there  is  nothing  personal  in  the 
relationship  between  the  employee  and  a  corporation,  as  such, 
and  as  a  practical  matter  the  personal  nature  of  the  relation- 
ship between  the  employee  and  the  head  of  a  department  must 
be  very  limited.  The  whole  matter  of  a  satisfactor}-  personal 
relationship,  or  indeed  of  any  personal  relationship  at  all, 
then,  comes  right  back  to  the  foreman.  Foremanship  implies 
leadership  to  a  far  greater  extent  than  is  measured  by  the 
assignment  and  checking  up  on  the  performance  of  tasks. 
One  of  the  greatest  responsibilities  of  the  foreman  to  his  com- 
pany and  to  the  railroad  business  as  a  whole  is  that  of  assum- 
ing a  personal  leadership  over  his  men  in  all  matters  affecting 
their  attitude  toward  the  company  they  work  for  and  the  wel- 
fare of  industry  as  a  whole. 

Fortunately  the  attitude  of  hostilit}'  and  the  restrictive  con- 
ditions of  the  National  Agreement  have  been  overdeveloped 
to  such  an  extent  that  they  have  carried  their  own  antidote. 
The  relief  with  which  the  men  on  many  roads  view  the  clear- 
ing of  the  air  and  the  willingness,  even  eagerness,  with  which 
they  accept  conditions  which  are  less  arbitrarily  restrictive, 
both  to  the  railroad  and  to  their  own  personal  opportunities, 
has  been  apparent  for  several  months.  This  spirit  offers  the 
opportunity  for  the  establishment  of  more  natural  and  far 
more  satisfactory  personal  relationsliips.  It  needs  to  be  care- 
fully fostered.  It  will  not  maintain  itself  unless  the  man- 
agements and  particularly  the  foremen  take  the  utmost  pains 
to  meet  the  men  half-way  in  a  spirit  of  fairness  on  all  ques- 
tions which  may  in  the  future  arise  between  them,  whether 
they  be  questions  of  wages,  of  working  conditions,  of  the 
assignment  of  men  to  jobs,  or  promotion. 

Let  no  one  think  that  he  can  with  impunity  restore  the  old 
fashioned  despotic  control.  Men  who  work  for  a  living 
have  learned  how  to  organize  to  deal  with  what  they  consider 
to  be  unfair  conditions  or  unfair  treatment  and  there  are 
plenty  of  demagogues  waiting  to  seize  upx>n  the  faults  of  those 
who  have  the  job  of  running  the  railroads,  and  use  them  to 
develop  a  class  hatred  against  all  employers,  which  in  the 
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end,  if  they  tan  accomplish  their  purpose,  will  destroy  the 
prosi>erity  of  everybody  in  the  country. 

How  can  such  a  result  be  avoided  ?  In  the  first  place  let 
me  say  that  I  have  absolutely  no  scheme  of  organization  to 
suggest  for  handling  matters  which  necessarily  will  always 
come  up  for  adjustment  between  managements  and  men. 
Undoubtedly  some  machinery  is  necessary.  But  the  poorest 
organized  machine,  well  lubricated,  will  continue  to  run 
long  after  the  most  skilfully  designed  machine,  operated  with- 
out lubrication,  has  been  thrown  on  the  scrap  heap.  The 
important  thing,  then,  in  fostering  the  new  spirit  of  co-opera- 
tion which  is  growing  among  employees  in  the  mechanical 
department,  is  the  maintenance  of  an  attitude  of  the  most 
scrupulous  fairness  on  every  question  that  has  to  be  con- 
sidered. This  is  the  lubricant  that  will  make  the  simplest 
method  of  organization  function  with  success  and  mutual 
satisfaction.  But  the  least  suspicion  of  sharp  practice  will 
act  as  sand  in  the  bearings  to  destroy  satisfactory'  relations  no 
matter  how  carefully  every  contingency  may  have  been  an- 
ticipated by  the  provisions  of  an  elaborate  agreement. 

Does  not  every  foreman  owe  it  as  much  to  his  industry  to 
use  every  resource  at  his  command  to  keep  up  this  spirit  of 
fairness  and  co-operation,  the  absence  of  which  eventually 
will  destroy  the  business,  as  he  does  to  be  proficient  in  the 
rules  of  interchange  or  to  organize  his  gangs  and  assign  his 
work  effectively?  Ought  he  not  to  give  as  much  thought  to 
the  exercise  of  his  function  as  a  leader  of  men  as  he  drx-s  to 
the  perfomiance  of  his  duties  as  a  boss? 

Foremen   Control  Large  Expenditures 

In  1920  car  foremen  super\-ised  the  expenditure  of  $714.- 
000,000  to  maintain  passenger  and  freight  cars  on  the  Class 
1  railroads.  This  amounts  to  over  $3,000  for  every  mile  of 
road  and  is  over  $100,000,000  greater  than  the  amount 
spent  in  the  maintenance  of  locomotives.  In  addition  to  their 
responsibilit}'  for  the  effective  use  of  this  vast  sum  they  are 
respionsible  in  a  high  degree  for  the  safet)-  of  train  operation 
as  well  as  for  one  of  the  most  important  phases  of  inter 
railroad  business, — car  interchange.  These  duties  all  re- 
quire a  high  degree  of  technical  knowledge,  tiie  nature  and 
importance  of  which  it  is  unnecessary  to  deal  with  before 
you  men.  What  1  do  wish  to  dwell  on  for  a  few  moments, 
however,  is  the  danger  of  giving  too  much  attention  to  the 
technical  side  of  the  foreman's  duties  to  the  exclusion  of  an\' 
attention  at  all  to  the  business  aspect  of  spending  the  vast 
sum  required  to  keep  the  rolling  stock  in  operation. 

The  title  of  my  remarks  suggests  that  the  foreman  has 
certain  obligations  to  the  indu.str)'.  Before  he  can  be  held  to 
any  business  responsibility,  however,  the  head  of  the  depart- 
ment and  the  management  in  general  must  place  more  stress 
on  the  business  of  car  maintenance  than  on  its  highly  special- 
ized technical  aspects,  and  it  owes  it  to  the  foreman  to  train 
him  and  give  him  every  assistance  possible  so  that  he  may 
develop  judgment  in  the  management  of  his  operations  on  a 
business  basis. 

Methods  of  Departmental  Management 

There  are  two  opposing  ideas  as  to  departmental  manage- 
ment. One  assumes  the  creation  of  a  super-boss  who  dele- 
gates as  little  authorit}-  to  the  .supervisors  directly  on  the 
ground  as  possible;  who  takes  the  credit  for  success  and 
blames  his  subordinates  for  failure;  who  gives  his  suixirdi- 
nates  as  little  information  as  possible  and  issues  arbitran.- 
orders  without  explanation.  The  other  idea  assumes  that  the 
office  of  the  head  of  the  department  is  a  service  bureau  from 
which  each  subordinate  has  a  right  to  expect  real  assistance 
in  the  way  of  information  showing  clearly  how  his  of)erations 
tie  into  the  performance  of  the  department  as  a  whole,  as  well 
as  assistance  in  organizing  to  meet  any  unusual  conditions 
which  may  arise. 

There  is  at  least  one  car  department  in  which  this  idea  has 
been  carried  out  to  the  extent  that  each  foreman  in  charge  of 


a  car  repair  point  has  become  practically  a  business  manager 
over  his  operations.  He  is  controlled  by  a  budget  system,  but 
within  his  appropriation  he  has  the  authority  to  take  his 
own  measures  and  must  as.sume  the  resjxmsibility  for  the 
result.  Each  montli  he  must  render  a  re])ort  of  his  ojx'ra- 
tions  and  after  all  these  reports  have  been  compiled  and 
digested  at  the  general  office  he  gets  a  copy  of  the  combined 
report  which  gives  him  the  same  picture  of  the  operation  of 
the  department  as  a  whole  that  the  management  has. 

Many  car  foremen  operate  at  outlying  points  where  they 
have  little  opportunity  to  come  directly  in  contact  with  the 
head  of  the  department  and  ordinarily  find  it  difficult  to  keep 
closely  in  touch  with  what  is  going  on  elsewhere.  To  attain 
tlie  highest  possible  success,  these  men  must  be  encouraged 
to  develop  initiative  and  must  Ix;  given  authority  to  settle  on 
the  ground  every  possible  local  question  arising  between  their 
own  department  and  other  departments,  without  the  necessity 
of  referring  it  to  a  distant  headquarters.  Will  not  efforts 
spent  in  furnishing  these  men  all  the  information  po.'<sil)le  as 
to  the  relation  of  their  work  to  the  railroad  as  a  whole  and 
in  guiding  them  in  the  development  of  sound  judgment  and 
initiative  be  far  more  valuable  to  the  railroad  than  all  the 
efforts  which  possibly  can  be  put  f()rth  to  run  tlieir  job  for 
them  from  the  general  office  ? 

The  type  of  initiative  of  which  I  have  been  speaking  does 
not  imply  any  lack  of  control  either  of  the  extent  of  the  op- 
erations or  of  standards  of  maintenance.  It  means  an  in- 
formed body  of  men  who  can  carry  out  general  instmc- 
tions  as  to  standards  intelligently  l)ecause  they  know  the  rea- 
son why  those  instructions  are  necessary. 

Cars  Must  Be  Available 

The  real  business  object  of  the  car  department  is  to  keep 
cars  available  for  service  the  largest  possible  percentage,  of 
the  time.  Since  Septemlaer  1-,  there  has  been  a  continuous 
net  car  shortage  which  reached  its  largest  proportions  late  in 
October.  It  is  evident  that  during  a  time  of  car  shortage 
every  car  that  must  be  held  out  of  service  for  repairs  repre- 
sents a  direct  loss  of  revenue  to  the  railroads,  which  amounts 
on  the  average  to  somewhere  in  the  neighborhood  of  $200  a 
month.  And  if,  in  order  to  overcome  an  unnecessaril}-  high 
percentage  of  bad  order  cars,  tlie  railroads  buy  more  cars 
than  they  would  otherwise  require,  they  are  obliged  to  pa\'  the 
carrying  charges  on  an  investment  of  from  $1,700  to  $3,000 
for  every  such  car  purchased.  Furthermore,  it  is  well  to  keep 
in  mind  the  fact  that  the  interest  and  depreciation  on  this 
investment  keep  on  piling  up  during  the  period  when  there 
are  normally  more  cars  than  the  railroads  can  use  as  well  as 
during  the  time  when  every  car  is  required  for  traffic. 

The  railroads  have  made  a  good  showing  in  the  last  few 
months  in  reducing  the  number  of  cars  held  out  of  service 
awaiting  heavy  repairs.  There  is,  of  course,  some  question 
as  to  what  extent  this  reduction  has  been  affected  by  return- 
ing them  to  service  with  the  smallest  amount  of  patch  work 
possible,  and  how  much  it  is  due  to  constructive  work  which 
will  keep  the  cars  in  service  for  the  next  four  or  five  years 
with  only  occasional  attention  for  running  repairs.  For 
the  country  as  a  whole  bad  order  had  been  reduced  from  aljout 
13  per  cent  at  the  end  of  September  to  9.2  per  cent  at  the 
l)eginning  of  Februan-.  The  latter  figure,  however,  in  a 
jieriod  of  car  shortage,  is  sufficient  to  indicate  that  there  is  a 
long  pull  ahead  of  the  car  departments  before  conditions  can 
be  considered  satisfactory. 

W'ith  the  present  pressing  demand  for  cars  every  car  de- 
partment officer  is  faced  with  a  most  difficult  problem  of 
making  every  man  hour  and  ever>'  cent  expended  in  car  re- 
pairs give  the  maximum  return  in  days  of  revenue  service. 
Patchwork  will  not  accomplish  this  result.  It  is  only  defer- 
ring the  day  of  reckoning  from  the  present  shortage  until  the 
next,  since  little  may  be  expected  in  the  way  of  improvement 
during  tlie  intermediate  period  of  slack  business,  and  is  shift- 
ing the  responsibility  from  one  repair  track  to  another. 
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It  would  be  useless  for  me  to  attempt  to  tell  you  how  that 
problem  is  going  to  be  solved  under  present  conditions.  In- 
deed, the  maximum  return  in  days  available  for  service  for 
every  dollar  of  maintenance  expenditure  can  not  be  attained 
by  any  emergency  measures,  but  only  on  the  basis  of  a  well 
developed  policy,  which,  when  once  established,  is  consistently 
adhered  to  year  in  and  year  out. 

Program  for  Maintenance 

Generally  speaking,  there  has  been  little  in  the  way  of 
consistent  policies  with  respect  to  freight  car  maintenance.  A 
few  railroads,  however,  have  attempted  to  develop  a  system- 
atic freight  car  maintenance  program  similar  to  that  gen- 
erally adhered  to  in  the  repair  of  locomotives.  Instead  of 
permitting  freight  cars  to  run  until  they  are  returned  home 
in  such  condition  tliat  they  are  fit  for  no  further  service,  years 
after  they  should  have  been  overhauled,  a  definite  period  of, 
say,  7  to  11  years  is  established,  depending  upon  the  type  of 
construction  and  character  of  service  the  car  is  designed  to 
perform,  after  which  the  car  is  shopped. 

It  will  be  generally  admitted  that  such  a  plan  will  save 
many  trips  to  repair  tracks  for  jobs  of  a  patchwork  nature 
from  which  no  adequate  service  return  is  obtained.  It  is  also 
reasonable  to  expect  that  a  carefully  considered  program  of 
this  kind  will  put  tlie  roads  in  a  position  to  provide  more 
serviceable  cars  when  they  are  most  needed,  with  less  fre- 
quent resort  to  emergency  measures  and,  therefore,  with  the 
least  upsetting  of  the  planned  operations  of  the  department. 
This  is  merely  applying  the  principles  of  scheduling  and 
dispatching  which  have  met  with  such  success  in  reducing 
lost  motion  and  waste  in  shop  operation,  to  the  operations  of 
the  department  as  a  whole.  Is  it  not  reasonable  to  expect 
from  it  the  same  benefits  in  this  broader  field  that  have  act- 
ually been  obtained  in  the  narrower  and  more  specialized 
field  of  shop  operation? 

Transportation  Vital 

There  is  one  other  obligation  which  the  foreman  owes  to 
his  industr)'  that  I  would  like  to  suggest.  There  is  no 
greater  industry  than  that  in  which  we  are  all  directly  or 
indirectly  engaged.  The  foundation  of  our  whole  material 
civilization  is  transportation.  Without  it  we  would  all  have 
to  go  back  to  scratching  our  own  living  out  of  the  ground, 
with  the  aid  of  the  most  primitive  implements.  We  would 
have  to  produce  our  own  textile  goods  on  the  spinning  wheel 
and  hand  loom.  In  fact,  each  family  would  have  to  become 
a  self-supporting  unit,  and  for  many  of  us  I  am  afraid  that 
would  mean  an  increase  of  many  hours  in  the  day's  work. 

Twenty-five  years  ago  Harriman  spent  $25,000,000  in 
about  three  years  in  rebuilding  and  re-equipping  the  run- 
down Union  Pacific.  In  doing  so  he  made  a  fortune  for 
himself  through  the  increase  in  the  value  of  his  holdings  in 
Union  Pacific  stock.  Why?  Because  the  territory  served  by 
that  railroad  was  awaiting  the  opportunity  to  develop  and  it 
did  develop  just  as  rapidly  as  the  increasing  capacity  of 
the  railroad  to  haul  out  the  products  of  the  soil  and  haul  in 
the  needed  manufactured  goods,  would  permit.  Harriman's 
own  estimate  was  that  he  saved  the  territory  served  by  the 
Union  Pacific  at  least  10  years  of  waiting. 

This  gives  some  idea  of  what  the  expansion  of  railroad 
facilities  means  to  the  expansion  of  the  other  industries  upon 
the  success  or  failure  of  which  the  prosperity  of  the  country 
depends.  Without  the  constant  expansion  of  railroad  capa- 
city a  continuous  increase  in  the  volume  of  commodities  pro- 
duced in  this  country  is  impossible. 

There  is  a  well  organized  effort,  both  in  and  ou.t  of  Con- 
gress, to  destroy  the  railroads  as  privately  owned  and  oper- 
ated property,  in  order  that  a  situation  may  be  created  in 
which  government  will  be  forced  to  take  them  over. 

I  do  not  come  here  to  discuss  with  you  the  relative  merits 
of  private  ownership  and  government  owTiership  of  the  rail- 
roads. Some  of  you  men  may  believe  that  the  interests  of 
the  public  and  the  employees  would  be  best  served  if  the  rail- 


roads were  owned  and  operated  by  the  government.  I  have 
no  quarrel  with  any  such  sincere  belief.  I  do  want  to  call 
attention  to  one  thing,  however,  and  that  is  that  to  bring 
about  a  state  of  government  ownership  through  the  process  of 
destroying  the  property  of  the  railroads  and  their  earning 
capacity  merely  because  they  are  privately  owned,  serves 
neither  the  interests  of  the  employees  nor  the  public. 

Whatever  his  opinion  may  be  as  to  the  correct  ultimate 
solution  of  the  railroad  problem,  no  man  who  gets  his  living 
from  the  transportation  business  can  afford  to  jeopardize  his 
own  interests  by  furthering,  either  actively  or  passively,  the 
campaign  of  misrepresentation  by  which  it  is  hoped  to  bring 
about  the  repeal  of  the  Transportation  Act  and  the  passage 
of  legislation  by  which  the  government  can  first  destroy  the 
value  of  the  properties  by  removing  their  earning  power  and 
then  can  buy  them  from  their  owners  at  the  depreciated  value 
created  by  this  vandalism. 

Interests  of  Roads  and  Employees  Common 

In  an  address  before  the  February  meeting  of  the  Western 
Railway  Club,  W.  G.  Lee,  president  of  the  Brotherhood  of 
Railroad  Trainmen,  clearly  showed  where  the  interest  of  the 
employees  lies  in  this  matter.     He  put  it  this  way. 

"The  public  has  been  diverted  in  the  past  few  years  by 
public  statements  made  by  railroad  companies  and  their  em- 
ployees. The  roads  have  said  that  transportation  employees 
were  extravagantly  paid,  that  they  had  the  easiest  positions 
and  the  highest  pay  of  any  employees  in  the  country,  and 
that  further  concessions  granted  them  simply  meant  robbing 
the  public  pocketbook,  which,  in  this  instance  the  railroad 
companies  were  quite  prepared  to  protect.  The  railroad  em- 
ployees have  countered  by  setting  forth  that  the  railway  com- 
panies were  extravagantly  operated,  that  because  of  watered 
stocks,  dishonest  management  and  inefficient  operation  they 
were,  in  many  instances,  not  showing  the  revenues  they 
should,  and  insisting  that  if  they  were  given  honest  manage- 
ment, there  would  be  no  difficulty  in  meeting  the  wage  de- 
mands of  their  employees.  Whether  we  agree  on  all  subjects 
that  come  between  us  or  not,  we  must  agree  that  in  the 
public  estimation  the  railroad  companies  and  their  employees 
are  not  separated.  The  public  accepts  both  statements  as 
gospel  truth  and  exacts  its  toll  of  transportation  service  at 
its  own  price  against  both  of  them. 

"Let  us  satisfy  the  public  that  the  railway  companies  and 
their  employees  are  not  v^'hat  they  have  called  each  other, 
but  that  they  are  exactly  the  contrar)';  that  they  are  serving 
the  transportation  needs  of  this  country  in  a  more  efficient 
manner  than  they  are  t>eing  served  in  any  other  countrj'  in 
the  world ;  that  the  railroad  companies  are  efficiently  man- 
aged; that  their  employees  are  giving  efficient  service,  and 
that  both  of  them  are  worthy  of  their  hire." 

If  we  are  going  to  have  government  ownership  let  us  get 
it  in  an  orderly  manner.  Let  us  not  subject  ourselves  to  the 
necessity  of  spending  long  years  of  our  lives  engaged  in  a 
bankrupt  business  with  all  the  hardship  that  it  will  entail  on 
the  employees  particularly  and  on  the  public  in  general. 

In  this  matter  is  one  of  the  most  important  duties  that  the 
foreman  owes  to  the  business  in  which  he  is  engaged.  If 
he  has  assumed  the  position  of  leadership  among  the  men 
for  whose  work  he  is  responsible,  who  is  in  a  better  position 
to  keep  them  thinking  straight  on  this  all-imp>ortant  question, 
and  who  is  in  a  better  position  to  speak  for  the  industry  in 
his  community?  But  if  the  foreman  is  to  fulfill  this  duty 
which  he  owes  to  the  business  in  which  he  is  engaged,  he  has 
a  right  to  be  informed  as  to  what  the  facts  are  with  respect  to 
it.  Here  is  an  opportunity  and  a  duty  for  the  management, 
which  it  ought  not  to  let  pass.  The  more  every  man  in  the 
business  knows  about  the  problems  of  the  management  and 
how  they  are  being  met,  the  more  loyal  he  is  likely  to  be  to 
the  company  by  which  he  is  employed  and  in  that  loyalty 
the  management  has  a  real  weapon  with  which  to  meet  some 
of  the  attacks  of  misrepresentation  to  which  it  is  subjected. 


Compact  Air  Brake  Test  Rack 
in  Enginehouse 

/^NE  of  the  important  functions  of  an  enginehouse  is  to 
^^  keep  the  air  brake  equipment  on  locomotives  and  ten- 
ders in  the  best  possible  operating  condition.  The  air 
brake  test  rack  shown  in  the  illustration  assists  in  attaining 
this  end  at  the  Hoboken  enginehouse  of  the  Delaware,  Lack- 
awanna &  Western.     This  test  rack  was  constructed  recently 


A  Compact  Air  Brake  Test  Rack  Recently   Installed  at  the  Hoboken  Enginehouse  of  the  D.,  L.  i  W 

by    local    enginehouse    men    under    the    direction    of    M.    R. 
Feeley,  general  enginehouse  foreman. 

Before  considering  a  description  of  the  test  rack,  its 
advantages  may  be  pointed  out.  It  frequently  saves  a  con- 
siderable amount  of  time  in  getting  locomotives  with  de- 
fective brake  equipment  back  into  service;  it  speeds  up  the 
repair  of  all  parts  of  the  air  brake  equipment.     By  having 


one  or  more  of  each  kind  of  valve  repaired  in  advance,  when 
a  locomotive  comes  in  with  a  defective  brake  valve  for 
e.xample,  the  valve  is  removed  and  another  which  has  been 
recently  tested  is  applied  without  loss  of  time.  This  prevents 
holding  the  locomotive  out  of  service  while  repairing  the 
defective  brake  valve. 

Another  important  point  is  that  the  repaired  brake  valve 
has  been  tested  and   is  known  to  be  correct.     If  for  any 
reason,  therefore,  the  brakes  do  not  work  the  trouble  can  be 
looked  for  elsewhere  than  in  the  brake  valve.     This  test  rack 
makes  the  enginehouse  self-sustain- 
ing as  far  as  air  brake  repairs  are 
roncerned  e.xcept  for  the  air  com- 
pressors.    The  actual  work  of  re- 
l)airing  air  brake  valves  is  facili- 
tated by  means  of  this  test   rack 
because  the  valves  can  be  applied  to 
the    rack,    defective    parts    being 
i|uickly    indicated    to    experienced 
repairmen  by  the  readings   of  the 
i,'ages. 

In  general,  this  brake  test  rack 
is  a  duplication  in  compact  form 
of  the  air  brake  equipment  on  a 
locomotive  and  tender.  The  air 
compressor  is  driven  by  air  from 
the  shop  line  at  10(?  lb.  The 
lower  air  cylinder  is  bushed  and  in 
addition  has  100  lb.  air  pressure 
[liped  to  the  inlet.  This  enables 
the  compressor  at  a  few  strokes  to 
develop  pressure  up  to  140  lb.,  at 
which  the  governor  is  set.  A  gage 
and  governor  is  applied  as  in  the 
actual  installation  of  a  locomotive. 
The  location  of  the  various  valves 
is  indicated  plainly  in  the  illustra- 
tion and  from  left  to  right  near  the 
floor  can  be  seen  the  engine  brake 
cylinder,  tender  brake  cylinder  and 
auxiliary  reservoir  under  the  bench. 
Extra  capacity  in  the  train  line  to 
compensate  for  the  train  line  capac- 
ity in  actual  service  has  been  obtained  by  means  of  additional 
reservoirs  and  manifolds. 

In  addition  to  parts  of  the  air  brake  equipment,  arrange- 
ment has  been  made  to  test  the  bell  ringer  and  sand  valve. 
The  following  is  a  list  of  valves  and  parts  which  can  be 
tested  on  this  test  rack,  the  numbers  giving  the  location: 
(1)    bell  ringer,    (2)    distributing  valve,    (3)    sander  valve, 
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(4)  signal  line  reducing  valve,  (5)  train  line  and  signal  line 
feed  valves,  (6)  H-6  automatic  brake  valve,  (7)  D-5  auto- 
matic brake  valve,  (8)  ET  straight  air  brake  valve,  (9) 
locomotive  plain  triple  valve,  (10)  S-3-A  independent  brake 
valve,  (11)  air  compressor  governor,  (12)  tender  quick  action 


triple  valve,  (13)  high  speed  reducing  valve,  (14)  signal  line 
whistle  valve.  It  will  be  noted  that  the  bell  ringer  is  at- 
tached to  an  actual  bell  from  which  the  clapper  has  been 
removed  and  thus  the  device  is  given  a  test  under  actual 
working  conditions. 


Mechanical  Gas  Cutting  Torch  a  Labor-Saver 

Proves  Value  at  Billerica  Shops  of  the  Boston  &  Maine — 
Wide  Variety  of  Possible  Uses 


IT  would  be  easier  to  mention  the  locomotive  and  car  re- 
pair parts  which  cannot  be  shaped  with  the  mechanical 
oxyacetylene  cutting  torch  rather  than  those  which  can. 
The  mechanical  torch  illustrated  is  Installed  in  the  Boston 

Parts  Profiled  With  Mechanical  Torch 

Name  of  Part  Time 

Large  side  rod    (complete) 65  min. 

Solid  main  rod  (inside  and  out) SO  min. 

Frame  section   (dependent  on  size) 120  min. 

Radius  rod    (long  fork  end) 15  min. 

Union   link    (fork   ends) 5  min. 

Walschaert  link    45  min. 

Drawbar   (including  hcJes) 30  min. 

Guide  yol;e    (ci-mplete) -2  min. 

Guide   (allover)    25  min. 

Main  rod  straps   (inside  and  out) 35  min. 

Four   l>ar    crossheads 28  min. 

Brake    fulcrum,    levers,    etc 

&  Maine  repair  shops,  North  Billerica,  Mass.,  and  represents 
a  type  of  equipment  whicli  has  already  accomplished  im- 
portant economies  in  several  shops  throughout  the  countr)'. 


tions  on  some  parts  are  entirely  eliminated  and  on  others 
greatly  reduced.  The  time  and  cost  of  machine  operations 
are  also  lessened  and  in  certain  cases  subsequent  machining 
can  be  foregone  entirely,  saving  the  entire  cost  of  this  opera- 
tion. Parts  made  of  high-carbon  steel,  however,  are  sub- 
ject to  surface  checks  due  to  unequal  expansion  and  contrac- 
tion as  the  torch  passes  over  the  surfaces.  On  parts  of  this 
character  it  has  been  found  best  to  take  a  light  finishing 
machine  cut  after  blocking  out  with  the  mechanical  torch. 
This  practice,  of  course,  involves  setting  up  the  work  for 
machining,  but  far  less  time  is  required  because  most  of  the 
stock  has  been  blocked  out  with  the  torch.  Low  carbon 
hammered  steel  as  a  rule  does  not  check,  eliminating  diffi- 
culty from  this  source. 

Description  of  Equipment 

Referring  to  Fig.  1,  the  construction  and  use  of  this  me- 
chanical oxyacetylene  cutting  torch  will  be  readily  apparent. 
The  laying-out  taiile  .4  and  the  billet  to  be  cut,  B,  are  both 
supported  on  a  channel  iron  frame  work  bolted  to  cast-iron 


Fig.     I  —  Mechanical    Oxyacetylene    Cutting    Torch     Equipment    Profiling   a   Large   Front   Frame  Section   from   a   5-in.    Billet 


The  accompanying  table  shows  some  of  tlie  parts  profiled  on 
this  machine  together  with  the  approximate  time  required 
for  each  operation. 

The  character  of  the  work  turned  out  on  this  machine  is 
excellent  and  the  amount  of  time  and  labor  saved  in  the 
representative  operations  listed  will  be  appreciated  by  anyone 
familiar  with  locomotive  shop  work.     Heavy  forging  opera- 


box  legs.  (Cast-iron  is  used  as  the  cross  members  will  not  be 
so  readil)^  cut  when  the  torch  passes  over  them).  The  movable 
arms  of  the  device  are  supported  on  two  uprights  CC,  the 
arm  arrangement  forming  a  pantograph  so  that  any  motion 
given  to  tracing  wheel  W  will  be  imparted,  both  as  to  direi:- 
tion  and  amount,  to  torch  T.  A  small  electric  motor  M  is 
geared  to  drive  the  tracing  wheel   W,  imparting  a  positive 
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steady  movement  to  the  wheel  support  ;incl  consequently  to 
the  cuttins;  torch. 

The  cutting  torch  T  is  provided  witli  the  ordinary  adjust- 
ments and  tips  for  controlling  the  tlame  to  suit  various  kinds 
and  thicknesses  of  metal.  Two  length.s  of  hose  H  supply 
oxygen  and  acetylene  to  the  torch  and  tliis  hose  is  suj>ported 
in  the  loops  shown  from  an  overhead  radial  arm,  the  ba.sc 
of  which  is  shown  at  F.  This  arrangement  permits  easy 
movement  of  the  hose  to  suit  the  movement  of  the  torch. 
Three  lines  are  apparent  at  //  and  one  of  these  is  the  electric 
wire  extension  which  appears  wound  around  the  horizontal 
arm  and  transmits  electric  current  to  the  motor  M. 

In  using  this  machine,  the  part  to  be  formed  is  laid  out  on 
table  A  and  one  operator  starts  motor  M  guiding  the  tracing 
wheel  over  the  outline.  Sometimes  a  straight  edge  is  used  to 
assist  him  in  following  the  straight  line  exactly.  Templates 
are  used  for  standard  shapes  and  parts.  Odd  shapes  are 
simply  chalked  on  the  layout  table. 

The  second  operator  adjusts  the  cutting  torch  and  watches 
it  constantly  to  keep  it  at  just  the  right  atljustment.  Wliat- 
ever  shape  is  traced  by  wheel  11"  will  Ije  cut  by  torch  T. 
Before  starting  a  cut  on  a  big  billet,  as  illustrated,  it  ha.>  been 


Fig.  2- 


■View  from   Another  Angle  Showing   IVIethod   of   Supporting 
Billet 


found  best  to  run  over  the  outline  first  with  the  torch,  pre- 
heating the  billet  and  breaking  up  any  scale  or  oxides  on 
the  surface.     A  smoother  job  is  thereby  obtained. 

This  machine  has  a  capacity  to  cut  metal  up  to  14  in. 
thick  by  12  ft.  long.  Straight  lines,  citcles  and  irregular 
lines  be  cut  with  equal  ease.  By  means  of  a  special  exten- 
sion arm  arrangement  large  circles  for  boiler  work  can  be 
cut. 

Accuracy  and  Smooth  Finish  Secured 

The  accuracy  and  finish  secured  by  this  power-driven  cut- 
ting torch  is  far  superior  to  anything  that  can  be  obtained  by 
hand.  It  is  well  known  that  with  a  hand-ojjerated  torch 
the  effects  of  breathing  and  even  heart  action  are  reflected 
on  the  work,  but  such  irregularities  are  eliminated  by  the 
constant  speed  motor  drive  of  this  machine.  On  many  parts 
the  finish  is  such  that  machining  is  not  necessary. 

The  billet,  illu.^trated  in  Fig.  1.  is  being  cut  into  a 
large  front  frame  section,  the  billet  being  5  in.  thick  and  the 
frame  section  34  in.  wide  by  10  ft.  long.  Fig.  2  gives  a 
better  view  of  the  billet,  showing  the  method  of  supporting 
it  on  the  channel  irons  and  with  a  chain  fall.  A  heavy  cut 
is  being  taken  along  the  outer  edge. 

Referring  to  Fig.  3,  some  of  the  work  performed  on  this 
machine  is  indicated  as  follows:  (A)  guide  yokes,  (B) 
engine  truck  equalizers,  (C)  safety  drawbars,  (D)  radius 
rods,   and  a  pile  of  union  links  in  the  background.     The 


radius  rods,  it  will  bn  noted,  are  forged  out  in  accordance 
with  the  usual  practice  and  the  long  fork  ends  cut  out  with 
the  mechanical  torch.  The  same  method  is  used  with  the 
union  links.  The  equalizers  are  offset  by  forging  and  the 
ends  cut  to  the  standard  shape  and  size  with  the  torch.  The 
safety  drawbars  are  outlined  and  have  the  two  holes  cut 
with  the  torch,  requiring  no  machining. 

A    careful    check   is   ke])t   on    costs    with    this   machine   at 
Billerica    shop.^    to   make    sure    that    parts    are    not    cut    out 


Fig- 


3 — Familiar    Locomotive    Pai  ts    Profiled    wiUi 
Cutting  Torch 


r.iechanlcal    Gas 


which  can  be  more  cheaply  liought,  but  the  demand  for  work 
already  exceeds  the  capacity  of  one  machine  and  it  is  said 
that  another  could  be  profitably  employed.  The  possii>ilities 
of  mechanical  gas  cutting  equipment  in  railroad  shops  is 
almost  limitless. 


Testing  Hose  Nipples  and  Couplings 
Before  Mounting 

By  T.  .H.  Birch 

Air  Brake   Foreman,    Chicago,   Milwaukee    6c    St.   Paul, 
Milwaukee,   Wis.  ^ 

IT  has  been  our  experience  that  many  hose  nipples  develop 
porosity  and  sand  holes,  a  condition  which  has  been  al- 
most impossible  to  detect  until  the  nipples  have  been  mounted 
in  the  hose.  This  is  especially  true  with  respect  to  steam 
hose  nipples  and  it  therefore  frequently  becomes  necessary 
to  dismantle  hose  after  the  nipples  have  been  mounted.  The 
same  condition  has  been  experienced  in  the  use  of  second- 
hand air  hose  couplings.  The  only  guide  to  the  condition 
of  these  couplings  has  been  the  A.  R.  A.  gages  and  the  in- 
spection for  such  defects  as  were  visible  to  the  eye.  It  was, 
therefore,  necessary  to  test  all  air  hose  after  mounting,  with 
the  result  that  about  15  per  cent  of  all  hose  mounted  had 
to  be  worked  over  because  of  defects  in  the  couplings  which 
were  not  evident  until  the  hose  were  tested. 

To  eliminate  these  twii  causes  for  duplication  of  work,  the 
two  devices  here  illustrated  have  been  developed  and  in- 
stalled in  the  air  brake  department  of  the  Chicago,  Mil- 
waukee &  St.  Paul  shops  at  West  Milwaukee. 

The  drawing  of  the  hose  nipple  testing  device  needs  little 
explanation.  A  slack  adjuster  cylinder,  mounted  on  a 
frame  of  ^4  '"•  ^'Y  7  in.  material,  provides  the  means  for 
clamping  the  nipple  in  place,  one  end  bearing  against  a  rub- 
ber pad   attached  to  the  end  of  the  piston   and   the  other 
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against  a  similar  pad  mounted  on  a  block  on  the  bench  to 
which  the  device  is  attached.  The  lower  end  of  the  nipple 
sets  over  the  end  of  a  pipe  connection,  through  which  air  is 
admitted.  In  order  thac  irregularities  in  the  faces  of  the 
nipple  may  not  interfere  with  properly  sealing  the  ends,  the 
upper  seal  is  arranged  to  swing  freely  on  the  end  of  the 
piston.  Two  ^-in.  stop  cocks,  the  handles  of  which  are 
connected  with  a  link,  control  tlie  supply  of  air  to  the  slack 
adjuster  cylinder  and  through  necessary  piping  to  the  nipple 
pipe  connection. 

In  using  the  device,  the  hose  nipples  are  iirst  dipped  in 


hose,  connected  to  a  y'z-in.  air  supply  pipe  by  a  nipple  and 
reducer,  is  located  at  right  angles  to  the  center  line  of  the 
cylinder  so  that  the  open  end  comes  between  the  clamp  jaws 
This  end  of  the  hose  is  reamed  out  so  that  the  hose  coupling 
can  be  readily  inserted  by  hand.  Witli  the  coupling  in  place 
a  dummy  coupling  is  attached  and  the  three-way  valve  shown 
in  the  drawing  is  opened.  This  causes  the  piston  to  move 
outward,  clamping  the  hose  on  the  coupling  just  ahead  of 
the  enlarged  portion  of  the  coupling  shank.  At  the  same 
time,  air  pressure  is  admitted  to  tlie  hose  so  that  the  coupling 
is  subjected  to  a  pressure  test.     With   the  aid   of  a  brush 
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Fig.    1 — Front   and    Side    Views    of    Hose    Nipple    Testing    Device 
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a  pail  of  soap  suds  and  then  tested  while  still  wet.  In  this 
way  sand  holes  and  othtr  porous  places  will  be  indicated  im- 
mediately by  the  bubbles. 

The  brake  hose  coupling  testing  device  is  assembled  on  a 


Fig.   2— Brake    Hose   Coupling   Testing    Device 

base  plate  of  ^-in.  material,  11  in.  wide  by  36  in.  long. 
At  one  end  of  tJiis  plate  is  bolted  an  8-in.  brake  cylinder  and 
at  the  other  end  an  angle  bracket  to  hold  the  stationary  half 
of  the  hose  clamp.  The  movable  half  the  clamp  is  attached 
to  the  end  of  the  brake  cylinder  piston.     A  standard  brake 


and  soap-suds,  defective  couplings  are  immediately  de- 
tected. 

As  the  hose  wears,  the  end  may  be  cut  off  and  the  hose 
moved  forward  by  lengthening  the  nipple  at  the  pipe  ccfli- 
nection  end.  In  this  way  all  but  a  few  inches  of  the  hose 
may  be  worn  out  before  it  becomes  necessary  to  apply  a  new 
one. 

In  testing  signal  hose  couplings,  the  standard  brake  hose 
is  replaced  with  a  signal  hose  and  clamp  jaws  of  suitable 
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Fig.    3 — Details    of    Coupling    Testing    Device 

dimensions  are  substituted  for  the  jaws  which  are  shown  in 
the  drawing. 

Since  couplings  have  been  tested  in  this  device  it  has  not 
been  necessary  to  reject  a  single  hose  after  mounting  on  ac- 
count of  defective  couplings.  The  cost  of  making  the  test 
has  been  found  to  be  one-half  cent  per  coupling,  including 
the  cost  of  the  necessary  trucking.  Not  only  has  this  prac- 
tice saved  a  considerable  duplication  of  work  but  it  is  also 
well  to  remember  that  some  injur)'  is  done  to  the  air  hose 
tube  if  it  is  dismantled  after  once  being  assembled. 


Fig.   1 — Combination  Chuck  for  Holding  Packing  Pot 


Fig.   3 — Forming  the  Offset  and  Cuttiug  Oit   a  Ring 


Machining  Valve  and  Cylinder  Packing 

Outline  of  Machining  Practice  Followed  at  the  Huntington 
Shops  of  the  Chesapeake  &  Ohio 

By  E.   A.   Murray 
Shop  Superintendent,  Chesapeake  &  Ohio,   Huntington,  W.   Va. 


SEVERAL  articles  descriptive  of  different  methods  of  ma- 
chining valve  and  cylinder  packing  have  been  printed 
recently,  and  since  the  methods  of  perfomiing  these  im- 
portant operations  at  Huntington  shops  are  somewhat  differ- 
ent from  those  previously  described  they  will  be  of  interest  to 
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Fig.    2 — Drawing    of    Special    Chuck    Jaw    Shown    in     Fig.    1 

at  least  a  few  of  the  many  readers  of  the  Railway  Mechanical 
Engineer. 

The  following  is  the  practice  adhered  to  in  machining 
valve  packing  rings: 

First  Operation — The  packing  pot  is  chucked  in  a  com- 
bination boring  mill  chuck  illustrated  in  Fig.  1.  Owing  to 
the  design  of  this  chuck,  it  is  not  necessarj'  to  have  clamping 
lugs  cast  on  the  packing  pot,  and  the  pot  can  be  used  to 
within  1 '  J  in.  of  the  bottom.     The  chuck  jaws  bear  on  the 


inside  as  well  as  the  outside  of  the  casting,  preventing  it 
from  slipping  or  being  clamped  out  of  shape.  Greater  cut- 
ting feeds  and  speeds  can  be  used  without  danger  of  pulling 
the  casting  out  of  the  chuck;,  there  is  a  saving  of  materials; 
there  is  less  danger  of  the  last  few  rings  being  defective 
owing  to  e.xcessive  outside  pressure  of  the  chuck  jaws. 

A  drawing  of  this  special  chuck  is  shown  in  Fig.  2,  from 
which  the  simplicity  of  the  design  will  be  evident.  The  .solid 
jaw  A  is  held  in  the  correct  position  on  the  chuck  to  suit 
different  diameters  by  means  of  two  square-headed  "/s-in- 
tap  bolts  which  are  threaded  into  the  63/^-in.  tee  bar,  the 
latter  being  an  accurate  fit  in  the  body  of  the  chuck.  A 
Yi-m.  by  5-s-iri.  key  holds  jaw  .1   positively  against  radial 


Fig.  A — Four   Rings   Are    Held    in   a   Special   Shaper   Chuck   and   Cut 
at   One  Time 

movement  except  with  the  tee  bar.  Sliding  jaw  B  is  an 
accurate  fit  in  a  slot  of  the  proper  dimensions  in  jaw  A, 
being  tightened  by  means  of  the  1^-in.  nuts,  gripping  the 
casting  on  the  inside  and  holding  it  far  more  finnly  than 
is  possible  with  ordinary  methods. 

Second  Operation — The  packing  pot  is  machined  on  the 
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inside  and  outside,  using  both  heads  at  the  same  time.  The 
outside  diameter  is  made  3^  in.  larger  than  the  finished  size, 
which  allows  the  ring  later  to  be  cut,  compressed,  and  turned 
to  the  finished  size. 

Third  Operation — The  offset  in  the  packing  ring  is  ma- 


jaws  in  the  shaper.  Plates  B,  correctly  alined  with  the  filler 
block  by  two  dowels,  are  cut  away  to  allow  special  shaper 
tool  C  to  cut  the  required  slot  in  the  rings.  This  slot  is  7/16 
in.  wide  and  is  the  allowance  made  for  spring.  It  will  be 
noted  that  filling  block  A  is  provided  with  two  radii  6  1/32 
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Fig,    5  — Details    of    Special    Chuck    and    Tools    for    Cutting    Valve    and    Cylinder    Packing     Rings 


chined,  as  shown  in  Fig.  3,  using  a  forming  tool  in  the  right 
tool  post  while  the  ring  is  being  cut  off  with  a  cutting-off 
tool  in  the  left  tool  post.  The  top  of  the  ring  is  finished, 
allowance  being  made  in  cutting  off  for  truing  the  ring  on 
the  plain  side. 

Fourth  Operation — The  packing  rings  are  chucked  indi- 
vidually in  a  lathe  and  faced  off,  using  a  snap  gage  to  get  the 
correct  thickness. 

Fifth  Operation — The  rings  are  placed  in  a  special  chuck 


in.  and  S  1/16  in.  respectively  to  accommodate  rings  of  dif- 
ferent diameters. 

Sixth  Operation — The  packing  rings  are  chucked  four  at 
a   time  for  final  turning  in  an  engine  latlie  in  the  special 


Fig. 


urning   Mandrel,  and   Roller  for  Compressing  Rings 


on  the  shaping  machine,  four  rings  being  cut  at  one  chucking, 
as  shown  in  Fig.  4.  Details  of  this  chuck  and  the  cutting 
tools  are  given  in  Fig.  5.  Referring  to  Fig.  5,  ^  is  the  filler 
block  which  supports  the  packing  rings,  two  end  plates  B 
holding  the  rings  firmly  when  compressed  between  the  chuck 


Fig.   7 — Cylinder   Packing   Pot   Being   Grooved   with   Two   Cutters  on 
Each   Side 

mandrel  shown  in  Fig.  6.  This  mandrel  is  so  designed  that 
the  rings  are  held  between  a  base  plate  in  the  lathe  chuck 
and  a  follower  plate,  the  latter  being  tightened  with  sufficient 
pressure  to  retain  tlie  rings  in  compression  by  friction  be- 
tween the  sides.  The  rings  are  first  placed  in  the  mandrel 
and  the  follower  plate  tightened  slightly.  By  revolving  the 
mandrel  and  using  the  hardened  roller  illustrated  in  the 
lathe  tool  post,  the  rings  can  be  gradually  compressed  until 
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the  ends  come  together.  The  roller  is  then  removed  from  the 
tool  post,  replaced  by  a  lathe  tool,  and  the  rings  turned  to 
the  exact  diameter  of  the  valve  chamber  bushings. 

By  this  method  of  machining,  the  packing  rings  have  a 
full  bearing  in  the  valve  chamber  bushings  and  do  not  bear 
at  three  points  as  would  be  the  case  if  the  rings  were  turned 
larger  than  the  diameter  of  the  bushings  and  cut  so  as  to 
get  the  proper  tension  against  the  bushings.      Moreover,  a 


Pig.     8 — Valve     Packing     Chuck     Inverted     and     Used     for     Holding 
Cylinder    Packing 

great  many  of  the  old  i)ucking  rings  can  be  reclaimed  by 
using  this' method.  Rings  which  have  been  removed  from 
larger  valve  chambers  are  turned  down  and  trued  for  smaller 
ones,  being  then  practically  as  effective  as  new  rings. 

The  problem  of  providing  cylinder  packing  for  locomo- 
tives on  any  of  the  larger  roads  is  a  difticult  one.  Unless  the 
proper  material  is  used  and  correct  methods  of  machining, 
the  life  of  the  packing  will  be  limited  and  power  will  be  lost, 
due  to  steam  leakage  by  the  rings.  In  view  of  the  large 
number  of  packing  rings  u.sed  annually,  the  rings  .should  be 
produced  on  a  quantity  basis  with  the  most  careful  attention 
to  methods  of  machining. 

Methods  of  Machining  Cylinder  Packing 

The  following  practice  is  adhered  to  in  machining  cylinder 
packing  at  the  Huntington  shops: 

First  Operatimt — The  packing  pot  is  chucked  on  a  vertical 
boring  mill  table,  using  special  jaws  of  the  same  design  as 


small  enough  to  provide  sufficient  metal  to  hold  the  rings  in- 
tact while  the  casting  is  grooved,  after  which  the  rings  are 
bored  off. 

Second  Operation — The  entire  casting  is  grooved  as  shown 
in  Fig.  7,  using  a  double  tool  in  either  head.  The  experi- 
ence at  Huntington  shops  has  shown  this  method  to  be  much 
ijetter  and  quicker  than  when  using  four  cutting  off  tools  in 
one  head. 

Third  Operation — The  packing  rings  are  faced  off  on  the 
upper  side  using  one  head,  the  second  head  being  used  in 
boring  off  the  rings. 

Fourth  Operation — The  packing  rings  are  then  clami)ed 
to  the  boring  mill  table  and  faced  off  one  at  a  time  on  the 
unfinished  side. 

Fifth  Operation — The  packing  rings  are  placed  in  a  spe- 
lial  chuck,  after  being  cut,  and  machined  to  suit  dowels  in^ 
the  piston  head  as  illustrated  in  Fig.  8.  It  will  be  noted 
that  the  chuck  in  Fig.  8  is  the  same  one  shown  in  Figs.  4  and 
5  inverted.  Referring  to  Fig.  5,  by  inverting  block  ^1,  the 
large  18-in.  radius  is  brought  to  the  top  for  holding  cylinder 
[lacking  rings.  Liner  D,  used  to  allow  for  variation?  in 
|)acking  ring  width,  has  the  same  radius  on  the  bottom  as 
filling  block  .1  and  the  two  j4-in.  slots  allow  it  to  slip  on 
over  the  dowels  and  between  the  end  plates  B.  End  plates 
B  are  cut  out  as  shown,  so  as  not  to  interfere  with  toolholder 
and  cutting  tools  £  as  they  cut  the  packing  rings. 

Particular  attention  is  called  to  tool  holder  E  and  the 
means  provided  for  adjusting  the  cutting  tools.  In  Fig.  5 
the  tools  are  shown  in  position  for  cutting  21/32  in.  out  of 
rings  with  3/16  in.  spring.  The  tools  shown  are  also  used 
for  cutting  27/32  in.  out  of  rings  with  >4  in.  spring  by  using 
two  of  the  small  3/32  in.  liners  illustrated.  The  liners  afford 
an  easy  and  accurate  means  of  adjusting  the  cutting  tools  in 
toolholder  F.  Two  special  tools,  as  shown  in  Fig.  5,  are 
used  when  cutting  rings  with  5/16  in.,  y&  in.,  7/16  in., 
J  2  in.  and  9/16  in.  spring. 


Firing-Up  Shed 


THE  liring-up  shed  illustrated  is  a  new  structure  recently 
completed  by  the  Boston  &  Maine  at  its  locomotive  re- 
pair shops.  North  Billerica,  Mass.  In  that  latitude  climatic 
conditions  are  such  that  cold  .weather,  snow  and  rain  fre- 
quently hinder  outside  work.  It  was  formerly  necessary  to 
jiut  the  finishing  touches  on  locomotives,  fire  them^  up,  and 
make  minor  changes  outdoors  after  the  trial  runs.  and.   in 


New    FirinQ.Up    Shed    Recently    Completed    for    the    Boston    &    Maine    at    Billerica    Shops 


those  previously  described  for  holdmg  valve  packing  rings,  order  to  protect  the  men  and  expedite  the  work,  th,s  hrmg-up 

The  inside  and  outside  of  the  casting  is  then  machined  in  ^hed  was  constructed.  coverin"  two 

accordance  with  the  usual  practice,  using  both  heads  of  the         The  shed  is   209   f      ong  ^y  47   f  ^f  y^'^™^  J.f^° 

machine  at  the  same  time.     The  inside  diameter  is  made  tracks,  and  holdmg  four  locomotives  of  the  largest 
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■rndi-T-  connci:t'-'l.  Steam,  compressed  air,  water  and  electric 
light  are  provided.  The  building  is  fireproof  throughout. 
It  is  proposed  to  install  a  small  motor-driven  lathe,  a  drill, 
a  small  planer,  also  a  hlacksmith  fire,  and  this  equipment 
will  save  countless  steps  and  much  time  formerly  spent  run- 
ning Ijack  and  forth  between  locomotives  which  are  Ijeing 
hnished  and  the  main  machine  shop  which  is  k)cated  at 
some  distance.  .Arrangements  have  l)een  made  for  smoke 
jacks  to  remove  the  smoke,  and  e]e(  trie  light  extensions  in 
l)lace  of  smoking  oil  torches  heretofore  used  will  also  aid 
greatly  in  handling  the  work.  I.ockers  and  toilets  are  pro- 
vided fi^r  the  men  and  ever\'  attempt  ha-  been  m.ide  to  pro- 
vide good  working  conditions. 


the  spokes  of  wheels,  behind  cranks,  under  foot  plates,  be- 
hind steam  and  blast  pipes  and  between  superheater  element 
tubes.  These  positions  are  largely  inseparable  from  locomo- 
tive design,  but  sufficient  consideration  is  often  not  given 
to  washout  facilities. 

The  use  of  various  shaped  nozzles  and  a  good  pressure  of 
water  is  necessary  to  keep  the  firebox  water  spaces  clean,  but 
usually  it  is  necessary  to  remove  tubes  periodically  to  keep 
the  barrel  clean.  .\  lilow-off  cock  underneath  the  barrel 
about  two  feet  from  the  throat  plate  wdll  assist  in  keeping 
the  spaces  between  the  tubes  clean  if  regularly  used.  Two 
washout  plugs  at  the  bottom  of  tlie  smokebox  tube  plate  will 
keep  the  boiler  bottom  clean.     Some  designers  fit  a  washout 


Washing  Out  Locomotive  Boilers 

By  A.  Wrench 

Crewe,   England 

DOILER  washing  is  an  important  branch  of  locomotive 
*-'  maintenance,  which  if  neglected  will  impair  steaming  and 
cause  waste  of  fuel.  The  water  spaces  of  locomotive  lioilers, 
being  narrow  and  transversed  with  a  large  number  of  stavs, 
soon  get  blocked  up  if  neglected,  especially  those  parts  wliicli 
are  difticult  of  access  or  which  form  a  ledge  for  the  accumu- 
lation of  scale  and  sediment.  Parts  situated  behind  driving 
wjieels  are   frer|uently   inaceossiblc   fur  efficient   wa.-^hing  ou', 
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Various   Types   of   Washout   Plugs   and   Caps 


and  it  is  in  these  [larts  where  sediment  is  most  likelv  to  col- 
lect. 

Se.ile  and  sediment  also  form  among  the  tuljcs,  causing 
them  to  leak;  become  overheated,  and  collapse.  \Vhile  in- 
specting boilers  in  the  Ypres  sector  during  the  war,  the  writer 
found  a  boiler  in  which  several  brass  tubes  had  fused  owing 
to  the  extremely  hard  deposit  which  liad  been  allowed  to 
collect  in  tlie  boiler. 

In  most  locomotive  boilers,  washout  jilugs  are  placed  in 
difficult  positions,  the  boiler  washer  having  to  operate  through 
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Recommended    Distribution   of   Boiler   Washout   Plugs 

plug  in  the  hrebo.x  tube  plate,  but  the  head  of  this  plug  soon 
burns  away  and  renders  it  useless.  Judging  from  experience 
on  many  types  of  locomotives  of  American,  British  and 
French  make,  the  writer  is  of  the  opinion  that  washout  plugs 
should  be  distributed  as  shown  in  Fig.  8,  which  will  enable 
the  water  spaces  to  be  cleaned  and  inspected.  The  use  of 
,m  electric  globe  fitted  to  the  end  of  a  wire  rod  and  a  mirror 
is  useful  when  examining  water  spaces. 

Generally  handholes  are  not  in  favor  in  locomotive  prac- 
tice, plugs  being  used  in  preference.  The  screwed  plug  is 
most  extensively  used  but  owing  to  wear  on  the  threads  of 
the  hole  caused  by  the  use  of  the  washing  out  rod,  screwed 
plugs  are  constantly  leaking  and  have  to  be  refitted.  The 
cap  washout  plugs  overcome  this  trouble  and  rarely  leak. 
They  are  more  expensive  to  make,  Ijut  cheaper  in  upkeep. 
They  are  usually  fitted  to  the  wrapper  or  covering  plate  above 
the  inner  firebox  crown  since  steam  blowing  from  plugs  in 
this  position  is  conspicuous  when  the  locomotive  is  in  the 
station  and  would  be  a  hindrance  to  the  engine  driver  on 
the  lookout  for  signals.  Cap  washout  plugs  are  not  usually 
fitted  to  the  lower  firebox  parts,  but  if  space  allowed,  they 
could  be  fitted  there  with  advantage  as  it  is  on  these  holes 
that  most  wear  from  using  a  rod  occurs.  A  disadvantage  of 
this  t)-pe  of  plug  from  a  lioiler  inspector's  point  of  view,  lies 
in  the  fact  that  it  is  more  difficult  to  examine  the  water  spaces 
through  them,  than  through  the  screwed  hole.  The  Hunslet 
Engine  Compan>-  fitted  a  two-way  washout  cap  plug  to  the 
bottom  throat  plate  positions  of  the  locomotive  boilers  sup- 
plied to  the  British  government  during  the  war.  which  over- 
comes the  foregoing  objection.  A  sketch  of  a  two-way  plug  is 
sliown  in  Figs.  6  and  7. 

The  pressure  of  water  necessary  for  running  shed  washing 
out  purposes  is  about  60  lb.  per  sq.  in.  The  hose  should  be 
applied    in    a    s\stematic   manner,    washing   eait   the   highest 
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parts  of  the  boiler  first  and  finishing  the  operation  by  wash-  pieces  of  rail  are  placed  directly  under  the  castings,  leveled, 

ing  the  niudring.     The  water  spaces  should  be  inspected  by  and  the  bar  placed  in  position  for  boring.     The  four  screws 

a  competent  person  after  washing  out  is  completed.     Large  are  then  run  down  tight  against  the  rails,  liolding  the  bar 

locomotives  on  express  service  are  washed  out  twice  a  week  rigid.     The  l)ar  is  then  lined  central  with  the  horc,  the  tool 
after  about  700  miles  running,  but  where  the  blow-off  cocks 
are  systematicall}-  used,  the  boilers  are  washed  out  weekly. 


Boring  Mallet  Hinge  Castings 

By  J.  H.  Hahn 

Machine  Shop  Foreman,  Norfolk   &  Western, 

Portsmouth,  Ohio 

'X'HE  illustrations  show  the  details  of  a  portable  boring 
bar,  designed  by  A.  B.  Gift,  tool  room  foreman,  for 
boring  the  bushing  holes  in  hinge  castings  on  Mallet  articu- 
lated compound  locomotives.  Quite  a  few  methods  are  em- 
ployed at  different  shops  for  boring  these  castings  for 
application  of  new  articulating  pin  bushings,  but  the  bar, 
illustrated  in  Fig.  1,  is  one  of  the  best  for  this  purpose  that 
the  writer  has.  ever  seen,  and  can  also  be  used  for  other  work 


Fig.   1- 


-Side   and    End    Views  of   Portable   Air   Motor   Driven    Device 
for    Boring    lUallet    Hinge   Castings 


set  for  the  size  of  tlie  hole,  and  motor  attached  in  the  usual 
manner. 

Referring   to   Fig.    2,   the   bcxlv    "A"    is   made   of   a   steel 


Fig.   2 — Detaiis   of   Portable    Boring    Bar   Used   on   the   Norfolk  &   Western  for   Boring   Mallet  Hinge   Castings 


such  as  boring  tail  bars,  deck  castings,  etc.     Much  time  and      forging,  machined  as  shown.     Spindle  "C"  is  machined  to 

labor  can  be  saved  by  the  use  of  this  device.  fit  inside  the  housing,  or  body  "A."     Feed  screw  "D"  works 

When   boring   the   holes    in   hinge   castings    two   five-foot     in   the  brass   bushing   in   the  end  of  boring  bar  ''E,"   this. 
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bushing  having  a  square  thread,  eight  threads  per  in.  Feed 
screw  "D"  is  driven  by  a  worm  drive  from  the  main  drive 
with  suitable  gears  as  shown  in  the  drawing.  Boring  bar 
"E"  has  2  slots  milled  at  180  degrees  for  the  entire  length 
of  the  bar  to  receive  a  ^s-in.  by  /4-in.  key  on  each  side, 
allowing  the  bar  to  slide  freely  on  spindle  "C"  which  re- 
volves within  the  body  "A."  The  feed  arrangement  on  this 
machine  is  of  a  novel  and  original  design,  and  is  entirely 
automatic  in  operation.  The  feed  is  put  on  or  started  by 
the  small  hand  wheel  shown  in  Fig.  1.  This  hand  wheel 
operates  a  small  eccentric  which  puts  the  feed  gears  in  mesh, 
causing  the  boring  bar  to  slide  through  the  spindle  on  the 
two  keys. 

A  tool,  made  of  34-in.  by  ^-in.  square  high-speed  tool 
steel,  is  used  in  the  lioring  bar  and  is  held  in  position  by 
the  set  screw  shown.  No  pilot  or  guide  is  used  with  this 
machine  as  the  rigid  construction  of  the  bar  makes  this  un- 
necessar)'.  The  boring  bar  is  driven  by  an  air  motor  of 
proper  size  and  has  a  speed  of  about  10  rev.  per  min.,  de- 
pending of  course  upon  the  size  of  the  air  motor.  The  rate 
of  feed  with  this  speed  is  1/32  in.  per  rev. 

Feed  Control  and  Drive  Arrangement 

The  illustrations  show  plainly  the  construction  and  ar- 
rangement of  this  machine;  also  the  arrangement  of  the  feed 
control,  drive  and  the  screws  used  for  setting  up  the  ma- 
chine. The  machine  is  supplied  with  the  required  number 
of  oil  holes  which  are  plugged  by  the  use  of  ^  in.  pipe  plugs 
to  keep  out  the  dirt,  grit,  etc.  Ball-l>earing  thrust  bearings 
are  also  provided. 

The  gear  case  and  other  parts  are  applied  with  suitable 
gaskets  to  prevent  the  loss  of  lubrication.     The  gear  casing. 


chine  will  prove  a  valuable  addition  to  any  shop  handling 
Mallet  type  locomotives.  It  can  be  constructed  in  the  aver- 
age railroad  shop  tool  room. 


Emergency  Seat  Refacing  Tool 

By  J.   D.  Flinner 
Supervisor  of  Air  Brakes,   Monongahela,  Brownsville,  Pa. 

A  TOOL  designed  to  reface  the  brass  emergency  valve 
^*  seats  of  Westinghouse  triple  valves  is  shown  in  the 
illustration.  This  tool  can  be  used  for  both  passen- 
ger and  freight  triple  valves  in  which  the  emergency  valve 
seats  have  become  worn  or  cut  by  long  service,  causing  them 
to  leak.  The  tool  not  only  refaces  worn  valve  seats  but,  in 
the  case  of  some  of  the  older  types  of  valves  having  flat  seats, 
the  seats  can  be  changed,  by  using  the  cutter  shown,  to  the 
new  semi-circular  section,  making  a  better  seat  for  the  rubber- 
faced  emergency  valve.  It  takes  only  a  fraction  of  a  minute 
to  set  an  emergency  valve  part  in  this  device  and  reseat  it. 
The  arrangement  and  dimensions  of  the  tool  are  shown  in 
the  illustration  and,  referring  to  the  assembled  view,  the 
operation  will  be  evident.  The  worn  brass  emergency  valve 
seat  is  placed  in  base  A  which  is  bolted  to  a  bench  by  four 
3/^-in.  bolts.  The  two  -)4-in.  handles  shown  enable  part  B 
to  be  turned  down  firmly,  holding  the  emergency  valve  seat 
against  turning.  The  feed  screw  is  then  run  down  by  means 
of  knurled  collar  C  at  the  top  forcing  spindle  D  and  double 
cutter  E  downward  until  the  cutter  comes  in  contact  with  the 
brass  seat.  Revolution  of  .spindle  D  by  means  of  its  yi-'m. 
handle,  accompanied  by  a  slight  tightening  of  the  knurled 
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Details  and  Assembled  View  of  Tool  for  Refacing  the  Emergency  Valve  Seats  of  Triple  Valves 


etc.,  is  applied  to  the  body  by  means  of  cap  screws  as  shown. 
All  parts  are  machined  all  over  with  limitations  of  .001  in.  to 
insure  accurate  fits.  All  parts  are  hardened  except  where 
otherwise  specified,  thus  reducing  the  amount  of  wear  to  a 
minimum.  Holes  are  drilled  to  allow  the  chips  to  pass  out 
through  the  bottom,  and  this  also  decreases  the  weight  of 
the  machine  considerably.  All  gears  and  otlier  moving  parts 
are  encased.  This  bar,  with  the  boring  bar  shown  in  draw- 
ing, will  bore  holes  through  6-in.  castings  and  by  the  use  of 
longer  bars  any  desired  range  may  be  secured.     This  ma- 


handle  on  the  feed  screw,  will  then  cause  cutter  £  to  give 
a  new,  accurate  contour  to  the  emergency  valve  seat.  Cutter 
£  is  removable  by  loosening  set  screw  F.  Part  B  should  al- 
ways be  screwed  down  firmly  on  the  seat  before  beginning 
the  refacing  operation. 

In  shops  where  many  triple  valves  are  repaired,  a  great 
deal  of  time  can  be  saved  by  this  tool,  and  valve  seats  which 
would  otherwise  have  to  be  scrapped  can  be  used  over  again. 
All  parts  of  this  tool  are  made  of  axle  steel  except  the  cutter 
£  which  is  of  tool  steel  hardened. 


ELxamples  of  Toolroom  Work  at  Readville 

Importance  of  Adequate  Toolroom  Pointed  Out — Effective 
Tools  Made  at  Readville  Toolroom  of  the  New  Haven 


THERE  are  doubtless  other  factors  more  important  in 
railroad  repair  shop  output  than  the  manufacturing 
toolroom — but  not  many.  Even  the  most  modern  ma- 
chine shop  equipment  is  rendered  largely  ineffective  without 
time-saving  jigs,  fixtures  and  small  tools  to  provide  short 
cuts,  combine  operations,  and  speed  up  machine  work.  Be- 
sides saving  time  and  consequently  the  cost  of  machine  work, 
these    jigs     and     fi.xtures     are     incidentally     an     important 


k/J'H  'i-Screrfl^ 


I     .1              B 
1^ 7-- -^ 7- ->J  K-i- Ji- -><<-^ 

Fig.    1 — Partial    Section    of    Box    Tool    Showing    Construction 

factor  in  speeding  locomotive  parts  through  the  repair  shops 
and  hence  decreasing  the  time  that  locomotives  are  held  out 
of  service. 

In  view  of  the  above  facts,  it  is  important  that  railroad 
shops  be  provided  with  manufacturing  toolrooms  in  which 
new  jigs  and  fixtures  can  be  designed  and  made  as  needed 
and  old  ones  kept  in  good  repair.  Adequate  machine  equip- 
ment is  required  in  the  toolroom  and  also  a  personnel  with 
sufficient  initiative  and  resourcefulness  to  develop  new  tools 


Fig.    2— Milling    the    Cutter    Slots    in    a    Box    Tool 

as  the  need  for  them  in  various  shop  departments  becomes 
evident. 

The  toolroom  of  the  New  York,  New  Haven  &  Hartford 
at  Readville  shops,  located  in  the  balcony,  is  equipped  with 
engine  lathes,  milling  machines,  drills,  grinders  and  other 
standard  tools  commonly  used  in  toolroom  work.  A  general 
view  of  the  toolroom  is  given  in  Fig.  5  which  shows  the  ar- 
rangement of  the  machinery  and  the  good  light  available  for 


accurate  work.  In  practically  every  department  of  Readville 
shops,  time  and  labor-saving  jigs  and  fixtures,  made  in  this 
toolroom,  are  in  daily  use. 

Box   Tool   for  Turning   Eccentric    Crank   Pins 

One  of  the  new  tools  just  being  developed  is  that  illustrated 
in  Figs.  1  and  2  for  turning  Walschaert  eccentric  crank  pins. 
These  pins  are  forged  integral  with  the  eccentric  cranks  which 
have  a  throw  of  about  19  in.  A  boring  mill  with  a  38-in. 
or  larger  table  is,  therefore,  required  to  turn  eccentric  crank 
pins  from  2  to  3  in.  in  diameter.  It  is  difficult,  if  not  im- 
possible to  speed  up  the  boring  mill  so  as  to  get  the  required 
surface  sj>eed  on  the  pin  and,  as  a  result,  the  operation  takes 
considerable  time  besides  tying  up  a  heavy  machine  on  a 
small  job. 

Realizing  the  inefficiency  of  this  method,  a  new  plan  for 


Fig.    3 — Two   Tools   Which    Have    Proved    Their    Usefulness 

machining  eccentric  crank  pins  has  been  developed  at  Read- 
ville whereby  it  is'  proposed  to  perform  the  entire  operation 
on  whatever  drilling  machine  of  tlie  required  power  may  be 
available.  The  three  cutters  A  (Fig.  1)  are  designed  to 
turn  the  pin  bearing  for  the  eccentric  rod  bushing  and  the 
three  cutters  B  the  outer  end  of  the  pin  which  is  later 
threaded  to  receive  the  eccentric  crank  washer  and  nut.  The 
two  turning  operations  are  performed  simultaneously  by  the 
box  tool  which  is  then  replaced  in  the  drill  spindle  by  a  self- 
opening  die  for  cutting  the  thread.  It  is  ol)vious  that  the 
entire  operation  of  machining  the  eccentric  crank  pin  can  be 
performed  by  this  method  in  a  fraction  of  the  time  formerly 
required. 

Referring  to  Fig.  1,  the  construction  of  the  box  tool  will 
be  evident.  The  three  high-speed  cutting  tools  A  are  ac- 
curately fitted  in  slots  milled  in  the  body  of  the  box  tool. 
Cutting  tools  B  are  also  made  of  high-speed  steel  and  ac- 
curatel)'  fitted  in  their  respective  slots.  All  cutting  tools 
have  a  slight  adjustment  by  means  of  the  YA-'m.  screws,  be- 
ing held  against  outward  movement  by  the  -J^-in.  tap  bolts 
illustrated.  The  cutters  are  relieved  in  two  directions  so  that 
they  can  not  only  turn  the  outside  diameter,  but  counterbore 
to  give  a  good  side  bearing  for  the  eccentric  rod  bushing. 
While  this  box  tool  was  designed  for  an  eccentric  crank  pin 
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3  in.  long  by  25s  in.  in  diameter  and  with  a  2-in.  threaded 
end,  the  design  can  be  readily  changed  to  suit  any  size  of  pin. 
The  method  of  machining  this  box  tool  may  be  of  interest. 
In  the  first  place,  a  forging  of  tlie  required  size  was  made 
in  the  blacksmith  shop  and  turned  to  the  6-in.  outside 
diameter,  a  No.  5  Morse  taper  being  formed  on  one  end.  A 
hole  was  then  drilled  and  bored  3>4  in.  in  diameter  and 
5^4  in.  deep  as  shown.  Slots  for  the  cutting  tools  were  then 
drilled,  milled  and  broached  as  shown  in  Fig.  2.  One  of 
the  slots  for  the  three  cutting  tools  A  is  indicated  at  M;  one 
of  the  slots  for  tool  B  at  N.  An  end  mill  was  used  for  the 
milling  operation  and  broach  P,  employing  the  vertical  feed 
of  rile  milling  machine,  for  getting  square  comers.  One  pre- 
caution should  be  observed  in  making  tools  of  this  type  and 
that  is  to  machine  the  slots  accurately  so  that  the  cutters 
will  not  have  undue  play  and  work  loose  under  heavy  cuts. 

Double  Cutting  Tool  and  Reamer 
One  of  the  operations  in  machining  driving  boxes  which 
takes  considerable  time  is  what  is  called  "cornering."  This 
consists  of  machining  the  shoe  and  wedge  ways  slightly 
wider  at  the  top  and  bottom  than  at  the  center,  made  neces- 
sary to  provide  for  the  locomotive  rocking  from  side  to  side 
as  it  goes  around  curves  or  diff(*ence  in  the  height  of  op- 
posite wheels.  Before  "cornering,"  driving  boxes,  the  shoe 
and  wedge  ways  are  first  planed  to  the  standard  width,  and 
tlien  a  line  of  boxes  is  set  at  a  slight  angle  on  the  planer 
table,  the  required  taper  cut  being  taken  from  opposite  ends. 
The  boxes  are  reset  to  the  same  angle  the  other  way  and  the 
operation  repeated.  In  all,  four  cuts  are  usually  taken  and 
these  can  be  reduced  to  two  by  means  of  the  double  cutting 
tool  illustrated  at  T,  Fig.  3.  This  double  cutter  was  made 
in  the  Readville  toolroom,  the  two  tool  holders  consisting  of 
1^-in.  square  cold  rolled  steel  in  which  the  i/2-in.  high- 
speed steel  tool  bits  are  held  by  the  set  screws  to  prevent 
them  from  working  out.  It  will  be  noted  that  the  tool 
holders  are  set  in  the  body  at  angles  of  15  deg.  so  that  on 
the  back  stroke  of  the  planer  they  will  swing  outward,  re- 


blades  were  relieved  by  grinding,  the  tool  then  being  ready 
for  use  and  to  all  intents  and  purposes  as  solid  as  a  one-piece 
high-speed  steel  reamer.  Its  cost  was  relatively  much  less. 
Should  a  question  be  raised  as  to  the  effect  of  spot  welding 
on  the  blades,  it  may  be  said  that  the  heat  is  localized  and 
applied  for  such  a  short  time  that  it  has  practically  no  ef- 
fect on  the  heat-treated  blades. 

One  of  the  machines  which  receives  constant  use  in  the 
Readville  toolroom  is  the  3 2-in.  heavy  duty  shaper  illustrated 


Fig.   4 — Modern    Shaper    Machining    Unannealed    Die    Block 

lieving  the  pressure  on  the  cutting  tools  in  two  directions. 
The  taper  reamer  R  (Fig.  3)  was  made  locally  and  has 
demonstrated  its  value  for  reaming  taper  knuckle  pin  holes 
in  side  rods.  This  reamer  is  8  in.  long,  being  4  in.  in 
diameter  at  the  bottom  and  5  in.  at  the  top.  It  is  made  with 
a  No.  5  Morse  taper  shank,  having  high-speed  blades  set  in 
a  body  of  soft  steel  by  spot  welding  as  indicated.  The  blades 
have  the  appearance  of  being  spiral  but,  as  a  matter  of  fact, 
'  straight  cuts  were  milled  in  tlie  body  of  tlie  reamer  at  an 
angle  of  14  deg.  (Obviously  these  cuts  were  deeper  at  the 
center  than  at  the  ends.)  Soft  high-speed  blades  were  then 
inserted  and  the  reamer  turned  in  a  lathe  to  give  the  blades 
the  correct  taper.  The  blades  were  then  taken  out,  hardened 
and   reapplied  permanently   by  spot   welding.     The   cutting 


Fig.   5 — General    View   of  Toolroom   at    Readville 

in  Fig.  4.  This  illustration  is  shown  for  the  reason  that  the 
die  block  D,  held  between  the  chuck  jaws,  is  made  of  a 
special  die  steel  unannealed.  This  die  block  was  to  be  used 
in  forging  spring  gibs,  one  of  which  is  shown  at  G  in 
the  illustration,  and  owing  to  uncertainty  as  to  the  exact 
analysis  of  the  steel  and  the  required  heat  treatment,  it  was 
decided  to  machine  the  die  block  without  annealing.  For 
the  shaping  operation,  a  rugged  machine  was  needed  and  a 
special  high-speed  cutting  tool  had  to  tie  used.  The  shaper 
illustrated  is  used  for  many  different  o{>erations  and  on  die 
work  the  3 2-in.  stroke  is  a  particular  advantage,  enabling 
large  dies  to  he  handled. 

Milling   Piston   Rod    Keyways 

In  addition  to  what  can  be  classed  as  strictly  tool  work, 
quite  a  number  of  operations  on  locomotive  parts  are  per- 
formed in  the  toolroom  at  Readville.  For  example,  the  piston 
rod  R,  shown  in  the  foreground  of  Fig.  5,  is  one  of  a  pair 
sent  to  the  toolroom  to  have  the  crosshead  keyways  milled. 
This  rod  is  S  in.  in  diameter,  has  a  keyway  1^-in.  wide  and 
4  in.  long.  The  time  involved  in  drilling  and  filing  this  key- 
way,  or  even  machining  it  with  an  end  milling  device,  is  un- 
necessarily long  and  special  spiral  milling  cutters  have  been 
made  so  that  the  operation  can  be  performed  on  one  of  the 
horizontal-spindle  knee-type  milling  machines  in  the  tool- 
room. It  takes  about  10  min.  to  set  up  the  rod  and  20  min. 
to  drill  and  mill  the  keyway,  one  cut  only  being  required. 
The  spiral  cutters  are  supported  at  both  ends  so  that  a  rela- 
tively heavy  feed  can  be  carried.  This  method  of  machining 
keyways  is  only  temporary,  however,  since  it  invoh'es  mov- 
ing the  piston  rods  to  and  from  the  toolroom.  An  old  end- 
milling  machine,  designed  especially  for  machining  keyways, 
is  now  being  rebuilt  to  drive  a  spiral  milling  cutter  sup- 
ported at  both  ends  which  is  coming  to  be  accepted  as 
the  best  and  quickest  means  of  machining  keyways.  The 
rebuilt  machine  will  be  located  in  the  machiLe  shop  near  the 
piston  rod  job  and  thus  save  trucking  new  piston  rods  to  the 
toolroom;  also  releasing  the  milling  machine  for  other  work. 


Internal  Grinder  for  Air  Compressor  Cylinders 


THE  internal  cylinder  grinding  machine  illustrated  has 
been  recently  introduced  in  this  country  by  the 
Churchill  Machine  Tool  Company,  Ltd.,  Manchester, 
Eng.  It  is  installed  in  the  Hornell  shops  of  the  Erie,  be- 
ing used  for  finishing  cylindrical  holes  quickly,  accurately 
and  smoothly.  These  characteristics  are  particularly  valuable 
in  the  case  of  air  compressor  cylinders  which  have  to  be  re- 
bored  or  trued  frecjuently  in  order  to  insure  high  compressor 
efficiency. 

By  grinding   new   cylinders   after   rough   boring,   and   re- 
truing  used  cylinders  by  grinding  only,  it  is  anticipated  that 


Churchill   No.  2   Internal   Grinder  Truing  Steam  Cylinders  of  a   New  York   Duplex  Air  Compressor 

a  much  longer  life  and  consistently  higher  efficiency  will  be 
secured.  Bores  so  treated  will  prove  serviceable  for  the  full 
period  between  locomotive  shoppings,  thereby  eliminating 
one  of  the  causes  of  idle  time  in  roundhouses,  that  taken  by 
holding  locomotives  out  of  service  while  new  cylinders  are 
being  fitted  or  the  original  ones  rebored. 

Precision  grinding  has  in  the  past  been  largely  considered 
an  unnecessar}-  refinement  for  railroad  repair  shops,  but  there 
is  indisputable  evidence  that  the  example  of  the  ground  pis- 


ton rod  will  soon  he  e.xtended  to  other  parts  that  are  subjected 
to  intensive  local  strain  and  wear.  There  has  never  been 
any  serious  argument  against  the  regrinding  method  of  re- 
surfacing worm  piston  rods,  and  it  is  but  logical  to  exp)ect 
that  the  experience  gained  with  this  member  will  in  turn 
be  applied  to  others  of  a  similar  nature. 

The  illustration  shows  the  grinding  of  New  York  duplex 
air  compressor  cylinders.  In  the  case  of  the  air  cylinders 
shown  on  the  floor  in  the  foreground,  the  8-in.  by  12-in. 
cylinder  was  ground  to  a  high  fini.sh  removing  .020  in.  from 
tile  diameter  in  20  min.  The  14-in.  by  12-in.  cylinder  was 
ground,  removing  the  same  amount 
of  metal  in  40  min.,  the  finish  and 
accuracy  of  the  cylinders  being 
greatly  superior  to  the  best  that  can 
be  obtained  by  any  other  method. 

Features  of  Churchill  No.  2 
Internal   Grinder 

The  construction  of  the  machine 
employed  on  this  work  is  of  con- 
siderable interest,  as  the  design  is 
more. familiar  to  engineers  on  the 
other  side  of  the  Atlantic  than  to 
those  in  this  country.  Tha.  machine 
is   designed,   as   its  name   implies, 
for  the  grinding  of  cylinders,  bush- 
ings   and   holes   in   machine  parts 
which,    owing    to    their    external 
shapes,    cannot   be   rotated    in    the 
u.sual   internal  grinding  machines. 
The  machine  is  of  a  type  that  can 
be  used  for  generating  holes  in  ex- 
act   relationship     and     at    correct 
center    distances    from    previously 
finished  locating  surfaces  or  slides 
tluis     insuring     correct     alinement 
with   a  minimum  of  correction  by 
Iiand  work.    As  the  work  for  which 
tliis  machine  is  intended  may  be  of 
irregular  outline,  or  with  overhang- 
ing projections,  the  machine  is  designed  with  massive  tables 
with  cross  adjustment  for  positioning  the  work  only,  the  table 
remaining  stationani-  during  the  actual  grinding.     The  table 
is  carried  on  a  base  reaching  directly  to  the  floor,  and  while 
coupled  to  the  machine,  the  table  is  independent  of  it  so  that 
larger  or  smaller  tables  can  be  fitted  to  suit  various  classes 
of  work,  or  if  necessan'  the  table  can  be  removed  altogether 
and  a  base  plate  substituted. 

The  "rinding  wheel  spindle  is  provided  with  the  necessary 
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planelan-  motion,  adjustable  while  ^rinding  is  going  on,  and 
is  carried  on  a  head  vertically  adjustable  on  the  column. 
The  column  is  mounted  on  a  slide  having  automatic  longi- 
tudinal movement  on  the  bed,  controlled  by  adjustable  re- 
versing dogs  for  varying  the  stroke  to  suit  the  length  of  hole 
to  be  ground.  This  slide  is  provided  with  various  changes 
of  speed  for  use  while  grinding,  and  on  the  Churchill  Xo,  3 
and  4  internal  grinders  there  is  a  quick  traverse,  inde- 
pendent of  the  reversing  dogs,  which  can  be  automatically 
operated  for  traversing  at  high  speed  over  the  chambered 
portions  of  long  holes. 

The  main  spindle  on  which  the  grinding  wheel  spindle  is 
mounted,  also  has  various  changes  of  speed  provided,  which 
can  be  operated  independently  of  the  traverse  speeds.  The 
grinding  wheel  spindle  is  easily  detached  from  the  main 
spindle,  and  changed  for  a  larger  or  smaller  size  in  a  few 
minutes.  A  full  range  of  spindles  is  obtainable  so  that  holes 
from  the  smallest  up  to  the  caj)acity  of  the  machine  can  be 
ground. 

The  ]>]anetary  motion  of  the  grinding  wheel  spindle  ad- 


mits of  very  sensitive  control,  the  controlling  handwheel  be- 
ing provided  with  a  dead  stop.  On  the  Xo.  1  and  2  ma- 
chines the  adjustment  is  obtained  through  double  eccentric 
spindles  controlled  through  a  differential  motion.  In  the 
larger  sizes  the  adjustment  is  obtained  direct  on  a  slide 
mounted  at  right  angles  to  the  main  spindle  and  operated 
through  a  screw  and  differential  motion.  This  construction 
admits  of  a  large  range  of  adjustment  to  the  grinding  wheel, 
so  that  wheels  considerably  smaller  than  the  holes  to  be 
ground  can  be  used,  thus  reducing  the  arc  of  contact  be- 
tween the  wheel  and  the  work,  and  allowing  a  very  con- 
siderable range  of  wear  of  the  grinding  wheel. 

By  means  of  the  cross  adjustment  to  the  table  and  the 
vertical  adjustment  to  tlie  spindle,  work  having  a  large  num- 
i^er  of  holes  can  be  ground  w^ithout  disturbing  the  setting 
on  the  table.  Within  the  capacity  of  the  machine  there  is 
no  limitation  to  the  external  shape  of  work  to  be  handled. 

The  machine  is  entirely  self-contained,  and  may  Ije  driven 
from  a  single  overhead  countershaft  or  direct-connected  to  a 
C(jnst,int  speed  motor. 


Donomarent  Safety  Tank  Car  Outlet  Valve 


THE  jiresent  A.  R.  A.  standard  t.vpe  outlet  valve  and  con- 
nection for  tank  cars,  judging  by  the  experience  of  sev- 
eral years,  does  not  embody  in  its  design  all  the 
desirable  features  that  such  an  outlet  should  possess.  Realiz- 
ing the  fact  that  the  present  design  was  faulty,  the  Bureau 
of  Explosives  has  endeavored  to  arouse  an  interest  that  would 
lead  to  improvements.  Several  new  valves  have  been  brought 
out,  among  which  is  one  known  as  the  "Donomarent"  outlet, 
designed  by  T.  J.  Entwisle,  sujx'rintendent  car  shops.  South- 
ern Cotton  Oil  Company,  Xew  Orleans,  La.,  which  will  ap- 
parently overcome  several  of  the  olijections  to  the  present 
design. 

-An  ideal  tank  car  outlet  and  valve  is  called  upon  to  meet 
Several  difficult  re(|uirements.  among  which  the  following 
may  be  mentioned.  The  seat  should  be  self-cleaning  to  insure 
a  tight  closure;  it  should  be  impossible  to  open  the  valve 
without  removing  the  dome  cover  jilate  and  breaking  the  seal 
to  prevent  pilfering  the  contents  of  the  car;  distortion  or 
"breathing''  of  the  tank  should  not  cause  the  valve  to  leak 
or  become  wedged  and  preferably  it  should  be  possible  to  re- 
pair a  broken  outlet  without  removal  of  the  content.-  of  the 
car. 

Referring  to  the  illustration,  it  will  be  noted  that  the  outk" 
flange  is  riveted  to  the  bed  sheet  of  the  tank  in  the  usual 
manner  while  the  nozzle  is  a  separate  piece.  Bv  turning 
a  groove  in  the  nozzle  near  the  encl  which  is  screwed  into  the 
flange,  a  point  of  weakness  is  provided  at  which  a  break 
will  occur  should  a  sufficient  force  be  exerted.  In  this  event, 
the  valve  would  not  be  unseated  or  any  of  the  contents  lost. 
The  remaining  portion  can  be  readily  removed  and  a  new 
nozzle  applied.  The  flange  not  being  damaged,  it  would 
not  be  necessary  to  pump  out  the  tank  to  make  repairs. 

The  separate  valve  seat  is  of  brass  and  can  be  readilv  un- 
screwed for  reseating  or  renewal.  The  valve  itself  is  of  spheri- 
cal shape  without  wings,  thus  insuring  positive  seating  and 
eliminating  the  danger  of  cocking.  On  die  upi>er  side  of  the 
valve  is  a  tapered  square  projection  which  fits  into  a  cor- 
responding socket  in  the  valve  plug.  The  valve  plug  has  four 
wings,  threaded  to  fit  the  inwardly  extended  portion  of  the 
flange.  The  bottom  of  the  plug  has  a  socket  for  the  valve,  as 
stated,  the  two  parts  being  connected  by  a  cotter  or  bolt  pass- 
ing through  an  oblong  hole.  The  design  provides  a  telescop- 
ing connection,  the  effect  of  which  is  to  cause  the  valve  to  be 
rotated  about  two  and  one-half  turns  after  it  is  seated  and 
before  it  is  locked  shut  and  also  as  it  is  opened,  before  it  is 
lifted  from  its  seat.  This  will  clean  oft'  gummy  residue,  grit 
or  other  substances  from  the  seat,   insure  tight  closure  and 


keep  the  valve  and  seat  in  good  condition  for  a  long  period. 

The  flanged  portion  on  the  lower  end  of  the  valve  plug  is 

screwed  down  tight  against  the  valve  after  it  has  been  closed 

and  makes  it  impossible  for  anyone  to  lift  the  valve  from  the 


/ 
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Donomarent    Safety    Outlet    Valve    for    Tank    Cars 

seat  by  a  bar  or  turning  tool.  The  valve  can  only  be  opened 
by  breaking  the  seal  and  removing  the  dome  cover,  a  safety 
precaution  against  robbery  of  considerable  importance. 

The  extended  j)ortion  of  the  flange  which  fonns  the  valve 
cage  is  provided  with  large  openings  which  give  unrestricted 
flow  to  the  contents  of  the  car  and  overcomes  foaming.  The 
position  of  the  openings  and  the  location  of  the  valve  seat 
insures  complete  drainage  of  the  full  contents  of  the  car. 

The  upp>er  part  of  the  valve  plug  is  extended  to  form  a 
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socket  for  the  rod  to  which  the  hand  wheel  is  attached.  As 
the  threaded  connection  is  between  the  plug  and  the  cage  in 
the  bottom  of  the  tank,  distortion  of  the  tank  by  filling  or 
"breathing"  in  service  cannot  cock  the  valve  or  wedge  it,  nor 
distort  or  bend  the  rod.  Neither  vibration  nor  contraction 
and  expansion  affect  the  seating  of  the  valve. 

The  hand  wheel  rod  is  extended  above  the  wheel  and  a 


j)osition  indicating  device  attached  which  extends  up  into 
the  opening  of  the  dome  in  such  a  manner  that  the  cover 
cannot  be  replaced  until  the  valve  is  l(Kked  shut. 

It  is  stated  that  these  valves  have  proved  entirely  satisfac- 
tory during  the  few  months  that  they  have  been  in  service 
and  as  a  result  additional  valves  are  lieing  apjilicd  to  other 
cars. 


Mechanical  Soot  Blowers  for  Stationary  Boilers 


THE  value  of  mechanical  soot  blowers  in  increasing  the 
efficiency  of  boiler  operation  has  been  amply  demon- 
strated but  certain  mechanical  difficulties  are  involved. 
After  an  extensive  experience  the  Bayer  Company,  St.  Louis, 
Mo.,  has  developed  a  revolving  soot  blower  element  which 
overcomes  temperature  difficulties  by  the  use  of  Monel  metal 


high  temperatures.  ISIonel  metal  has  been  thoroughly  tested 
in  comparison  with  jjractically  all  other  commercial  metals 
at  temperatures  up  to  1,030  deg.  F.  The  results  indicate  the 
distinct  superiority  of  Monel  metal  as  regards  ijoth  strength 
and  resistance  to  corrosion. 

A  sectional  Monel  protecting  tube,  as  well  as  Monel  metal 
nozzles,  are  used  on  this  new  blower,  thus  eliminating  the 
ilanger  of  oxidation  and  corrosion  of  the  air  tube.  To  take 
care  of  exjiansion,  ample  space  is  provided  for  each  nozzle 
where  it  projects  through  the  outer  tube. 

.\n  additional  important  feature  is  the  valve-iii-head  con- 


Showing    Protected    Position   of   Blower   Element   in   Vertical    Boiler 
(Left)    and    in    Horizontal    Water   Tube    Boiler    (Right) 

and  has  other  valuable  features.  It  is  designed  to  be  sec- 
tionally  air-cooled  and  non-warpable,  thus  insuring  long 
life.    A  valve-in-head  arrangement  is  provided. 

The  interior  steam  element  in  the  Bayer  blower  is  securely 
locked  in  a  central  jxisition  within  the  outer  or  sectional 
Monel  metal  air  tube  so  that  both  the  interior  steam  element 
and  the  outer  sectional  air  tube  revolve  as  one  element.  This 
inner  steam  element  is  kept  free  and  immune  from  the  high 
furnace  temperatures  because  it  is  insulated  by  a  liberal 
circulating  air  space  through  which  the  high  temperatures 
of  the  furnace  cannot  penetrate.  Likewise,  the  outer  air  tube 
is  kept  at  a  comparatively  low  temperature  due  to  the  positive 
cooling  effect  of  the  circulating  air  passing  through  and 
within  it. 

The  outer  air  tube  is  made  of  Monel  metal  for  unusually 


Bayer   Valve-in-Head    Geared    (Left)    Floating    Air   Shield    with 
Universal    Movement    (Right) 

struction  of  the  blower.  In  this  design  the  valve^is  in  the 
head  itself,  as  shown  in  the  illustrations,  and  it 
automatically  opens  and  closes  at  tlie  proper  points  with  the 
rotating  of  the  element. 

It  is  claimed  by  the  manufacturers  that  this  valve  cannot 
leak  because  it  is  so  constructed  that  it  will  always  seat  per- 


Principal  Parts  of  Bayer  Soot  Blower  Unit— (1)  Roller  and  Thrust  Bearing,  (2)  Air  Inlet,  (3)  Gear,  (4)  Sheave.  (5)  Cam,  (6)  Gear  Case, 
(7)  Pinion,  (8)  Bronze  Worm,  (9)  Disk,  (10)  Monel  Metal  Valve  Parts,  (11)  Steam  Inlet,  (12)  Flange  Connection,  (13)  Operating  Chain, 
(14)  Live  Air  Space.  (15)  Full  Floating  Mechanism,  (16)  Wall  Sleeve,  (17)  Air  Excluding  Slield,  (18)  Expansion  Sleeves.  (19)  Spacers,  (20) 
Studs,  (21)   Monel   Metal   Nozzles,   (22)    Expansion  Space,   (23)    Monel   Metal   Section  Outer,   or  Air  Tube. 
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fectly.  The  valve  stem  does  not  extend  through  a  stuffing 
box  which  might  throw  the  valve  out  of  alinement  with  its 
seat  and  thus  cause  leakage  troubles.  The  valve  is  mechan- 
ically and  positively  controlled  by  a  cam  and  worm  gear. 
The  valve  also  is  made  of  Monel  metal. 

The  elements  are  so  made  that  tliey  can  be  rotated  in  either 
direction,  making  it  unnecessary  to  give  the  elements  a  second 
full  revolution  to  repeat  the  blowing  operation  when  a  second 
revolution  is  not  needed.  Steam  is  thereby  saved.  Besides, 
the  mechanism  is  so  designed  that  no  steam  is  wasted,  the 
discharge  or  blowing  of  the  jet  being  mechanically  timed. 
The  steam  jets  are  blown  within  a  predetermined  arc,  mak- 
ing it  impossible  to  blow  except  where  necessary  and  reduc- 
ing the  time  required  for  the  operation. 


The  entire  head  is  "full  floating,"'  or  in  otlier  words,  is 
free  to  expand  or  contract  with  change  in  temperature  and 
with  the  expansion  and  contraction  of  the  boiler  walls  or  the 
pipe  lines.  For  this  reason  there  is  no  straining  or  binding 
effect  in  the  operating  mechanism  of  the  blower.  Working 
parts  are  not  exposed  to  the  grit  and  dust  of  the  boiler  room, 
the  entire  blower  head  being  encased.  Parts  can  be  oiled 
without  danger  of  the  oil  collecting  dirt. 

A  simple  and  efficient  reduction  gear  makes  it  impossible 
to  revolve  the  unit  too  rapidly.  This  permits  the  steam  jets 
to  work  most  effectively  on  the  surfaces  to  be  cleaned  during 
a  sufficient  period  of  time.  This  gear,  together  with  the 
roller  and  thrust  bearings  on  which  the  element  is  mounted, 
make  the  element  easy  to  operate. 


Simplicity  and  Strength  Feature   New  Hardened  Die 


THE  National  Acme  Company,  Cleveland,  Ohio,  has 
added  to  its  line  of  Namco  dies  a  new  hardened  die 
made  in  revolving  and  non-revolving  t>pes  as  shown 
in  the  illustr^ition.  These  dies  are  featured  by  simple,  strong 
construction.  The  body  and  shank  is  made  in  one  piece,  also 
the  cam  and  cup.  The  cliasers  bear  directly  against  the  solid 
cup  cam,  eliminating  numerous  small  parts  subject  to  wear 
and  loosening.  There  are  only  ten  parts  used  in  the  construc- 
tion of  this  die  (except  for  chasers)  and  there  is  no  face 
cap  to  hold  the  chips  and  grit. 

Special  alloy  steel  is  used  throughout  in  the  construction 
of  this  die  and  the  cup  wall  is  made  unusually  heavy.  The 
chasers  are  fitted  to  hardened  and  ground  plates,  all  parts 
being  hardened  and  fully  ground.  Particular  attention  is 
given  to  the  construction  of  the  chasers,  all  chasers  being 
hardened  and  lapped  and  ground  on  the  bottom.  The  chasers 
receive  full  support,  giving  rigidity  in  cutting  action.  Pro- 
jecting chasers  permit  threading  close  to  a  shoulder  and  pro- 
vide freedom  from  chips. 

The  shanks  for  dies  are  made  either  soft  or  hard  as  de- 
sired, a  hardened  plate  for  the  screw  being  used  with  the 
soft  shank.  Inside  trip  can  be  furnished  if  desired. 


In  the  revolving  type  die,  five  straight  thread  sizes  from 
3/16  in.  to  ly^  in.  can  be  provided;  also  four  sizes  of  pipe 
threads  from   ^   in.   to  -^4   in.     In  the  non-revolving  typ>e. 


Namco   Hardened   Non-Revolving    (left)   and    Revolving    (right)    Dies 

seven  sizes  of  straight  threads  up  to  .5  in.  can  be  furnished 
and  pipe  threads  from  J-s  in.  to  %  '". 


A  Two-Speed  Ratchet-Operated  Screw  Jack 


AN  oscillating  lever  screw  jack  which  may  be  operated 
either  in  direct  or  compound  leverage,  has  been  placed 
on  the  market  by  the  Muelling  Engineering  Works, 
Racine,  Wis.      Bv   the  ribbed  construction   of  the   body   an 


Leverage    of    Four-to-One — Direct    Leverage    Position 

unusually  light  weight  combined  with  strength  is  obtained. 
In  lifting,  the  nut  is  turned  by  means  of  a  ratchet-con- 
nected lever  which  operates  in  a  horizontal  plane,  while  the 


screw  does  not  revolve.  The  nut  revolves  on  a  ball  thrusi 
bearing  set  in  a  pocket  near  the  top  of  the  jack  bod\'.  A 
working  fit  throughout  the  length  of  the  body  maintains  the 
screw  in  alinement  as  the  load  is  raised.  This  prevents  the 
screw  from  binding  in  the  nut  and  adds  to  the  ease  of  opera- 
tion. 

The  illustrations  show  the  two  positions  of  the  operating 
lever.  With  the  handle  socket  placed  on  top  of  the  ratchet 
lever  the  operator  is  provided  with  a  one  to  one  leverage 
ratio  which  gives  a  comparatively  rapid  lift  for  ordinar)- 
loads.  For  hea\T  loads  the  handle  socket  is  placed  below 
the  ratchet  levers,  as  shown  at  the  left  in  the  illustration.  In 
this  position  the  handle  socket  is  fulcrumed  on  the  jack  body 
and  operates  the  ratchet  lever  with  a  compound  leverage  of 
four  to  one  ratio.  The  ratchet  pawl,  which  engages  with  a 
notched  flange  on  the  top  of  the  nut  is  reversed  by  a  finger 
pull,  which  may  be  operated  at  any  point  in  the  stroke  of 
the  lever,  since  the  pitch  of  the  screw  prevents  any  possibilit)' 
of  a  kick-back. 

The  jack  is  also  furnished  with  a  combined  foot  lift  and 
chain  hook.  Lugs  on  the  back  of  either  side  of  the  lower 
end  of  the  chain  hook  are  provided  for  the  attachment  of 
hardened  and  polished  tool  steel  rollers,  which  bear  against 
the  faces  of  the  lateral  ribs  on  the  jack  body.  A  large  rib- 
bed base  which  may  readily  be  attached  to  the  permanent 
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base  of  the  jack   is  provided  lor  use  with  the  foot  lift  at- 
tachmerit. 

These  jacks  are  made  in  two  sizes,  of  five  tons  and   10 
tons  capacity.     The  smaller  jack  is  10  in.  and  the  latter  12 


in.  in  height,  and  tliey  provide  for  a  total  raise  of  eight  and 
nine  inches,  respectively.  Not  more  than  one-half  of  the 
rated  load  should  he  applied  to  the  foot  lift  attachment. 
The  two  models  weigh  20  lb,  and  28  lb.,  respectively. 


Grinder  for  H  &  G  Die  Head  Chasers 


THE  Eastern  Machine  Screw  Corporation,  New  Haven, 
Conn.,  has  brought  out  a  new  machine  for  grinding 
chasers  used  in  H.  &  G.  self-opening  die  heads.     The 
machine  is  designed  as  a  bench  machine,  occupying  a  space 


Tool    for   Grinding    tlie    Cliasers    of    H    &    G    Self-Opening    Die    Heads 


of  about  20  sq.  in.  and  it  stands  about  IS  in.  high.  It 
comes  complete  with  a  countershaft  and  two  wheels  and, 
when  boxed  ready  for  shipment,  weighs  appro.ximately  240 
lb.  The  machine  has  very  substantial  castings,  a  ball-bear- 
ing spindle  and  is  well  protected  from  abrasive. 

The  left-hand  wheel  is  for  grinding  the  throats,  or  cham- 
fers. Each  cha.ser  is  located  from  a  hardened  pin  that  enters 
the  cam  .slot  on  the  chaser.  This  locates  it  just  as  it  is  lo- 
cated in  the  die  head.  An  adjustable  anvil  provides  for  long 
or  short  chamfers  as  required.  The  table  swivels  to  provide 
the  proper  curvature  and  the  vise  is  also  provided  with  an 
offsetting  adjustment.  This  combination  makes  it  possible 
to  obtain  just  the  right  amount  of  clearance  reciuired  at  the 
throat. 

At  the  right,  the  rake  angle  or  angle  of  cutting  face,  is 
ground.  Four  chasers  are  held  at  once  by  means  of  a  single 
cam-actuated  clamp  and  the  fixture  may  be  tilted  to  the 
[>roper  angle. 

Too  much  emphasis  cannot  be  laid  on  the  importance  of 
the  proper  grinding  of  tools.  A  grinder,  such  as  this,  reduces 
the  time  lost  for  grinding  to  a  minimum,  provides  the  most 
efficient  grind  with  the  least  amount  of  stock  removed  from 
the  chasers,  and  improves  the  quality  of  the  threading. 


Pump  Valve  Designed  to  Prevent  Leakage 


USERS  of  pumps  will  be  interested  in  recent  improve- 
ments in  pump  valve  construction  announced  by  the 
Worthington  Pump  &  Machinery  Corporation,  New 
York.  An  entirely  different  form  of  valve  has  been  designed 
to  eliminate  cutting  and  leakage,  thereby  increasing  the  aver- 


Fig.   1 

Ordinary    Hard  Rubber  Valve 

After    3    Months'    Service 


Fig.   2. 
Worthington   "Seal"  Valve 
After    12    Months'    Service 


age  pump  efficiency,  decreasing  the  cost  of  pumping,  and 
tending  to  maintain  the  capacity  of  the  pump  at  its  maxin'um 
point. 

The  principal  cause  of  pump  leakage  is  traceable  to  ex- 
cessive wear  of  the  rubber  valves  which,  while  negligible  in 
some  cases,  is  often  quite  bad.  Thus.  Fig.  1  shows  a  photo- 
graph of  a  hard  rubber  valve  after  three  months  of  particu- 
larly hard  service.  Cracks  and  cuts  caused  by  the  valve 
seat  and  by  the  radiating  ribs  are  plainly  visible.     It  is  plain 


that  the  only  way  to  positively  prevent  leakage  with  valves 
in  this  condition  is  to  remove  and  replace  them  with  new 
valves. 

The  new-  Worthington  "'Sear'  valve,  illustrated  in  Figs. 
2  and  3,  assures  absolute  tightness  when  closed,  because  the 
rubber  used  is  flexible.  It  seats  perfectly  both  at  the  hub 
and  outer  rim,  its  inner  and  outer  seats,  and  so  keeps  tight. 
.Age  and  continuous  usage  do  not  cut  grooves  or  cause  cracks, 
as  demonstrated  in  Fig.  2  which  shows  a  flexible  rubber  seal 
used   for  one  year  in  this  new  type  of  valve.     During  the 


VALV; 

CiS'.    " 

BRONZE  SEA^ 

■^^M'^-^' 

Fig.    3 — Sectional    View    of    Worthigton    "Seal"    Pump    Valve 

year  there  was  no  visible  wear,  leakage,  and  no  cost  for  re- 
pairs. 

The  ingenuity  and  simplicitv'  of  this  valve  are  evident  from 
Fig.  3.  There  are  no  screws,  bolts,  rubber  rings,  nuts,  bush- 
ings, or  rotating  elements.  The  special  new  feature  that 
makes  this  valve  adaptable  to  hard  service  is  the  so-called 
Ijottom  plate.     This  is  in  effect  a  middle  seat  for  the  rub- 


310 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  91,  No.  5 


ber  valve  proper.  When  the  valve  is  closed,  this  middle 
seat  carries  the  entire  load  and  prevents  the  rubber  seal  from 
cutting  on  the  seats  or  ribs.  This  bottom  plate  moves  up 
and  down  with  the  rubber,  and  so  not  only  acts  as  a  mid- 
dle seat,  but  moves  with  the  rubber  and  helps  to  keep  the 
rubber  valve  in  shape,  even  when  open.  Thus  all  mechani- 
cal functions  requiring  strength  and  wear  resistance  are 
cared  for  by  metal  parts.  The  flexible  rubber  acts  only  as  a 
seal  against  leakage.  It  will  be  noticed  that  even  the  top  of 
the  rubber  seal  is  protected  by  a  thin  backing  plate  which 
keeps  the  rubber  seal   flat  and   prevents   any  possibility  of 


wear  from  contact  with  the  spring.  All  moving  parts  are 
light  but  rigid.  The  lightness  assures  a  smooth,  quiet-run- 
ning pump.  The  rigidity  prevents  the  distortion  that  results 
in  leakage. 

It  is  not  anticipated  that  repairs  or  replacements  will  be 
often  required,  but  the  construction  makes  this  easy  when  it 
does  become  necessar}'  and  the  cost  of  any  possible  repairs 
will  be  low  because  of  the  simplicity  and  inexpensiveness 
of  all  parts.  This  valve  is  especially  suitable  for  severe  and 
unusual  pumping  conditions.  It  has  a  proportionately  longer 
life  under  ordinarv  conditions. 


Blow  Torch  Designed  for  Safety  and  Efficiency 


valve, 
fitted 


THE  Master  blow  torch,  illustrated,  is  now  being  marketed 
by  the  Turner  Brass  Works,  Sycamore,  111.,  and  em- 
bodies a  numlaer  of  novel  and  useful  features.  A  safety 
located  at  the  end  of  the  horizontal  pump  cylinder,  is 
with  a  diaphragm  accurately  proportioned  to  give 
away  automatically  at  40  lb.  air  pressure.  As  torches  operate 
at  18  to  20  lb.  pressure,  this  valve  will  not  come  into  action 
until  about  double  the  normal  pressure  is  present.  A  thumb- 
nut  on  this  valve  permits  the  operator  to  release  the  air 
pressure  after  his  work  is  done,  or  to  decrease  the  pressure 
as  desired  during  the  operation  of  the  torch. 

Another  valuable  feature  is  the  fact  that  there  is  but  one 
opening  in  the  tank.  This  opening  is  at  the  top,  above  the 
fuel  line,  and  is  sealed  by  the  screw  thread  tiller-plug.  By 
eliminating  such  soldered  connections  as  burner  inlet  and 
upper  and  lower  pump  brackets,  a  frequent  cause  of  leakage 
trouble  is  removed. 

The  pump  is  equipped  with  a  pump  leather  that  spreads 
like  a  parachute  on  the  work-stroke  and  closes  on  the  return 
stroke.  This  leather  is  automatically  lubricated  from  a 
reservoir  of  vaseline  in  the  brass  washer  at  the  end  of  the 
pump  rod. 

The  fuel,  in  its  journey  from  the  tank  to  the  combustion 
chamber,  passes  through  the  interior  of  a  solid  bronze  baffle 
in  the  head,  called  the  "Hot  Spot  Hump."  This  baffle  is 
located  near  the  outlet  of  the  burner  tube  in  the  path  of  the 
flame.  It  very  soon  becomes  white  hot,  the  intense  heat 
vaporizing  the  fuel  into  a  hot,  dry,  highly-inflammable  gas. 
Kerosene  or  the  leanest  grade  of  gasoline  can  thus  be  burned. 

Efficient  combustion  means  not  merely  the  total  consump- 
tion of  the  fuel  without  unburned  residue,  but  also  the  maxi- 
mum admixture  and  combustion  of  oxygen  from  the  air. 
Instead  of  depending  upon  a  multitude  of  holes  in  the  burner- 
tube  for  oxygenation  of  the  fuel,  the  Turner  ]Master  torch 
admits  air  through  a  flared  inlet  in  front  of  the  needle  valve. 
This  inlet  is  a  bell-shaped  nut,  turned  from  brass  screw-stock 
and  threaded  so  that  the  operator  with  thumb  and  finger,  can 
screw  it  into  or  out  of  IuVk?,  thus  regulating  the  distance  from 
the  needle-valve,  and  consequently,  the  volume  of  air  ad- 
mitted. 

Air  is  also  admitted  through  a  long  slot  at  the  top  of  the 
burner  tube,  immediately  above  the  "Hot  Spot  Hump," 
previously  referred  to.  This  supplementary  air  inlet  performs 
two  functions;  it  deflects  the  flame  downward  upon  the  baffle 
or  "Hump,"  and  it  provides  additional  oxygen  to  insure 
complete  combustion  at  this  point.  The  absence  of  holes  in 
the  sides  of  tlie  burner  tube  is  cited  by  the  makers  of  tliis 
torch  as  one  of  the  reasons  why  it  cannot  blow  out  in  a  gale 
of  wind. 

In  blow  torches,  a  very  common  source  of  trouble  has 
always  been  the  enlarging  of  the  fuel  orifice  by  strong  arm 
work  at  the  hand-wheel.  To  checkmate  that  form  of  abuse, 
the  shut-off  valve  is  separated  from  the  fuel-control  valve, 
the  latter  being  placed  above  the  shut-off.  For  the  same 
reason  the  needle  valve  has  only  a  small  thumb-nut  control 


so  as  to  make  it  practically  impossible  for  the  operator  to 
exert  enough  pressure  to  enlarge  the  orifice.  The  larger 
wheel  has  only  one  use — that  of  opening  or  closing  the  fuel 
line.  As  its  valve  has  a  positive  seat,  there  is  never  any 
occasion  to  use  force  on  this  wheel. 

The  ^Master  torch  has  a  wooden  pistol-grip  handle  hung 


Master   Blow  Torch 

at  an  angle  that  balances  the  torch  and  at  the  same  time 
gives  ample  room  for  the  largest  hand  so  that  the  knuckles 
do  not  nearly  touch  the  tank.  The  use  of  a  single  length  of 
curved  steel  tubing  to  carry  the  fuel  from  tank  to  torch 
eliminates  all  soldered  or  threaded  joints  and  connections. 


Stainless  Steel  Rule 

A  STAINLESS  STEEL  rule  of  special  interest  to  me- 
■^^  chanics,  as  well  as  a  great  number  of  foremen  and  other 
shopmen,  has  just  been  placed  on  the  market  by  the  Browne  & 
Sharpe  Mfg.  Co.,  Providence,  R.  I.  This  new  rule  is  made 
of  stainless  steel  so  that  it  is  rustproof  and  will  not  stain  or 


Brown  &  Sharpe  6-ln.  Stainless  Steel   Rule 

discolor.  Every  shop  man  will  appreciate  the  advantage  of 
a  rule  which  always  retains  its  bright  finish  and  tlius  elimi- 
nates the  difficulty  experienced  in  reading  graduations  on 
rules  that  have  become  rusty  or  blackened  from  use.  The 
rule  is  made  in  6-in.  and  12-in.  sizes  and  is  graduated  in 
8ths,  16th,  32nds  and  64ths  of  an  inch. 
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GENERAL  NEWS 


The  Canadian  National  will  before  long  cstal>lish  a  pension 
system  for  superannuated  employees,  according  to  an  announce- 
ment made  by  G.  P.  Graham,  Acting  Minister  of  Railways,  in 
Parliament  on  April  9. 

The  Atchison,  Topcka  &  Santa  Fe  announces  that  employees 
may  become  stockholders  in  the  company  through  a  new  plan 
recently  adopted.  Stock  will  be  purchased  in  the  market  by  the 
road  and  held  for  employees,  who  may  pay  for  it  at  the  rate  ol 
$10  a  month.  The  limit  of  stock  which  may  be  bought  on  this 
plan  is  10  shares,  either  common  or  preferred. 

The  use  of  oil  fuel  in  the  locomotives  of  the  Adirondack  divi- 
sion, required  by  New  York  State  law  as  a  precaution  against 
forest  fires,  costs  the  New  York  Central  $255,600  yearly,  which 
is  about  $118,000  more  than  the  probable  cost  of  coal  for  the 
same  service;  and  the  road  has  asked  the  Public  Service  Com- 
mission to  modify  or   suspend  the   requirements  of  the   law. 

.\  silk  banner  has  been  presented  to  the  employees  in  the  Albina 
(Oregon)  shops  of  the  Union  Pacific  for  having  made  the  best 
safety  record  in  1922.  Only  nine  injuries  were  recorded,  which 
was  at  the  rate  of  3.72  injuries  for  each  million  man-hours  of 
work.  This  surpasses  all  other  shop  records  on  the  Union  Pacific 
and  is  believed  to  be  one  of  the  best  records  ever  made  in  a 
large  shop  in  the  United  States. 


Chinese    Road   Buys   Locomotives   in   Japan 

The  Kirin-Changchun  Railway,  China,  has  ordered  two  Mikado 
type  locomotives  from  the  Kawasaki  Sliiphuilding  Yards,  Kobe, 
Japan. 


A  Tunnel  Through  Mont  Blanc 

A  new  railway  line  is  planned  from  Oex,  Switzerland,  on  the 
BcUgarde-Chamoni.x  line,  to  .\osta,  according  to  the  Times  (Lon- 
don). The  work  involves  13  tunnels  and  13  bridges.  The  longest 
of  the  tunnels,  15.700  yards,  will  be  through  Mont  Blanc  and  will 
require   four  or   five  years  in  its  completion. 


Finland  to  Build  Own  Railway  Equipment 

The  Finnish  State  Railways  will  build  200  open  goods  wagons 
and  50  passenger  coaches  in  their  own  shops,  according  to 
advice  from  Helsingfors  to  the  Times  (London)  Trade  Supple- 
ment. In  addition  18  locomotives  are  to  be  acquired,  but  w-hether 
these  will  be  built  in  the  company's  shops  or  purchased  from  build- 
ers in  other  countries  has  not  yet  been  decided. 

The  "Right  to  Work  Act" 

The  "Right  to  Work  Act"  is  the  name  given  to  a  law  which 
has  just  been  passed  by  the  legislature  of  Utah,  and  approved  by 
the  governor.  This  was  a  bill  introduced  by  Assemblyman 
A.  J.  Stookey,  and  it  aims  to  guarantee  to  all  citizens  the  ri.ght 
to  work,  and  to  prevent  other  workmen  and  all  agencies  from 
intimidating   lawful   workers. 

Mechanism  of  Boiler  Scale  Formation 

At  the  Pittsburgh,  Pa.,  experiment  station  of  the  Bureau  of 
Mines,  a  study  is  being  made  of  the  mechanism  of  scale  formation 
in  steam  boilers,  including  the  effect  of  temperature,  pressure, 
character  of  surfaces,  and  concentration  of  the  water.  At  the 
present  time  a  continuous  test  is  being  conducted  on  a  commercial 
boiler  in  actual  operation,  in  which  a  part  of  the  suspended  matter 
is  being  continuously  removed  by  an  external  filter  through  which 
the  boiler  water  is  circulated.  A  complete  record  and  account  of 
the  scale  forming  constituents  is  being  kept  and  the  influence  of 
added  constituents  is  being  noted. 


Mechanical  Division  Issues  Program  for  June  Meeting 

The  regular  annual  meeting  of  tlic  .American  Railway  .Associa- 
tion, Mechanical  division,  will  be  held  at  Orchestra  Hall,  220 
South  Michigan  avenue,  Chicago,  on  Wednesday,  Thursday  and 
Friday,  June  20.  21  and  22,  1923.  The  program  is  of  exceptional 
interest.  In  addition  to  the  reports  of  the  committees  a  number 
of  individual  papers  have  been  prepared  and  the  meeting  will 
be  addressed  by  R.  H.  Aishton,  president,  American  Railway 
Association;  W.  W.  Atterbury,  vice-president,  Pennsylvania 
System;  C.  H.  Markham,  president,  Illinois  Central;  W.  B. 
Storey,  president,  Atcliison,  Topeka  &  Santa  Fe,  and  Sir  Henry 
Thornton,  president,  Canadian  National.  A  list  of  the  individual 
papers   follows  : 

The  Devclupment  of  the  Locomotive  by  Samuel  Vauclain, 
president,   Baldwin  Locomotive   Works. 

The  Development  of  Railway  Cars,  by  E.  F.  Carry,  president. 
The    Pullman    Company. 

Increasing  Locomotive  Mileage,  by  C.  F.  Giles,  superintendent, 
machinery,    Louisville   &    Nashville. 

Training  of  Apprentices  and  Supervising  Foremen,  by  John 
Purcell,  assistant  to  the  vice-president,  Atchison,  Topeka  & 
Santa  Fe. 

Reports  from  the  following  committees  will  be  presented  for 
discussion : 

General  Committee 

Nominating  (V.mmittee 

Arbitration  Committee 

Committee  on   Br,-ikcs  nntl  Brake  Equipment 

Committee  on  Car  Construclinn 

Committee  on  Connlers  anj  Draft  Gears 

Committee  on  Design  of  Sh^^s  anil  Engine  Terminals 

Committee  en  Electric  Rolling  Stock 

Committee  c-n  Loading  Rrles 

Committee  on  Locomotive  anrl  Car  Lighting 

Committee  on  Locomotive  Design  and   Construction 

Committee  on  Prices  f i  r  Labor  and  Material 

Committee  on  Safety  Appliances 

Committee  on  Specifications  and  Tests  frjr  Materials 

Committee  on  Tank  Cars 

Cr'mmiltee  on  Wbeels 

In  addition  to  the  committee  reports  it  is  planned  to  provide 
an  opportunity  for  a  free  discussion  of  the  following  general 
subjects : 

Co-operative  Research  ^ 

Econon'-ies  from  Modern  Shop  Machinery 

Handling  of  Material  en  Car  Repair  Tracks 

Modern  Repair  Track  Facilities 

Possibilities  for  Increased  Efficiency  of  Modern  Locomotives 

Shop  Managentent  Problems  of  Today 

All  day  sessions  will  be  held  on  each  of  the  three  days. 

Locomotive   Shipments    Largest   Since    1920 

Shipments  of  railroad  locomotives  from  the  principal  manu- 
facturing plants  increased  to  282  in  March,  and  were  the  highest 
since  December,  1920,  according  to  figures  publishetl  by  the  De- 
partiTient  of  Commerce  from  compilations  of  the  Bureau  of  Census. 
L'nfilled  orders  continued  to  increase  and  made  a  new  high  record 
at  2,316  locomotives,  an  increase  of  96  during  the  month.  Un- 
filled foreign  orders  increased  for  the  first  time  since  last  October. 


Wage  Increase  in  the  East  and  West 

The  Boston  &  Maine  has  made  an  advance  in  the  wages,  said 
to  be  3  cents  an  hour,  of  about  4,000  trackmen.  The  Pennsylvania 
has  made  advances  ranging  from  1^  cents  to  i'/z  cents  to  common 
laborers  in  the  Northwestern  region  and  certain  other  sections; 
but  announces  that  no  general  increase  has  been  made.  The 
Wheeling  &  Lake  Erie  has  made  advances  to  large  numbers  of 
shopmen,  amounting  to  about  7  cents  an  hour.  Most  of  these 
shopmen  will  now  enjoy  rates  about  equal  to  those  enforced  before 
the   Labor    Board   made   its   reduction.     The   Illinois   Central   has 
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granted  increases  in  pay  averaging  two  cents  an  hour  to  the 
mechanics,  helpers  and  apprentices  in  the  company's  shops.  The 
increased  rates  are  retroactive  to  April  1.  Carmen  assigned  to 
passenger  and  freight  car  truck  work  are  not  included  in  the 
increase.  The  Cleveland,  Cincinnati.  Chicago  &  St.  Louis  has 
announced  its  intention  of  increasing  the  wages  of  its  maintenance 
of  way  employees,  but  has  not  yet  made  public  the  amount  of 
the  advance.  Section  foremen,  section  laborers  and  mechanics  are 
included  in  the  increase. 


Coupling  Devices  for  South  Australian  Railways 

An  important  market  for  coupling  devices  for  the  South  Aus- 
tralian Railways  may  be  opened  in  a  few  months,  according  to 
Commerce  Reports.  The  use  of  heavier  engines  and  heavier  trains 
which  the  new  railway  commissioner,  who  recently  was  placed  in 
charge  of  the  state  railways,  plans  to  introduce  during  1923,  will 
require  a  much  stronger  and  up-to-date  coupler  than  that  now  m 
use.  As  the  couplings  which  will  be  required  when  the  heavier 
trains  are  put  into  operation  are  not  manufactured  in  Australia, 
.\merican  manufacturers  may  have  an  opportunity  to  obtain  a 
share  of  this  trade,  according  to  Consul  Henry  H.  Balch.  .Adelaide, 
in  a  report  to  the  Department  of  Commerce. 

Inspection  Bureau  Finds  Defective  64.3  Per  Cent  of 

Locomotives  Examined 

Of  5,368  locomotives  inspected  by  the  Bureau  of  Locomotive 
Inspection  of  the  Interstate  Commerce  Commission  during  March, 
3,453  or  64.3  per  cent  were  found  defective  and  733  were  ordered 
out  of  service,  according  to  the  monthly  report  of  the  commis- 
sion to  the  President  on  the  condition  of  railroad  equipment. 
During  the  same  month  the  Bureau  of  Safety  inspected  109,950 
freight  cars  and  found  8.9  per  cent  defective,  and  1.735  passenger 
cars,  of  which  2.1   per  cent  were  found  defective. 

Western  Maryland  Shops  Damaged  by  Fire 
The  car  shops  of  the  Western  Maryland  at  Hagerstown,  Md., 
were  damaged  by  fire  on  April  1  to  the  estimated  extent  of 
$300,000.  Two  large  three-story  brick  buildings,  with  contents. 
were  practically  destroyed.  This  establishment,  employing  about 
900  men,  has  been  operated  for  the  past  year  by  the  Dickson 
Construction  &  Repair  Company,  a  contract  having  been  made 
by  the  railroad  and  the  construction  company  following  a  strike 
of  railway  shopmen.  A  public  meeting  was  held  recently  in 
Hagerstown  which  was  described  as  an  observance,  by  the  strikers, 
of  the  first  anniversary  of  their  walkout. 

Chilean    Railway   Operates   First   Electric   Train 

The  first  electrically-operated  train  on  the  Chilean  State  Rail- 
ways made  a  successful  trip  from  Santiago  to  Tiltil  and  return 
on  Tuesday,  April  17,  according  to  a  cablegram  received  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  The  train 
was  operated  by  President  Alessandri  of  Chile,  as  engineman,  and 
the  American  Ambassador  to  Chile,  was  carried  as  a  passenger. 

The  distance  between  Santiago  and  Tiltil  is  about  30  miles  and 
constitutes  the  eastern  end  of  the  electrified  line  of  144  miles 
from  Santiago  to  Valparaiso.  When  completed,  33  electric  loco- 
motives will  be  used  on  the  electrified  section. 


Get-Together  Banquet  on  the  Central  of  Georgia 

The  Metal  Trades  and  Carmen's  Associations  of  the  Central  of 
Georgia  shops  at  Savannah,  Ga.,  held  a  banquet  in  Savannah  on 
April  14  which  was  attended  by  300  members  of  the  two  associa- 
tions. The  foremen  and  officers  of  the  company  also  joined  with 
the  men.  among  those  present  being:  L.  A.  Downs,  vice-president 
and  general  manager ;  W.  H.  Fetner,  superintendent  motive  power ; 
W.  H.  Wright,  superintendent  Savannah  division,  and  S.  A.  White- 
f  hurst,  master  mechanic.  A  message  was  read  from  -  President 
W.  A.  Winburn,  and  addresses  were  made  by  L.  A.  Downs, 
W.  H.  Fetner,  and  W.  H.  Wright.  The  representatives  of  the 
employees'  organizations  who  spoke  included  W.  J.  Bice,  presi- 
dent ;  J.  C.  Williams,  vice-president ;  J.  \.  Bradford,  of  Macon 
shops,  and  D.  F.  Hagan.  of  Savannah  shops. 


German  Diesel  Locomotives  for  Russia 

The  chief  of  the  Russian  railway  commission  in  Berlin  is  re- 
ported to  have  contracted  with  the  Deutsche  Werke  for  the  con- 
struction of  a  number  of  Diesel-engined  locomotives,  according  to 
Consul  Richardson  at  Berlin.  The  first  two,  one  with  electric 
and  the  other  with  hydraulic  transmission,  must  be  delivered  dur- 
ing the  summer  of  1923. 

These  new  locomotives  will  cost  appro.ximately  twice  as  much 
as  steam  locomotives,  but  they  have  the  advantage,  among  others, 
of  being  capable  of  operation  without  water — a  distinct  improve- 
ment in  a  country  where  water  is  scarce.  This  feature  will 
permit  the  extension  of  railways  into  sections  of  Russia  where 
now  they  are  nonexistent. 


Court   of   Appeals    Renders    Decision   in   Patent    Suit 

Involving  Corrugated  Steel  Car  Ends 

The  United  States  Circuit  Court  of  Appeals  for  the  Seventh 
Circuit  has  modified  the  decree  of  the  District  Court  in  the  suit 
of  the  Pressed  Steel  Manufacturing  Company,  Chicago,  and  Wal- 
ter P.  Murphy,  against  the  Mt.  \'ernon  Car  Manufacturing 
Company,  Mt.  Vernon.  111.,  for  patent  infringement.  The  patents 
involved  are  the  Murphy-Sisson  patent  No.  1.031,571,  claims  11, 
12,  14  and  15 ;  Sisson  reissue  patent  No.  14,434.  claifns  9.  12  and 
43;  Murphy  patent  No.  1,058,889,  claim  5;  Sisson  patent  No. 
1,271,234,  claim  1 :  and  Sisson  patent  No.  1,254,860,  claims  2,  3, 
4,  5  and  6.  In  that  suit  the  District  Court  decided  in  favor  of 
the  plaintiff  that  all  of  the  claims  of  these  patents  involved  in  the 
suit  were  valid  and  had  been  infringed  by  the  Mt.  Vernon  Car 
Manufacturing  Company  in  equipping  1,000  box  cars  for  the 
Baltimore  &  Ohio,  with  corrugated  steel  plate  ends  furnished  by 
the  Chicago-Cleveland  Car  Roofing  Company,  and  issued  an  order 
for  a  permanent  injunction  and  an  accounting  as  to  profit  and 
damages  against  the  defendant  companj'.  The  decision  of  the 
Circuit  Court  of  Appeals  modifies  the  decree  of  the  lower  court 
by  relieving  the  defendant  from  the  injunction  and  accounting 
under  the  disputed  claims  of  patents  No.  1.058,889,  No.  1,271,234, 
and  Claims  9  and  12  of  reissue  patent  No.  14,434.  So  modified,  the 
decision  of  the  lower  court  is  aflSrmed.  The  Court  of  .\ppeals 
says :   "Each  side   shall  pay  one-half  'if  the  costs  in  this   court." 


Railway   Construction   in   Colombia 

Work  is  progressing  on  the  extension  of  the  Ferrocarril  del 
Pacifico  (Pacific  Railroad)  northward  from  Buenaventura,  Colom- 
bia, to  Cartago,  department  of  El  Valle  del  Cauca,  according  to 
Vice-Consul  McEnelly  at  Buenaventura.  The  length  of  the  line 
already  in  operation  is  190  miles,  and  an  extension  of  127  miles  is 
planned  for  the  next  two  years.  The  railroad  is  of  3-ft.  gage 
and  is  owned  and  operated  by  the  Colombian  government,  under 
the  direction  of  the  ministry  of  public  works. 

The  ministry  has  fixed  as  the  equipment  necessary  for  each 
25  miles  of  the  Pacific  Railroad  4  locomotives,  8  passenger  cars, 
10  'box  cars,  2  live-stock  cars,  8  flat  cars,  2  gondolas,  and  5  dump 
cars.  According  to  the  chief  engineer  of  the  railroad,  the  present 
rolling  stock  consists  of  25  locomotives  (16  of  the  Mogul  type), 
40  passenger  cars,  60  box  cars,  13  live-stock  cars,  60  flat  cars,  32 
gondolas,  and  50  dump  cars.  Provided  the  extension  planned  for 
the  next  two  years  is  completed,  the  following  equipment  will  be 
needed :  27  locomotives,  64  passenger  cars,  70  box  cars,  13  live- 
stock cars,  44  flat  cars,  and  15  dump  cars. 


Consolidated     Equipment     Repairs     for     Short     Line 

Association 

Negotiations  have  been  concluded  through  the  efforts  of  J.  \\  . 
Cain,  manager  of  the  purchases  of  the  American  Short  Line 
Railroad  Association,  between  the  association's  banking  interests 
and  the  Midwest  Engine  Corporation  of  Indianapolis,  Ind.,  cover- 
ing an  extensive  rebuilding  program  for  used  locomotives  and 
freight  cars.  The  program  will  call  for  the  general  overhauling 
of  108  locomotives  and  the  rebuilding  of  3.600  freight  cars  each 
year  for  the  next  five  years.  The  plan  is  an  outcome  of  the  in- 
vestigation of  the  feasibility  of  building  several  thousand  cars 
of   standard    design   which    could   be    financed    on    a   consolidated 
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basis  and  allocated  to  tht-  individual  lines  of  the  American  Short 
Line   Railroad  Association. 

The  freight  cars  will  be  financed  on  a  basis  of  approximately 
25  per  cent  cash  and  the  balance  by  car  trust  notes  extcndins 
over  five  years.  Locomotives  will  require  one-third  cash  and 
the  balance  will  extend  from  one  to  two  years.  When  the  re- 
quirements of  a  road  are  not  sufficient  to  justify  the  economical 
handling  of  an  individual  issue  a  grouping  will  be  made  and  the 
total  equipment  will  be  covered  by  one  general  trust  agreement. 
Equipment  will  be  rebuilt  in  a  manner  satisfactory  to  the  banking 
syndicate  as  suitable  collateral. 

Where  conditions  warratit  freight  cars  are  to  be  rebuilt  with 
steel  center  sills  or  draft  arms,  friction  draft  gear,  outside  metal 
roofs  and  other  specialties.  Locomotives  will  be  superheated  or 
otherwise  equipped  with  fuel  saving  devices.  Parts  of  the  plant 
of  the  Midwest  Engine  Corporation  will  be  devoted  to  freight  car 
and  locomotive  repairing".  The  freight  car  repairing  is  expecte<l 
to  start  within  60  days.  Locomotive  repairin,g  will  start  July  1. 
H.  C.  May,  formerly  superintendent  of  motive  pow-er  of  the 
Monon  and  the  Lehigh  Valley,  has  been  elected  president  of  the 
new  company.  A.  J.  Canfield,  formerly  of  the  Canadian  Car  & 
Foundry  Company,  will  be  in  charge  of  the  car  department. 
Ferdinand  Barnickol,  president  of  the  Indianapolis  Drop  Forging 
Company,  has  been  elected  chairman  of  the  board  of  directors, 
other  directors  are  A.  Rosenthal.  H.  C.  Purdy,  L.  M.  Rappaport 
and  J.  Wood. 


American  Electric   Locomotives  for  Spain 

Three  of  the  six  100-ton.  3.000-volt  d.  c.  electric  locomotives, 
comprising  part  of  the  $1,500,000  contract  for  the  electrification 
of  40  miles  of  the  Spanish  Northern  Railway,  w'ere  shipped  by 
the  International  General  Electric  Company  on  the  S.  S.  Florinda 
(Garcia  &  Diaz,  agents)  on  April  9  from  South  Brooklyn,  N.  Y., 
in  the  presence  of  a  party  of  engineers  and  officials,  including 
the   Spanish  consul  general  and  his  staflf. 

The  electrification  for  wdiich  this  equipment  is  supplied  will  be 
carried  out  by  the  Sociedad  Iberica  de  Construcciones  Electricas 
of  Madrid,  Spanish  representatives  of  the  International  General 
Electric  Company,  and  is  of  particular  interest  because  it  is  the 
first  3,000-volt  direct  current  road  to  be  installed  in  Europe.  It 
is   known   as   the   Pajares   Grande  division. 

These  locomotives  are  of  particular  interest,  since  they  are  a 
somewhat  novel  design,  using  three  axles  instead  of  the  usual 
two-axle  trucks.  They  are  of  the  swivel  truck  type  and  each 
is  equipped  with  six  400  hp.  motors,  giving  a  capacity  sufficient 
to  handle  a  full  tonnage  train  up  the  2  per  cent  grades  at  22  miles 
per  hour.  On  the  return  trip  the  trains  will  be  held  by  the 
regenerative  braking. 

In  addition  to  the  locomotives,  the  contracts  placed  with  the 
Spanish  company  include  equipment  of  two  300  kw.  substations 
and  material  for  overhead  distribution  for  the  entire  electric 
zone.  Shipment  of  this  latter  equipment  has  already  been  made 
and  is  being  installed  by  the   Spanish  company. 


Italy  Plans  to  Lease  Railways  to  Private  Concerns 

The  Italian  government  is  planning  the  details  of  the  contracts 
under  which  the  railways  are  to  be  turned  over  to  private  concerns, 
according  to  Rome  dispatches  to  the  New  York  Times. 

The  fundamental  principles  are  that  private  enterprise  will 
take  the  roads  on  leases  lasting  for  a  number  of  years,  agreeing 
by  contract  with  the  government  how^  much  capital  must  be  set 
aside  as  a  guarantee  of  the  solvency  of  the  companies,  or  buying 
reserve  material  and  for  general  expenses.  Private  enterprise  is 
to  get  7  per  cent  interest  on  this  capital  and  to  divide  everything 
over  7  per  cent  with  the  government  in  a  ratio  to  be  decided  upon. 

The  roads  will  pass  to  private  enterprise  completely.  Private 
companies  will  not  merely  administer  them  for  the  government, 
but  must  assume  full  responsibility.  Ihis  leads  to  the  necessity 
that  the  roads  be  ceded  for  long  terms  of  years,  so  that  private 
enterprise  may  have  a  sufficient  period  to  run  them  under  normal 
conditions  after  the  inevitable  period  of  transformation  and  settling 
down.  It  will  be  possible  for  private  enterprise  to  denounce  the 
contracts  if  the  economic  conditions  on  which  they  are  based  prove 
to  be  fallacious. 

The  government  will  hand  over  the  railroads  in  their  present 
state.     Private  enterprise  will  have  to  see  to  upkeep  and  rolling 


stock  and  to  return  the  roads  at  the  end  of  the  contract  period  in 
the  same  condition.  There  will  be  full  liberty  to  run  the  railroads 
in  whatever  way  private  enterprise  thinks  best,  and  it  will  have  the 
right  to  decide  on  the  number  of  the  personnel  to  be  employed. 
The  government,  therefore,  breaks  its  present  contract  with  its  em- 
ployees, but  private  enterprise  must  choose  nine-tenths  of  the  em- 
ployees from  the  present  railroad  staffs.  There  will  be  full  litx-rty 
in  regard  to  wages  to  the  employees,  provided  there  is  a  guarantee 
of  wages  for  five  vears  and  of  stable  employment  to  all  specialized 
workmen.  The  approval  of  the  government  must  be  obtained  for 
proposals  as  to  the  jnridical  status  of  the  employees. 


MEETINGS   AND   CONVENTIONS 

Fuel  Association  Convention  Papers 

A  well-rounded  program  of  interest  to  railroad  officers  and 
coal  operators  has  been  arranged  for  the  annual  meeting  of 
the  International  Railway  Fuel  .Association  to  be  held  at  the 
Hotel  Winton,  Cleveland,  Ohio,  May  21-24.  The  following  list 
gives  the  addresses,  papers  and  reports  which  have  already  been 
definitely  arranged.  The  invocation  will  be  delivered  by  Rev. 
John  G.  Hindley,  pastor  of  the  East  Cleveland  Congregational 
Church.  T.  K.  Maher,  president  of  the  Maher  Collieries  Com- 
pany. Cleveland,  will  deliver  the  address  of  welcome,  which  will 
be  followed  by  the  opening  address  by  Julius  Kruttschnitt,  chair- 
man of  the  executive  committee  of  the  Southern  Pacific.  Mr. 
Kruttschnitt  has  chosen  as  his  subject  Railway  Fuel — A  Reducible 
13  per  Cent  of  Operating  Expenses.  H.  M.  Griggs,  manager  of 
the  Ore  &  Coal  Exchange,  Cleveland,  will  address  the  convention 
on  Lake  Coal  Handling,  and  C.  E.  Maurer.  president  of  the 
Glens  Run  Coal  Company,  will  deliver  an  address  on  a  subject 
to  be  selected  later. 

The  subjects  of  the  individual  papers  and  the  authors  are  as 
follows :  Extension  of  Locomotive  Runs,  C.  B.  Peck,  western 
mechanical  editor,  Railway  Age ;  Economic  Aspects  of  the  Fuel 
Oil  Situation,  C.  E.  Beecher,  acting  chief  petroleum  technologist, 
L^  S.  Bureau  of  Mines ;  Incentives  for  Promoting  Fuel  Economy, 
O.  S.  Beyer,  Jr.,  consulting  engineer ;  Classification  of  Coals, 
Geo.  H.  Gushing,  publisher.  Cushing's  Survey;  The  Fuel  Saving 
.Aspect  of  Boiler  Water  Treatment,  C.  R.  Knowles.  superintendent 
w  ater  service.  Illinois  Central ;  The  Effect  of  Tonnage  Rating  and 
.Speed  on  Fuel  Consimiption,  J.  E.  Davenport,  superintendent  fuel 
and  locomotive  performance.  New  York  Central ;  The  Other  Ten 
Per  Cent,  R.  S.  Twogood.  assistant  engineer.  Southern  Pacific; 
The  Superheater — Its  Use  and  Abuse  from  a  Fuel  Economy 
Standpoint,  Bard  Browne,  service  engineer,  the  Superheater  Com- 
pany; Refractories  for  Oil-Burning_  Locomotives,  J.  C.  Martin,  Jr., 
vice-president,  iEtna  Combustion  Company ;  Economy  in  the 
Heating  of  Stations  and  Buildings,  R.  W.  Noland,  professor  of 
heating  and  ventilating,  Purdue  University ;  Value  of  Individual 
Performance  Record,  L.  G.  Plant,  editor  Railway  Review. 

The  following  standing  committees  will  also  present  reports : 
Firing  Practice  (Chairman  S.  H.  Bray,  Southern  Pacific)  ;  Fuel 
.Accounting.  Distribution  and  Statistics  (Chairman  B.  A.  Mc-" 
Dowell,  Baltimore  &  Ohio)  ;  Fuel  Stations  (Chairman  W.  E. 
Dunham.  Chicago  &  North  Western)  ;  Front  Ends,  Grates  and 
.\sh  Pans  (Chairman  Prof.  E.  C.  Schmidt,  University  of  Illinois)  ; 
Boiler  Feed  Water  Heaters  (Chairman  E.  E.  Chapman,  Atchison, 
Topeka  &  Santa  Fe).  The  Cominittee  on  Storage  Coal,  of  which 
the  late  Prof.  H.  H.  Stock  was  chairman,  will  also  present  a 
report. 


Papers  for  Purchases  and  Stores  Meeting 

The  Purchases  and  Stores  Division  of  the  American  Railway 
.Association  will  hold  its  fourth  annual  meeting  at  (Chicago,  May 
15-17,  the  headquarters  being  at  the  Hotel  Sherman.  The  sessions 
will  be  held  in  the  convention  hall  of  the  hotel,  convening  at 
9.30  a.  m.,  city  time,  on  Tuesday,  May  15.  The  subjects  of  the 
committee  reports  and  papers  to  be  presented  are  as  follows : 
Stores  Department  Book  of  Rules  (Chairman  W.  D.  Stokes. 
Illinois  Central)  ;  Classification  of  Material  (Chairman  W.  L. 
Hunker,  Chicago,  Rock  Island  &  Pacific)  :  Reclamation  and  Con- 
servation of  Discarded  Material  and  Classification  of  Scrap 
(Chairman  A.  S.  McKelligon,  Southern  Pacific);  Material  Ac- 
counting and  Office  Appliances  (Chairman  G.  A.  Secor.  Chicago 
&    Alton)  ;    Forest    Products     (Chairman     W.     .A.     Summerhays, 
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Illinois  Central)  ;  Stores  Department  Buildings  and  Facilities  for 
Handling  Material  (Chairman  R.  C.  Harris,  Pennsylvania  Sys- 
tem) ;  Workable  Rules  in  Connection  with  the  Carrying  Out  of 
the  Provisions  of  Section  10  of  the  Clayton  Anti-Trust  Act 
(Chairman  E.  A.  Clifford,  Atchison,  Topeka  &  Santa  Fe)  ; 
Supply  Train  Operation  and  Line  Delivery  of  Material  (Chair- 
man O.  Nelson,  Union  Pacific)  ;  Joint  Committee  on  Fuel  Con- 
servation (Chairman  S.  Porcher,  Pennsylvania  System)  ;  Joint 
Committee  on  Joint  Inspection  of  Standard  Material  (Chairman 
M.  T.  Collins.  Atchison,  Topeka  &  Santa  Fe)  ;  Unit  Piling  of 
Material  and  Numerical  Marking  System  (Chairman  J.  L.  Sul- 
livan, Union  Pacific)  ;  Purchasing  Agents'  Office  Records  and 
Office  Organization  (Chairman  C.  E.  Walsh,  Pennsylvania  Sys- 
tem) ;  Committee  on  General  Accounting  (Chairman  H.  H. 
Laughton,  Southern  Railway)  ;  Store  Delivery  of  Material  to 
Users  at  Shops  (Chairman  H.  R.  Duncan,  Chicago,  Burlington 
&  Quincy)  ;  Nominating  Committee  ( Chairman  F.  A.  Bushnell, 
Great  Northern)  ;  Most  Economical  Method  of  Handling  Repairs 
to  Typewriters,  Calculating  Machines  and  Other  Office  Appli- 
ances, W.  W.  Griswold,  stationer,  Chicago,  Rock  Island  &  Pacific : 
Reclamation  of  Grain  Doors,  Oliver  Maxey,  general  supervisor 
claim  prevention.  Chicago,  Rock  Island  &  Pacific ;  Savings  to  Be 
Effected  in  the  Handling  of  Paints,  Oils  and  Similar  Products 
by  the  Use  of  the  Metal  "One  Time''  Shipping  Container,  J.  C. 
Kirk,  assistant  general  storelceeper,  Chicago,  Rock  Island  & 
Pacific ;  The  Railway  Stores  Catalogue,  C.  D.  Young,  general 
supervisor  of  stores,  Pennsylvania  System ;  The  Need  of  Ap- 
prentices in  the  Storehouse  Organization,  J.  W.  Gerber,  general 
storekeeper.   Southern   Railway. 


SUPPLY  TRADE  NOTES 


The   following    list   gives  names   of  secretaries,    dates  of   next   cr   regular 
meetings  and  f^laces  of  meeting  of  mechanical  associations  and  railroad  clubs: 

Air-Brake  Association. — F.  M.  Nelis,  Room  3014,  165  Broadway,  New- 
York  City.     1923  annual  convention;  Denver,  May  1  to  4  inclusive. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.   Borcberdt,  202   North   Hamilton   Ave.,   Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431  South  Dearborn  St.,  Chicago.  Annual  meeting.  Orchestra 
Hall,  220  South  Michigan  Ave.,  Chicago,  beginning  June  20.   1923. 

Division  V — Equipment  Painting  Division. — V.  R.  Hawthorne, 
Chicago. 

Division  VI — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey  St., 
New  York.  Ne.xt  meeting,  Chicago,  May  22,  1923.  Annual  meet- 
ing.  Hotel   Sherman,   Chicago,   May   15,    16  and  17,    1923. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marquette   Road,    Chicago. 

American  ■  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Stuebing,  30 
Church    St.,    New    York. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,  Philadelphia,  Pa.  Annual  meeting,  Chalfonte-Haddon 
Hall  Hotels    Atlantic  City.  N.  .T.,  beginninc;  .Tune  25,    1923. 

American  Society  for  Steel  Treating. — W.  H.  Eiseman,  4600  Prospect 
Ave.,  Cleveland,  Ohio. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.   &   N.   W.,  Room  411,   C.  &  N.  W.  Station,   Chicago.   111. 

Canadian  Railway  Club. — VV.  A.  Booth,  53  Rushbrook  St.,  RIontreal,  Que. 
Next  meeting  May  8.  Annual  meeting  election  of  officers,  Grand 
snicker   and   entertainment. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago.  111.  Meeting  second  Monday  in  month,  except  June,  July 
and   August,    Great    Northern   Hotel,    Chicago,    111. 

Car  Foremen's  Association  of  St.  Louis.- — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,   St.   Louis.  Mo. 

Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St..  New  York,  N.  Y. 
Next  meeting  May  10.  Paper  on  The  Modern  Ey-Product  Coke  Oven 
and  Its  Application  will  be  presented  by  C.  Ramsburg,  vice-president, 
Koppers  Company,  Pittsburgh.     Film  pictures  and  lantern  slides. 

Cheif  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.   P.    Elliott,   T.   R.   R.  A.  of  St.   Louis    East   St.   Louis,   111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Next  meeting  May  8.  Paper  on  Automatic  Train 
Control  will  be  presented  by   W.   Gordon   Fisher.     Luncheon. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan    Central,   2347    Clark    Ave.,    Detroit,    Mich. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  702  East 
Fifty-first  St.,  Chicago,  111.  Next  meeting,  May  21-24,  1923,  Cleve- 
land,  Ohio. 

International    Railway   General    Foremen's   Association. — William   Hall, 
1061    W.    Wabash   Ave.,    Winona,    Minn.      Annual    convention,    Hotel  ' 
Sherman,   Chicago,   September  4-7.   1923. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y.  Annual  convention,  Hotel  Fuller,  Detroit,  Mich., 
May  22  to  25  inclusive,    1923. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston. 
Mass.  Next  meeting  May  8,  Copley-Plaza  Hotel.  Paper  on  Use  of 
Compressed  Air  in  "Track  Maintenance  and  Construction  will  be  pre- 
sented by  W.  H.  Armstrong,  manager  sales,  IngersoU-Rand  Company. 
Illustrated   by   moving   pictures. 

New  York  Railway  Club. — H'.  D.  Vought,  26  Cortlandt  St.,  New  York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.  Y. 

Pacific  Railway  Club. — W.   S.  WoUner,  64  Pine  St.,  San  Francisco,  Cal. 

Railway  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station.  St.  Louis,  Mo. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth   St.,   Cleveland,   Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall,  605  North  Michigan  Ave., 
Chicago.  Annual  meeting  May  21  at  5:00  p.  m.  Election  of  officers 
and   directors. 


W.  J.  Hyman  has  been  appointed  a  vice-president  of  the 
International.  Equipment  Company,  Ltd.,  Montreal,  Quebec. 

The  Chicago  Railway  Equipment  Company  has  moved  its  gen- 
eral sales  office  to  SCX)  Railway  Exchange  building,   Chicago,   111. 

Charles  A.  Maher,  vice-president  of  the  National  Car  Wheel 
Companv,  Cleveland,  Ohio,  died  in  a  hospital  in  that  city  on 
April  7.' 

The  Indianapolis  Steel  Products  Company  will  construct  a  one- 
story  plant,  100  ft.  by  20O  ft.,  at  Palestine,  Ind.,  to  cost  approxi- 
mately $100,000. 

The  Pullman  Company  will  construct  a  one-story  car  shop  at 
Cottage  Grove  avenue  and  One  Hundred  and  Third  street,  Chi- 
cago, to  cost  $40,000. 

Clifford  I'.  Messinger  for  the  past  three  years  general  sales  man- 
ager of  the  Chain  Belt  Company,  Milwaukee,  Wis.,  has  been 
elected  second  vice-president. 

The  corporate  name  of  the  Fairmont  Gas  Engine  &  Railway 
Motor  Car  Company  has  been  changed  to  Fairmont  Railway 
Motors,  Inc.,  Fairmont,  Minn. 

The  General  Electric  Company  will  build  a  five-story  building 
at  Third  and  Antoinette  streets,  Detroit,  to  be  used  for  general 
mechanical   and  operating  service. 

The  Kirby-Bonner  Lumber  Company.  Houston,  Texas,  has  re- 
moved its  eastern  sales  offices  from  120  Broadway  to  room  2612 
Grand  Central  Tenninal,  New  York  City. 

C.  S.  Williamson,  formerly  vice-president  of  the  Meade- 
Morrison  Manufacturing  Company.  Chicago,  died  at  his  home  in 
that  city  on  March  31.  from  pneumonia. 

A.  W.  Berghoefer  has  again  become  associated  with  the  Gifford- 
Wood  Company,  Hudson,  N.  Y.,  and  will  be  located  at  the  com- 
pany's New  York  City  office,  50  Church  street. 

The  Standard  Railway  Equipment  Company  and  the  Union 
Metal  Products  Company  have  removed  their  New  York  City 
office  from  347  Madison  avenue  to  247  Park  avenue. 

W.  J.  Roehl  has  been  appointed  representative  in  the  southwest 
territory  for  the  Locomotive  Lubricator  Company,  with  headquar- 
ters in  the   Railway   Exchange  building.   St.  Louis,   Mo. 

Dr.  C.  W.  Gould,  western  manager  of  the  Gould  Coupler  Com- 
pany, died  at  his  home  in  Chicago  on  February  19.  He  had  been 
connected  with  the  Gould  Coupler  Company  for  the  past  30  years. 

Percy  M.  Elliott,  president  of  the  Camel  Company,  Chicago, 
and  vice-president  of  the  Ryan  Car  Company,  died  at  the  Henrotin 
Memorial  Hospital,  Chicago,  on  April  18  after  a  prolonged  illness. 

E.  W.  Stone,  signal  foreman  on  the  Southern  Pacific  at  Oak- 
land, Cal.,  has  been  appointed  construction  engineer  of  the 
National  Safety  Appliance  Company,  with  headquarters  at  Chicago. 

Francis  L.  Bullard,  formerly  treasurer  of  the  Hinckley  Loco- 
motive Works  and  later  of  the  Rhode  Island  Locomotive  Works, 
died  on  April  2,  at  his  home  in  Welleslcv  Hills,  Mass.,  at  the  age 
of  87. 

E.  H.  Mattingley  has  resigned  as  general  car  foreman  of  the 
Baltimore  &  Ohio  and  Baltimore  &  Ohio  Chicago  Terminal  and 
is  now  in  the  service  of  the  Chicago-Cleveland  Car  Roofing 
Company. 

F.  E.  Sheehan,  representative  at  St.  Louis,  Mo.,  of  the  Texas 
Company,  Houston,  Texas,  has  been  appointed  assistant  district 
manager  of  the  Western  district,  with  headquarters  in  the  Arcade 
building,  St.  Louis. 

W.  H.  Marshall,  chairman  of  the  board  of  Consolidated  Ma- 
chine Tool  Corporation  of  America,  New  York,  has  been  elected 
president,  to  fill  the  vacancy  caused  by  the  sudden  death  of  C.  K. 
Lassiter  on   March  3. 

J.  E.  Johnson,  manager  of  the  Pittsburgh,  Pa.,  branch  of  the 
Garlock  Packing  Company,   Palmyra,  N.  Y.,  has  been  appointed 
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general  sales  manager,  with  headquarters  at  Palmyra,  succeeding 
John  N.  Todd,  resigned. 

W.  A.  Day  has  been  appointed  manager  ot  sales  for  the  territory 
north  of  the  Ohio  river  for  the  Casey- 1  ledges  Company,  Chat- 
tanooga, Tenn.,  mamitacturcrs  of  boilers,  with  headquarters  in  the 
Marquette  building,  Chicago. 

C.  B.  Flint,  formerly  sales  manager  of  the  railroad  department 
of  the  Paige  &  Jones  Chemical  Company,  New  York  City,  has 
been  made  first  vice-president  in  charge  of  the  railroad  depart- 
ment, with  headquarters  in  New  York  City. 

Carl  H.  Peterson  has  been  appointed  Eastern  sales  representa- 
tive of  the  Standard  Stoker  Company,  with  headquarters  at  5054 
Grand  Central  Terminal,  New  York  City.  He  serve<l  from 
1892  to  1904  as  engineer- 
ing representative  at  Chi- 
cago for  the  Safety  Car 
Heating  &  Ligliting  Com- 
pany, and  with  the 
Pressed  Steel  Car  Com- 
pany in  the  engineering 
and  sales  departments 
from  1904  to  1905.  at 
Chicago.  From  1905  to 
1919,  he  was  with  the 
Baldwin  Locomotive 
Works  and  Standard 
Steel  Works  Company 
as  assistant  manager  at 
Chicago,  Southwestern 
representative  at  St. 
Louis  and  Western  repre- 
sentative at  Chicago. 
Since  1919  Mr.  Peterson 
has  been  engaged  in  con- 
sulting work,  specializing 
along  sales  engineering 
and  production  lines. 

Fred  W.  Stubbs  has  been  appointed  mcclianical  engineer  of 
the  Standard  Stoker  Company,  with  lieadquarters  at  Erie.  Pa. 
He  was  born  in  Western  Pennsylvania  and  received  his  technical 
training  at  Case  School 
of  Applied  Science. 
Cleveland,  O.  He  served 
as  machinist  apprentice 
from  1887  to  1888  on  the 
Union  Pacific  and  then 
to  September,  1891.  at  the 
Brooks  Locomotive  Com- 
pany, Dunkirk,  N.  Y. 
From  June.  1896,  to  No- 
vember, 1898,  he  was 
with  various  contracting 
companies  in  Cleveland 
as  a  draftsman  and  sub- 
sequently served  as 
draftsman  with  the 
Brooks  and  the  .American 
Locomotive  Companies 
and  the  New  York  Air 
Brake  Company.  In  Sep- 
tember, 1904,  he  went 
with  the  Industrial 
Works,  Bay  City,  Mich., 

and  in  May.  1905,  went  to  the  Wellman-Seaver-Morgan  Company. 
He  later  served  with  the  Bartlett  &  Snow  Company  and  the 
American  Machine  Company.  In  May,  1906,  he  was  appointed 
leading  locomotive  man  in  the  mechanical  engineer's  office  of 
the  Lake  Shore  &  Michigan  Southern.  From  April.  1911,  to 
January,  1923,  he  was  mechanical  engineer  of  the  Chicago  Great 
Western  at  Oelwein,  Iowa.  He  also  served  as  a  member  of  the 
Iowa  Board  of  Examining  Engineers,  resigning  as  chairman  of 
the  board  to  go  to  the  Standard  Stoker  Company. 

Thomas  C.  deRosset,  manager  southern  sales  of  the  T.  H. 
Symington  Company,  with  headquarters  at  Baltimore,  Md.,  died 
suddenly  in  that  city  on  April  7.  Mr.  deRosset  was  born  in 
Wilmington,  N.  C,  on  September  7.   1875.     He  entered  the  sales 
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department  of  the  T.  H.  Symington  Company.  Baltimore,  in  1905, 
and  was  appointed  manager  Southern  sales  in  1910.  his  services 
in  this  capacity  extending  over  a  period  of  13  years.  Mr.  deRos.sct 
was  well  known  throughout  the  railway  and  supply  lield. 

The  Charter  Gas  Engine  Company,  Sterling,  111.,  has  bouglit  the 
entire  Mietz  oil  engine  (also  known  as  Mietz  and  Weiss)  business, 
heretofore  carried  on  in  New  York  City  by  the  August  Mietz  Cor- 
poration and  the  Reliance  Oil  Engine  Corporation. 

The  Inland  Steel  Company  is  preparing  plans  for  tlie  enlarge- 
ment of  its  No.  2  plant  at  Indiana  Harbor,  Ind.,  which  will 
include  four  additional  open  hearth  furnaces,  which  will  increase 
the  steel  making  capacity  approximatelj'  25   per   cent. 

Himter  Michaels,  advertising  manager  of  the  Union  Metal 
Pr(Klucts  Company,  with  headquarters  at  Chicago,  has  been  ap- 
ixjinted  sales  agent  of  the  Railway  Steel  Spring  Company,  with 
the  same  headquarters,  succeeding  D.  R.  Fulton,  resigned. 

G.  W.  Wagner,  general  purchasing  agent  of  the  Detroit  United 
Railway,  has  entered  the  employ  of  the  I.  M.  Jacobson  &  Sons 
Company,  and  has  been  placed  in  charge  of  the  steam  and  electric 
railway  sales  division  with  headquarters  at  Detroit,  Mich. 

W.  O.  Ashe,  assistant  engineer  in  the  equipment  engineering 
department  of  the  New  York  CeiUral  with  headquarters  at  New 
York,  has  been  appointed  mechanical  engineer  of  the  Common- 
wealth  Steel   Company,   with  headquarters   at    St.   Louis,   Mo. 

A.  H.  Talbot  has  opened  an  office  at  237  Railway  Exchange 
building,  Chicago,  under  the  firm  name  A.  H.  Talbot-Railway 
Equipment  to  deal  in  railway  locomotives,  cars  and  rails.  A.  M. 
Talbot,  formerly  secretary  and  treasurer  of  J.  T.  Gardner,  Inc., 
Chicago,  will  be  in  charge. 

O.  L.  Chapman  and  W.  H.  Chapman,  formerly  with  the  Davis 
Boring  Tool  Company,  St.  Louis,  have  been  appointed  secretary 
and  treasurer,  respectively,  of  the  Firmhill  Machine  Supply  Com- 
pany, Detroit,  Mich.,  succeeding  C.  C.  Firmin,  who  is  no  longe! 
identified  with  the  company. 

At  a  recent  meeting  of  the  stockholders  of  the  Ainerican 
Boiler  Tube  Thimble  Company,  Providence,  R.  I.,  the  follow- 
ing officers  were  elected:  President,  William  J.  Greene;  vice- 
president.  Thomas  P.  Rimes;  treasurer  and  general  manager, 
J.  D.  Cameron;  secretary,  M.  E.  Murray. 

The  United  States  Electrical  Tool  Compatiy,  Cincinnati,  Oliio. 
has  recently  opened  a  new  district  office  at  430  North  High  street, 
Columbus.  Ohio,  with  E.  M.  Beeler  as  manager;  also  a 
new  district  office  at  412  First  street,  National-Soo  Line  building, 
Minneapolis,  Minn.,  with  Thomas  H.  Caley  as  manager. 

The  Metal  &  Thermit  Corporation.  New  York  City,  has  ap- 
pointed C.  F.  Lederer  as  general  supervisor  of  rail  welding  in 
charge  of  all  technical  work  in  the  field.  This  comiteny  will 
move  its  Pittsburgh  branch  into  a  new  shop  completely  equipped 
with  new  facilities  and  located  at   1514  Fayette  street,  N.  S. 

The  Gibb  Instrument  Company,  Bay  City,  Mich.,  manufacturers 
of  electric  welding  equipment,  has  opened  a  sales  office  in  Cleve- 
land. Ohio,  at  2104  East  Superior  avenue  in  charge  of  W.  O. 
Little,  also  one  in  the  General  Motors  building,  Detroit,  Mich.,  in 
charge  of  F.  M.  Luchs,  formerly  chief  engineer  for  the  company. 

Howard  E.  Boardman,  for  the  past  seven  years  engineering 
assistant  to  the  general  valuation  counsel  of  the  New  York 
Central  lines  at  New  York,  resigne<l  on  March  31  to  become 
president  and  treasurer  of  Foster,  Merriam  &  Co.,  Meridcn,  Conn. 
The  latter  firm  is  an  old  established  manufacturer  of  cabinet 
hardware. 

The  William  F.  Kelly  Company,  dealer  in  railway  specialties. 
MacCormick  building.  Chicago,  111.,  has  been  appointed  railroad 
representative  of  the  Van  Dorn  Iron  Works  Co.,  Qeveland,  Ohio, 
for  the  western,  southwestern  and  northwestern  territory,  han- 
dling that  company's  complete  line  of  heavy  forgings,  steel  office 
furniture  and  equipiuent. 

The  Combustion  Engineering  Corporation,  Ltd..  New  York, 
and  the  Uehling  Instrument  Company,  Paterson.  N.  .1..  have  re- 
cently entered  into  an  agreement  whereby  Uehling  interests  m 
the  Dominion  of  Canada  and  Newfoundland  will  be  handled 
exclusively  by  the  Combustion  Engineering  Corporation,  Ltd., 
with  offices   in  Toronto,   Montreal,   Winnipeg  and  Vancouver. 
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The  Equipment  Specialties  Company.  Chicago,  has  been  or- 
ganized to  manufacture  and  sell  railway  car  specialties.  The 
company  will  be  located  at  166  West  Jackson  boulevard,  Chicago. 
The  officers  of  the  company  are :  L.  L.  Cohen,  president ;  George 
A.  Hull,  vice-president ;  W.  R.  Gillies,  secretary ;  and  C.  Hosier, 
treasurer.  The  company  will  be  under  the  active  management 
of  Mr.  Hull. 

Charles  D.  Jenks  has  resigned  as  president  and  a  director  of 
the  Damascus  Brake  Beam  Company,  Oeveland.  Ohio,  and  has 
been  appointed  a  vice-president  of  the  Chica.go-Cleveland  Car 
Roofing  Company,  with 
headquarters  at  Chicago. 
-Mr.  Jenks  was  born  in 
Philadelphia,  Pa.  He  en- 
tered railroad  service 
with  the  Pennsylvania 
Railroad,  with  which 
road  he  was  employed  in 
the  freight  and  operating 
departments  at  Philadel- 
phia for  nine  years.  He 
then  resigned  to  enter  the 
employ  of  the  Atlantic 
Refining  Company,  Phila- 
delphia, in  the  en- 
gineering and  construc- 
tion department.  In  1900. 
he  became  assistant  to 
the  vice-president  of  the 
Pressed  Steel  Car  Com- 
pany, with  headquarters 
at  Pittsburgh,  Pa.,  and 
later    was    promoted    to 

sales  agent,  with  headquarters  at  Chicago,  which  position  he  held 
until  1910,  when  he  was  appointed  western  sales  manager  of  the 
Standard  Coupler  Company,  with  headquarters  at  Chicago.  From 
1912  to  January  31,  1918,  he  was  general  manager  of  Edwin  S. 
Woods  &  Company  and  from  the  latter  date  until  February  28, 
1923,  he  was  president  and  a  director  of  the  Damascus  Brake 
Beam  Company,  Cleveland,  Ohio.  In  June,  1922,  he  was  elected 
vice-president  of  the  Railway  Supply  Manufacturers'  Association. 

Robert  F.  Eissler  for  the  past  two  years  assistant  to  the  vice- 
president  of  the  Chicago  Pneumatic  Tool  Company,  New  York, 
has  been  appointed  district  manager  at  Pittsburgh.  Nelson  B. 
Gatch,  district  manager  at  New  York,  has  been  appointed  assistant 
to  vice-president,  with  headquarters  at  New  York,  succeeding  Mr. 
Eissler,  and  William  C.  Straub  has  been  appointed  district  man- 
ager at  New  York,  to  succeed   Mr.   Gatch. 

The  Service  Motors,  Incorporated,  a  new-  Delaware  corporation, 
has  taken  over  the  business  of  the  Service  Motor  Truck  Company. 
Wabash,  Ind.,  and  will  continue  to  build  service  motor  trucks  and 
service  railroad  motor  coaches.  Paul  Moore,  Wabash,  Ind.,  is 
president  and  general  manager  of  the  new  company;  C.  W.  Folds, 
Chicago,  vice-president ;  Charles  Guernsey,  Wabash,  vice-presi- 
dent; G.  L.  Gillam,  Wabash,  vice-president,  and  E.  L.  Mock, 
Wabash,  secretary-treasurer. 

E.  M.  Speakman,  formerly  machine  shop  foreman  of  the  Vir- 
ginian Railway,  and  B.  O.  Yearwood,  formerly  chief  inspector  of 
the  U.  S.  Railroad  Administration  at  the  Richmond  Works  of  the 
American  Locomotive  Company,  are  now  in  the  service  of  the 
Franklin  Railway  Supply  Company,  Inc..  New  York,  as  inspec- 
tors at  builders'  plants,  and  A.  M.  Meston  has  been  appointed 
service  engineer  on  the  Pacific  Coast.  Mr.  Meston  resigned  re- 
cently as  district  road  foreman  of  engines  of  the  Southern  Pacific. 

Edward  C.  Waldvogel,  general  manager  of  the  Yale  &  Towne 
Manufacturing  Company,  Stamford.  Conn.,  has  been  elected  a  vice- 
president  His  title  in  the  future  will  be  vice-president  in  charge 
of  sales  superseding  the  former  title  of  general  manager.  He 
entered  the  service  of  the  Yale  &  Towne  Manufacturing  Company 
as  a  traveling  salesman  in  1905.  In  1910  he  was  transferred  to 
.  New  York  as  assistant  to  the  general  manager.     In  1912  he  was 

appointed  assistant  general  manager  and  since  1916  served  as  gen- 
eral manager. 

The  Curtain  Supply  Company  has  .iust  moved  into  its  new 
quarters  at  Elkhart.  Ind.  The  location  comprises  about  four  acres 
of  land  on  which  a  modern,  one-story,  concrete  and  steel,  fire-proof 
building  occupying  an  area  of  approximately  79,000  square  feet  has 


been  built.  The  general  offices  of  the  company  are  located  at  Elk- 
hart, where  T.  W.  Holt,  second  vice-president  and  general  man- 
ager, has  his  headquarters  and  the  company  has  an  office  in  Chi- 
cago at  355-361  West  Ontario  street,  where  Holmes  Forsyth,  presi- 
dent, and  W.  W.  Willits,  first  vice-president  and  treasurer,  are 
located. 

Harold  Rosendahl  of  the  sales  department  uf  the  Mahr  Manu- 
facturing Company,  Minneapolis,  Minn.,  has  been  promoted  to 
district  manager  with  headquarters  at  Pittsburgh,  Pa.  J.  O. 
Connelly  has  been  appointed  eastern  representative  with  head- 
quarters at  New  York  succeeding  W.  H.  White  resigned  and  will 
be  assisted  by  R.  G.  White.  E.  F.  Pica  has  been  placed  in 
charge  of  the  Philadelphia  office.  Jacob  Ebert  has  been  placed 
in  charge  of  the  Baltimore  office.  J.  L.  Scanlon  has  been  placed  in 
charge  of  the  Buff^alo  office.  A.  D.  Fishel  has  been  placed  in  charge 
of  the  Cleveland  office. 

Vinton  E.  Sisson,  mechanical  engineer  and  patent  engineer  of 
the  Union  Metal  Products  Company,  with  headquarters  at  Chi- 
cago, has  been  promoted  to  patent  counsel  in  which  position  he 
will  be  in  charge  of  the  patent  department.  Mr.  Sisson  has  been 
associated  with  the  Union  Metal  Products  Company  for  the  past 
12  years,  prior  to  which  time  he  was  employed  by  the  American 
Car  &  Foundry  Company  in  the  engineering  department.  He  has 
also  been  employed  in  the  engineering  department  of  the  Pressed 
Steel  Car  Company.  Mr.  Sisson  has  also  patented  several  de- 
signs  for  steel  ends,   centering  devices   and  buffer  springs. 

Ground  has  been  broken  for  the  construction  of  a  new  plant 
unit  for  the  DeVilbiss  Manufacturing  Company,  Toledo,  Ohio, 
makers  of  the  DeVilbiss  spray-painting  system,  which  will  call 
for  an  expenditure  of  $1,000,000,  including  equipment.  This  new 
unit  of  fireproof  brick  and  concrete  construction  with  four  stories 
will  be  580  ft.  long  by  80  ft.  deep.  The  structure  is  the  first  of 
two  similar  buildings  to  be  constructed  on  the  company's  S5-acre 
factory  plot  to  afford  more  adequate  plant  room  and  improved 
production  facilities  for  the  rapid  and  substantial  expansion  of  the 
business.  The  DeViibis  Company  expects  to  occupy  the  new 
building  within  six   months. 

The  American  Tool  &  ^Manufacturing  Works,  Chicago,  has 
been  organized  to  design  and  manufacture  special  machinery, 
dies,  jigs  and  fixtures  and  to  manufacture  screw  machine  and 
punch  press  products.  A. 
B.  Cochrane,  formerly 
district  sales  manager  of 
the  Steel  &  Tube  Com- 
pany of  America,  with 
headquarters  at  Chicago, 
is  president  and  Robert 
Hofstetter,  formerly  an 
engineer  with  the  Illinois 
Tool  Works,  Chicago, 
and  the  Nash  Motors 
Company  of  Kenosha. 
Wis.,  is  manager.  Mr. 
Cochrane  was  employed 
by  the  American  Sheet  & 
Tin  Plate  Company  in 
various  positions  pre- 
vious to  1909,  when  he  re- 
signed to  become  assist- 
ant traffic  manager  of  the 
M  ark  Manufacturing 
Company,  with  headquar- 
ters at  Chicago,  and  was 

later  promoted  to  traffic  manager.  On  September  6,  1917,  he  en- 
listed in  the  L'nited  States  Navy  and  was  made  chief  petty  officer 
in  charge  of  transportation  in  the  ninth,  tenth  and  eleventh  Naval 
districts.  He  was  discharged  from  the  navy  on  March  15,  1919, 
and  returned  to  the  Steel  &  Tube  Company  of  America,  formerly 
the  Mark  Manufacturing  Company,  as  district  sales  manager,  with 
headquarters  at  Chicago.  In  August,  1922  he  resigned  and  on 
March  1,  1923,  organized  the  American  Tool  &  Manufacturing 
Works. 

Major  Abram  J.  Gifford,  formerly  in  charge  of  the  trans- 
portation department  of  the  General  Electric  Company,  Schenec- 
tady, N.  Y.,  for  many  years,  died  on  March  20  at  his  home  in 
Schenectady.  He  was  born  at  Hudson,  N.  Y.,  in  1849.  He 
became  connected  with  the  Northeast  Thomson-Houston  Company 
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at  St.  I'aiil  in  1891  and  in  1894  he  was  transferred  to  the  trans- 
portation department  of  the  General  Electric  Company  at  Chicago. 
In  1899  he  was  placed  in  charge  of  the  transportation  interests 
of  the  company  and  moved  to  Schenectady.  On  March  1,  1920, 
he  gave  up  his  active  duties,  which  were  taken  over  by  M.  C. 
Fitzgerald,  but  he  continued  in  an  advisoiy  capacity. 

Winslow  Blanchard,  president  of  the  Blanchard  Machine  Com- 
pany. Cambridge.  Mass.,  died  at  his  home  in  Waban,  Mass.,  on 
April  7.  Mr.  Blanchard  w-as  born  in  Dorchester,  Mass.,  Sep- 
tember 24,  1S6S,  and  was  a  graduate  of  the  Institute  of  Technology. 
In  his  early  professional  life  he  served  on  the  engineering  staff 
of  the  Boston  Heating  Company  but  for  more  than  20  years  he 
had  been  associated  with  the  company  of  which  he  was  tlie  Iicad. 
He  had  held  all  the  chief  executive  offices  of  the  Boston  branch 
of  the  National  Metal  Trades  Association  and  at  the  time  of  his 
death  was  one  of  three  honorary  members.  He  was  treasurer  of 
the  Associated  Industries  of  Massachusetts  and  first  vice-president 
of  the  National  Machine  Tool  Builders'  Association. 

W.  VV.  Darrow,  vice-president  of  the  Catnel  Company,  witli 
headquarters  at  Chicago,  has  been  promoted  to  president,  suc- 
ceeding Mr.  Elliott.  Mr.  Darrow  was  born  cm  .\ugust  29,  18X2. 
at  Ft.  Atkinson,  Wis., 
and  in  July,  1901,  he  en- 
tered the  employ  of .  the 
Camel  Company  as  a 
lx>okkeeper.  In  1903  he 
was  promoted  to  secre- 
tary, which  position  he 
held  until  January  1. 
1918.  On  the  latter  date 
he  was  promoted  to  vice- 
president.  Hugh  E. 
Creer,  assistant  to  the 
vice-president  in  charge 
of  sales,  with  headquar- 
ters at  Chicago,  has  been 
promoted  to  vice-presi- 
dent. Mr.  Creer  was 
born  on  August  10,  1874. 
at  Hardin,  Mo.,  and  en- 
tered railroad  service  in 
1898  in  the  car  depart- 
ment of  the  Missouri 
Pacific.  In  1905,  he  en- 
tered the  employ  of  the  Pere  Marquette,  where  he  rcmanied  until 
1910.  when  he  returned  to  the  Missouri  Pacific.  In  1911,  he 
entered  the  employ  of  McCord  &  Co.  as  a  salesman.  In  1916 
he  entered  the  employ  of  the  Camel  Company  in  the  same  ca- 
pacity, and  in  May,  1917,  he  was  promoted  to  assistant  to  vice- 
president  in  charge  of  sales.  A.  B.  Wegener,  secretary,  with 
headquarters  at  Chicago,  has  been  appointed  secretary  and  treas- 
urer. Mr.  Wegener  was  born  at  St.  Paul.  Minn.,  and  entered 
the  employ  of  the  American  Bridge  Company,  with  headquarters 
at  Chicago,  in  1900  and  in  1908  was  promoted  to  credit  manager. 
He  entered  the  employ  of  the  Camel  Company  as  a  salesman  ni 
1912,  with  headquarters  at  Chicago,  and  on  January  1,  1916,  was 
promoted  to  general  manager  of  sales.  He  was  promoted  to 
secretary  in  f917,  wliich  position  he  has  held  until  liis  recent 
appointment. 

V.  Villette,  mechanical  expert,  Pacific  district  of  the  Westing- 
house  Air  Brake  Company,  has  been  promoted  to  representative, 
Westinghouse  Air  Brake  Company  and  Westinghouse  Traction 
Brake  Company  of  the  same  district,  with  office  at  San  Francisco, 
Cal.  A.  C.  Layton,  a  locomotive  engineman  on  the  Los  Angeles 
division  of  the  Southern  Pacific,  succeeds  Mr.  Villette  as  mechan- 
ical expert.  Rayw.ond  Boiselle.  mechanical  expert,  Westinghouse 
Traction  Brake  Company,  St.  Ltjuis,  Mo.,  has  been  transferred  to 
Wilmerding,  Pa.,  as  representative,  Westinghouse  Air  Brake 
Company  and  Westinghouse  Traction  Brake  Company,  Pitts- 
burgh district.  F.  C.  Young,  industrial  representative,  Pitts- 
burgh district,  has  been  promoted  to  representative,  Westing- 
house Air  Brake  Company  and  Westinghouse  Traction  Brake 
Company  for  the  same  district.  S.  B.  Schrontz,  chief  clerk. 
Pittsburgh  district  office,  has  been  appointed  industrial  representa- 
tive, Pittsburgh  district,  assisting  Mr.  Young,  and  E.  H.  Weaver, 
industrial  representative,  Pittsburgh  district,  has  been  transferred 
to  the  Chicago  office  as  inspector  for  the  Westinghouse  Air 
Brake  Company. 


TRADE  PUBLICATIONS 


W.       Darrow 


OvERHE.\n  Cakuikk  System.— The  Chishohn-Moore  Manufac- 
turing Company,  Cleveland,  Ohio,  has  issued  a  new  circular  featur- 
ing its  Atlas  Carryall  overhead  carrying  system ;  also  a  16-page 
booklet  describing  in  detail  the  steps  necessary  in  making  Carryall 
installations. 

Grinding  M.\ciiines. — Various  types  of  hole  grinding  ma- 
chines, link  grinding  machines,  plane  surface  grinding  machines, 
crank-pin  grinding  machines  and  abrasive  wheels  are  illustrated 
and  described  in  a  15-page  catalogue  recently  issued  liy  Beyer, 
Peacock  &  Co.,  Ltd.,  Gorton,  Manchester,  England. 

Gasoline  Rail  Caks. — The  International  Motor  Company, 
New  York,  has  issued  a  catalog  describing  Models  AC  and  AB 
rail  motor  cars  now  in  service  on  a  number  of  railroads.  A  brief 
description  is  given  also  of  the  new  Model  AH  which  is  55  ft. 
long  and  contains  a  baggage  compartment  in  addition  to  provision 
for  51  passengers. 

P'roduction  Tool.s. — Scully-Jones  &  Co.,  Chicago,  has  issued 
Catalogue  33  outlining  the  advantages  and  adaptability  of  each  of 
its  Wear-Ever  production  tools,  which  include  chucks,  milling 
cutters,  special  tool  holders,  collets,  etc.  Practical  suggestions 
for  improvements  in  machine  shop  practice,  reference  data,  charts 
and  tables  have  also  been  included  in  this  40-page  booklet. 

Pipe  Threading  Machinery. — The  Landis  Machine  Company, 
Waynesboro,  Pa.,  has  recently  issued  catalogue  No.  24  in  which 
its  line  of  stationary  pipe  die  heads,  pipe  threading  and  cutting 
machines,  rotary  pipe  and  nipple  threading  die  heads,  pipe  and 
nipple  threading  machines,  automatic  die  heads  and  chaser 
grinders  are  illustrated  and  described  in  detail.  The  catalogue 
is  carefully  prepared  and  printed,  containing  75  six-inch  by  nine- 
inch  pages. 

Internal  Co.mbustion  Engines. — The  Stover  Manufacturing  & 
Engine  Company,  Freeport,  111.,  has  issued  a  24-page  booklet  de- 
scribing its  line  of  internal  combustion  engines.  The  engines  listed 
range  from  1  to  30-hp.  capacity  and  include  both  the  make-and- 
break  type  for  gasoline  and  kerosene  fuels  and  the  semi-Diesel 
type  for  fuel  oil.  Halftone  illustrations  are  given  of  the  various 
models  and  specilications  of  each  type  are  included  with  the  de- 
scriptive matter  contained. 

Gas  Engines.— The  Noble  Company,  Lansing,  Mich.,  has 
issued  a  folder  illustrating  and  describing  its  line  of  internal 
combustion  engines  in  various  combinations  for  various  kinds  of 
work.  Illustrations  show  various  kinds  of  pumping  combinations, 
both  portable  and  stationary,  in  which  the  engine  is  shown  adapted 
to  operating  centrifugal  and  plunger  pumps  as  well  as  the  dia- 
phragm pumps.  Illustrated  descriptions  of  the  various  kinds  of 
hoists  are  included  and  some  attention  is  given  to  the  use  of  air 
compressor  combinations. 

Unakco  P'roducts. — The  United  Asbestos  &  Rubber  Company, 
Chicago,  has  recently  issued  catalogue  No.  G-22,  which  is  a  111- 
page,  cloth  bound  book  containing  a  complete  list  of  its  line  of 
packings,  belting;  roofings;  car  insulation;  electrical  insulation; 
mechanical  rubber  goods,  including  air  brake  hose,  signal  hose  and 
injector  suction  hose,  and  asbestos  and  magnesia  materials.  The 
various  classes  of  goods,  which  are  well  illustrated  and  described, 
are  listed  in  five  groups  under  separate  section  headings  and  the 
catalogue  contains  a  complete  alphabetical  index. 

Machine  Tools  and  Cranes. — In  a  large,  well  illustrated 
booklet  entitled.  Recent  Developments  in  Machine  Tools  and 
Cranes  for  Railroads.  Manning.  Maxwell  &  Moore,  Inc.,  New 
York,  describes  improvements  in  some  of  its  more  important  prod- 
ucts used  by  the  railroads.  Comparatively  dull  years  since  the 
armistice  have  been  used  in  changing  designs  and  patterns  so  that 
with  the  improved  equipment  .shopmen  can  obtain  maximum  pro- 
duction with  mininmm  physical  effort.  First  position  in  the 
booklet  is  given  to  the  Putnam  wheel  lathes  which  are  followed 
by  heavy  duty  car  wheel  borers,  axle  lathes,  boring  mills,  slotters 
and  other  .standard  t'.ols  handled  by  the  coinjiany.  Several  pages 
are  devoted  to  shop  cranes,  steam  hammers,  wheel  presses,  punches 
and  shears,  flue  w^elders,  staybolt  threading,  radius  grinders  and 
other  shop  machines. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Kansas  City  Southern  has  ordered  10  2-8-8-2  Mallet 
type  locomotives  from  the  American  Locomotive  Co. 

The  Wabash  has  ordered  30  2-8-2  type  locomotives  and  20 
switching  type  locomotives  from  the  American  Locomotive  Com- 
pany. 

The  Florida  East  Coast  has  ordered  15  4-8-2  type  and  five 
0-6-0  switching-  locomotives  from  the  American  Locomotive 
Company. 

The  Carolina,  Clinchfield  &  Ohio  has  ordered  10  2-8-2  type 
locomotives  and  12  Mallet  (2-8-8-2)  type  locomotives  from  the 
American  Locomotive  Company. 

The  Lehigh  Valley  has  ordered  40  2-8-2  type  locomotives 
from  the  American  Locomotive  Company.  This  road  will  place 
orders  shortly  for  10  4-6-2  type  locomotives  for  passenger  service. 

The  Pacific  Electric  has  placed  an  order  with  the  Westing- 
house  Electric  &  Manufacturing  Co.,  for  two  43-ton  electric  loco- 
motives and  will  build  in  its  own  shops  eight  electric  loco- 
motives  weighing  60  tons. 

The  Canadian  Pacific  has  placed  an  order  for  29  2-8-2  type 
(P-2)  locomotives,  to  have  a  tractive  effort  of  56,100  lb.,  with  the 
Montreal  Locomotive  Works.  An  order  has  also  been  placed 
for  6  steel  snow  plows  to  be  built  in  the  railroad  company's  shops 
at  Angus. 

Freight  Car  Orders 

The  Fruit  Growers  Express  will  build  2,000  refrigerator  cars 
in  its  own  shops. 

The  Denver  &  Rio  Grande  Western  will  build  100  narrow 
gage  stock  cars  in  its  own  shops. 

The  Atlantic  Coast  Line  has  ordered  450  gondola  cars  from 
the  Virginia  Bridge  &  Iron  Company. 

The  Sun  Oil  Company,  Philadelphia,  Pa.,  has  ordered  ISO 
tank  cars  from  the  Standard  Tank  Car  Company. 

The  Bertha  Coal  Company  has  ordered  300  hopper  cars  of 
55  tons'  capacity  from  the  Pressed  Steel  Car   Company. 

The  United  States  Fuel  Company  has  ordered  500  hopper 
cars  of  70  tons'  capacity  from  the  General  American  Car 
Company. 

The  Southern  Pacific  has  ordered  350  steel  ballast  cars  for 
1923  delivery  from  the  Mount  Vernon  Car  Manufacturing 
Company. 

The  Duluth,  Missabe  &  Northern  has  ordered  100  steel  box 
cars  of  50  tons'  capacity  from  the  .American  Car  &  Foundry 
Company. 

The  Roxana  Petroleum  Corporation,  St.  Louis,  Mo.,  has 
ordered  359  tank  cars  of  10,000  gal.  capacity  from  the  Standard 
Tank    Car    Company. 

The  New  England  Oil  Refining  Company,  Boston.  Mass.,  is 
having  250  tank  cars  built  in  the  shops  of  the  General  .\merican 
Tank  Car  Corporation. 

The  Johnstown  Coal  &  Coke  Company,  Johnstown,  Pa.,  has. 
ordered  150  hopper  cars  of  55  tons'  capacity  from  the  .American 
Car  &  Foundry  Company. 

The  Emmons  Coal  Mining  Company,  Philadelphia,  Pa.,  has 
ordered  500  hopper  cars  of  70  tons'  capacity  from  the  .American 
Car  &  Foundry  Company. 

<  The  Virginian  Railway  has  ordered  from  the  Pressed  Steel 

Car  Company  1,000  120-ton  all-steel  gondola  coal  cars  and  has 
also  ordered  from  the  Standard  Steel  Car  Company  500  all-steel 
70-ton  hopper  cars. 

The  Erie  has  ordered  1.000  box  cars  from  the  Pressed  Steel 
Car  Company;   1,000  box   cars  and   1,000  gondola   cars   from  the 


Standard   Steel    Car   Company,   and   1,000  gondola   cars   from  the 
Youngstown  Steel  Car  Company. 

The  New  York  Central  has  ordered  2,000  refrigerators  cars  for 
the  Michigan  Central  from  the  Merchants  Dispatch  Transporta- 
tion Company.  In  the  .\pril  Railimy  Mechanical  Engineer  men- 
tion was  made  that  1,500  of  these  cars  were  under  construction 
in   the  shops  of  the   Merchants   Dispatch. 

The  Boston  &  Maine  has  ordered  30O  flat  cars  of  55  tons' 
capacity  from  the  Magor  Car  Corporation,  200  refrigerator  cars 
of  35  tons'  capacity  from  the  Merchants  Dispatch  Transportation 
Company  and  100  Hart  convertible  ballast  cars  of  50  tons'  ca- 
pacity from  the  American   Car  &   Foundry   Company. 

The  Chesapeake  &  Ohio,  reported  in  the  April  Railway 
Mechanical  Engineer  as  having  ordered  1,000  70-ton  hopper  cars 
from  the  American  Car  &  Foundry  Company  and  1,000  from  the 
Standard  Steel  Car  Company,  has  increased  its  order  1,000  cars 
to  each  company,  making  a  total  of  4.000  cars  ordered  recently. 

Freight  Car  Repairs 

The  Baltimore  &  Ohio  will  rebuild  1,000  coke  cars  in  its  own 
shops. 

The  Denver  &  Rio  Grande  Western  is  repairing  over  1,000 
freight  cars   in   its   own   shops. 

The  Chesapeake  &  Ohio  has  let  a  contract  for  repairing 
1,500  freight  cars  at  the  shops  of  the  Richmond  Car  Works. 

The  Norfolk  &  Western  is  reported  as  having  placed  an  order 
for  repairs  to  700  hopper  cars  with  the  Ralston  Steel  Car 
Company. 

The  Missouri  Pacific  has  ordered  repairs  to  1,500  bo.x  cars 
from  the  Springfield  Car  &  Equipment  Company  and  repairs  to 
600  coal  cars  from  the  Mt.  Vernon  Car  Manufacturing  Company. 

The  Seabo.^rd  Air  Line  is  inquiring  for  25  caboose  cars.  This 
company  is  having  repairs  made  to  1.000  box  cars  at  the  shops 
of  the  Richmond  Car  Works.  Five  hundred  box  cars  are  being 
repaired  at  .Atlanta  and  some  additional  cars  are  being  repaired 
at   shops   in  Tampa. 

The  Illinois  Central  will  have  1,000  gondola  cars  and  600 
40-ton  box  cars  repaired  by  the  Ryan  Car  Company  and  800  50- 
ton  box  cars,  and  600  40-ton  box  cars  repaired  by  the  American 
Car  &  Foundry  Company.  Orders  have  also  been  placed  for  re- 
pairs to  300  36-ft.,  40-ton  box  cars  with  the  Midwest  Engine 
Company,  for  repairs  to  100  36-ft.  steel  box  cars  with  the  Pullman 
Company  and  for  repairs  to  ISO  automobile  box  cars  with  the 
Ryan  Car  Company. 

Passenger   Car   Orders 

The  Pullman  Comp.^ny  is  Iniilding  100  sleeping  cars  in  its 
own  shops. 

The  .Ar.ms-Yager  Railway  Car  Comi-a.xv  has  urdered  ,50  cars 
for  passenger  service    from  the  Pullman  Company. 

The  Illinois  Centr.al  has  ordered  6  horse  baggage  and  8 
baggage  cars  from  the  Standard  Steel  Car  Company :  and  2  cafe 
lounge  cars,  4  parlor  cars,  and  5  dining  cars  from  the  Pullman 
Company.  This  company  has  also  ordered  25  60-ft.  6-in.  steel 
suburban  coaches  from  the  Pullman  Company. 

The  Louisville  &  Nashville  has  ordered  14  baggage  cars  and 
10  70-ft.  combination  baggage  and  mail  cars  from  the  Pressed 
Steel  Car  Company;  and  14  70-ft.  baggage  cars,  five  61-ft.  coaches, 
five  61-ft.  middle  room  smoking  coaches,  two  dining  cars,  and  10 
coaches  from  the  American  Car  &  Foundry  Company. 

The  Southern  Pacific  has  ordered  five  60-ft.  chair  cars,  five 
60-ft.  coaches,  fifteen  72-ft.  coaches,  fifteen  70-ft.  baggage  cars  and 
one  72-ft.  6-in.  combination  coach  and  baggage  car  from  the 
.American  Car  &  Foundry  Company;  sixty  72-ft.  interurban 
coaches  and  ten  77-ft.  dining  cars  from  the  Pullman  Company ; 
forty  70-ft.  combination  baggage  and  postal  cars  from  the  Standard 
Steel  Car  Company.  All  the  above  cars  are  to  be  of  steel  con- 
struction and  all  are  for  the  Southern  Pacific  Lines  except  the 
one  72-ft.  6-in.  combination  coach  and  baggage  car.  which  is 
for  the   San  Diego  &  Arizona. 
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Machinery  and  Tools 

The  Pennsylvania  has  ordered  equipment  for  three  Hue  shops 
from  Joseph  T.  Ryerson  &  Son,  Inc. 

The  International-Great  Northern  has  ordered  one  120-ton 
wrecking  crane  from  the  Industrial  Works. 

The  Louisville  &  Nashville  has  ordered  one.  20-ton  loco- 
motive crane  from  the  Browning  Company. 

The  Norfolk  &  \\estern  has  placed  orders  for  a  car  wheel 
borer,  an  axle  lathe,  a  wheel  press,  a  36-in.  planer ;  also  for  a 
number  of  other  tools. 

The  Maine  Central  has  placed  orders  for  2,  5-ft.  radial  drills, 
2  bushing  presses,  a  36-in.  planer;  also  some  other  tools,  includ- 
ing one  200-ton  locomotive  hoist  for  use  at  Portland.  Me.,  from 
the  Whiting  Corporation,  and  a  40-ton.  50-ft.  boom  locomotive 
crane  from  the  Industrial  Works. 

Shops   and  Terminals 

Pere  Marquette. — This  company  has  awarded  a  contract  to 
the  Arnold  Company.  Chicago,  for  the  construction  of  a  round- 
house at  Grand  Rapids,  Mich. 

Elgin,  Joliet  &  Eastern. — This  company  has  awarded  a  con- 
tract to  the  T.  S.  Leake  Construction  Company,  Chicago,  for  the 
construction  of  a  20-stall  roundhouse  at  Gary,   Ind. 

El  Paso  &  Southwestern. — This  company  has  awarded  a 
contract  to  Anderson  Brothers,  El  Paso,  Tex.,  for  the  construc- 
tion of  a  10-stall  addition  to  the  roundhouse  at  El  Paso. 

Baltimore  &  Ohio. — This  company  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  a 
water  treating  plant  of  25,000  gal.  per  hour  capacity  at  Ivory- 
dale,  Ohio. 

Chesapeake  &  Ohio. — This  company  has  awarded  a  contract 
to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  an 
addition  to  the  store  house  at  Huntington,  W.  Va.,  to  cost  ap- 
proximately $80,000. 

Chicago,  Rock  Island  &  Pacific— This  company  has  awaidcd 
a  contract  to  the  Railroad  Water  &  Coal  Handling  Company,  Chi- 
cago, for  the  construction  of  oil  stations,  to  cost  $15,000  each,  at 
El  Dorado,  Ark.,  Haskell,  Tinsman  and  Malvern. 

Galveston,  Harrisburg  &  San  Antonio.— This  company  has 
awarded  a  contract  to  V.  E.  Ware.  El  Paso,  Tex.,  for  the  con- 
struction of  a  locomotive  erecting  shop  at  El  Paso.  The  struc- 
ture will  be  258  ft.  long  by  84  ft.  wide  with  a  height  of  60  ft.  and 
will  cost  $200,000,  including  cranes,  pits,  tracks  and  drainage.  It 
will  be  of  structural  steel  frame,  brick  walls,  steel  sash  and  con- 
crete floors  and  equipped  with  one  200-ton  and  one  15-ton  travel- 
ing crane. 

Pennsylvania.— This  company  has  awarded  a  contract  to  tlic 
Hughes-Foulkrod  Company,  Pittsburgh,  for  the'  erection  of  walls, 
roof,  skylight  and  sash  for  its  new  shops  at  Juniata.  The  Wilson 
&  English  Construction  Company  have  the  contract  for  founda- 
tion and  flooring  and  the  McClintic-Marshall  Company  for  the 
structural  steel  frame.  The  building  will  be  340  ft.  by  690  ft. 
and  will  be  equipped  with  two  250-ton  cranes,  four  50-ton  cranes 
and  50  pits.  The  shop  will  have  a  capacity  for  heavy  repairs  to 
100  locomotives  a  month. 

Lehigh  &  New  England. — This  company  has  adopted  plans 
for  modern  and  adequate  facilities  for  the  handling  of  locomotives 
and  trains  in  the  Panther  creek  valley  between  Hauto,  Pa.,  and 
Tamaqua,  Pa.,  in  which  are  located  the  anthracite  collieries  served 
by  it.  The  plans  provide  for  a  new  yard  and  engine  terminal  to 
be  located  near  Tamaqua,  Schuylkill  county.  Pa.,  at  an  estimated 
cost  of  approximately  $465,000,  and  include  besides  track  work 
a  10-stall  roundhouse,  an  8S-ft.  turntable,  a  200-ton  capacity 
coaling  station,  two  ash-pits,  an  oil-house  and  equipment,  a  water 
tank,  a  car  repair  shop  and  a  yard  office  building.  A  contract 
has  been  awarded  to  the  H.  Denburger  Contracting  Company. 
Bethlehem,  Pa.,  for  the  grading,  concrete  masonry,  drainage  and 
track  laying  (including  change  of  creek  channel),  excavating 
and  the  building  of  the  concrete  foundation  for  turntable,  ex- 
cavating and  putting  in  ash-pit  foimdations.  and  building  concrete 
abutments  on  new  location  of  crossings  of  Panther  creek  by  the 
railroad's  tracks  and  a  private  road,  at  an  estimated  cost  of 
$126,000. 


PERSONAL  MENTION 


General 

G.  H.  Langton  has  been  appointed  mechanical  inspector  of 
the  Chesapeake  &  Ohio. 

Alfred  E.  Calkins  has  been  appointed  superintendent  of  roll- 
ing stock  of  the  New  York  Central  Lines,  Buffalo  and  East,  with 
headquarters  at  New  York. 

C.  K.  Woods,  master  mechanic  of  the  Pere  Marquette,  with 
headquarters  at  Saginaw,  Mich.,  has  been  promoted  to  assistant 
superintendent  of  motive  power,  with  headquarters  at  Detroit. 

M.  C.  M.  Hatch,  mechanical  engineer  of  the  Missouri-Kansas- 
Te.xas  with  headquarters  at  Parsons,  Kansas,  has  been  promoted 
to  assistant  to  the  executive  vice-president  with  headquarters  at 
St.  Louis,  Mo. 

J.  W.  Sencer,  inaster  car  builder  on  the  New  York  Central. 
with  headquarters  at  Collinwood,  Ohio,  has  been  promoted  to 
superintendent  of  rolling  stock  of  the  Lines  West  of  Buffalo, 
with  headquarters  at  Cleveland,   Ohio. 

J.  F.  Walker  has  been  promoted  to  superintendent  of  the  New- 
Orleans  division  of  the  Yazoo  &  Mississippi  Valley  with  head- 
quarters at  \'icksburg.  Miss.     Mr.  Walker  was  born  on  November 

21,  18/7,  at  Paducah,  Ky. 
He  entered  railway  serv- 
ice on  January  10.  1898, 
as  a  special  machinist 
apprentice  in  the  Padu- 
cah shops  of  the  Illi- 
nois Central  and  two 
years  later  was  promoted 
to  journeyinan.  He  was 
promoted  to  roundhouse 
foreman  in  January,  1901. 
and  was  subsequently 
promoted  to  machine 
shop  foreman,  in  which 
position  he  served  until 
September,  1906,  when 
he  was  promoted  to  gen- 
eral foreman  of  the 
Evansville  district,  with 
headquarters  at  Prince- 
ton, Ky.  He  was  trans- 
ferred to  the  Paducah 
shops  in  May,  '■1907,  and 
held  this  position  until  August,  1909,  when  he  was  promoted  to 
master  mechanic,  with  headquarters  at  East  St.  Louis.  111.  He  was 
transferred  to  Paducah  in  May,  1910.  and  served  in  this  capacity 
until  the  time  of  his  recent  promotion  to  superintendent  of  the 
New  Orleans  division. 

H.  MoD.\FF,  superintendent  of  shops  of  the  Chicago.  Burling- 
ton &  Quincy,  with  headquarters  at  Aurora,  111.,  has  been  pro- 
moted to  assistant  superintendent  of  motive  power.  Lines  East 
of  the  Missouri  river,  with  headquarters  at  Chicago. 

J.  C.  Bryan,  superintendent  of  shops  of  the  St.  Louis-San 
Francisco,  with  headquarters  at  St.  Louis,  Mo.,  has  been  appointed 
mechanical  assistant  to  the  manager  of  purchases  of  the  .American 
Short  Line    Railroad   .Association,   with   headquarters   at   Chicago. 

Wm.  E.  Barnes,  whose  app<iintcment  as  superintendent  of 
motive  power  of  the  Canadian  National  with  headquarters  at 
Moncton,  N.  B.,  was  announced  in  the  April  Raihvay  Mechanical 
Engineer,  was  born  at  Shediac,  N.  B.,  on  July  24,  1879.  He 
entered  railway  service  in  1899  as  a  machinist's  apprentice  at 
Moncton.  Three  years  later  he  was  promoted  to  draftsman. 
For  a  short  time  in  1906  he  served  as  a  machinist  and  then  again 
as  draftsman.  In  1907  he  became  a  fitter  and  two  years  later 
was  again  transferred  to  the  drafting  room.  In  1910  he  was 
appointed  enginehousc  inspector;  a  year  later  as  acting  master 
mechanic.  In  1912  he  was  promoted  to  master  mechanic.  In 
1917-1918  he  served  as  general  master  mechanic  on  the  Lines 
East    of    Mont   Joli.     From    that   time   until    his   appointment    as 
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superintendent  of  motive  power  he  served  as  master  mechanic  at 
Moncton,  N.  B.,  at  which  point  he  has  been  stationed  throughout 
his  entire  railway  service   with  the  single  exception  above  noted. 

W.  G.  Black,  whose  promotion  to  superintendent  of  motive 
power  of  the  New  York,  Chicago  &  St.  Louis,  with  head- 
quarters at  Cleveland,  Ohio,  was  reported  in  the  April  Railway 
Mechanical  Engineer,  entered  railway  service  in  February,  1903, 
as  a  machinist  on  the  New  York,  Chicago  &  St.  Louis,  at  Stony 
Island  (Chicago),  111.  He  was  promoted  to  foreman  of  the 
machine  shop  in  July  of  the  same  year  and  served  in  this 
capacity  until  February,  1904,  when  he  was  promoted  to  round- 
house foreman  at  Ft.  Wayne,  Ind.  He  held  this  position  until 
January  1,  1909,  when  he  was  promoted  to  master  mechanic, 
with  headquarters  at  Stony  Island,  111.,  in  which  position  he  was 
serving  at  the  lime  of  his  recent  promotion  to  superintendent  of 
motive  power,   with  headquarters  at   Cleveland,   Ohio. 

Master  Mechanics  and  Road  Foremen 

C.  A.  KiMMEL  has  been  appointed  terminal  master  mechanic 
of  the  Union  Pacific  at  Pocatello,  Idaho. 

H.  N.  Seely,  general  foreman,  locomotive  department  of  the 
Illinois  Central,  with  headquarters  at  Waterloo,  Iowa,  has  been 
promoted  to  tnaster  mechanic,  with  headquarters  at  Centralia,  111., 
succeeding   C.   M.   Starke,  transferred. 

R.  A.  Reid,  assistant  master  mechanic  of  the  Pere  Marquette, 
with  headquarters  at  Saginaw,  has  been  promoted  to  master 
mechanic,  with  the  same  headquarters,  succeeding  Mr.  Woods. 
C.  F.  Willoughby,  mechanical  inspector,  with  headquarters  at  De- 
troit, has  been  promoted  to  assistant  master  mechanic,  with  head- 
quarters at  Saginaw,  succeeding  Mr.  Reid, 

H.  G.  Ka.stlin,  master  mechanic  of  the  La  Crosse  division  of 
the  Chicago,  Burlington  &  Quincy,  with  headquarters  at  Grand 
Crossing,  Wis.,  has  been  transferred  to  the  Creston  division,  with 
headquarters  at  Creston,  Iowa.  C.  W.  Robertson,  master  mechanic 
of  the  Creston  division,  with  headquarters  at  Creston,  Iowa,  has 
been  transferred  to  the  La  Crosse  division,  with  headquarters  at 
Grand  Crossing,  Wis.,  succeeding  Mr.  Kastlin. 

Tracy  C.  Baldwin,  whose  appointment  as  master  mechanic  of 
the  New  York,  Chicago  &  St.  Louis  at  Stoney  Island,  111.,  was 
announced  in  the  April  issue  of  the  Raihi'ay  Mechanical  Engineer, 
was  born  at  East  Spring- 
field, Pa.,  on  June  IS, 
1875.  He  entered  the 
employ  of  the  New  York, 
Chicago  &  St.  Louis  in 
June,  1S89,  as  a  mes- 
senger and  toolroom  boy 
at  Conneaut,  Ohio.  From 
November,  1892,  to  April, 
1896,  he  was  machinist 
apprentice;  from  April, 
1896,  to  January,  1904, 
machinist  and  toolmaker, 
and  from  January,  1904, 
to  May,  1905,  machine 
shop  foreman.  From 
May,  1905,  to  May,  1910. 
he  was  roundhouse  fore- 
man at  Bufltalo,  N.  Y. 
In  May,  1910,  he  returned 
to  Conneaut  as  general 
machine  shop  foreman, 
and     from     April,     191S, 

until  his  promotion  as  noted  above,  he  was  superintendent  of 
shops. 

R.  H.  Flinn,  master  mechanic  of  the  St.  Louis  division  of  the 
Pennsylvania  with  headquarters  at  Tcrre  Haute,  Ind.,  has  been 
transferred  to  the  Indianapolis,  Louisville  and  South  Bend  divisions 
with  headquarters  at  Indianapolis,  Ind.,  succeeding  T.  F.  Butler, 
retired.  H.  R.  Voelker.  assistant  master  mechanfc  of  the 
Indianapolis  division  with  headquarters  at  Itidianapolis,  has  been 
promoted  to  master  mechanic  of  the  St.  Louis  division  with  head- 
quarters at  Terre  Haute,  Ind.,  succeeding  Mr.  Flinn.  T.  F. 
Haynes,  assistant  engineer  of  motive  power,  with  headquarters 
at    Columbus,     Ohio,    has     been     promoted     to    assistant     master 
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mechanic  of  the  Indianapolis,  Louisville  and  South  Bend  divisions 
with  headquarters  at  Indianapolis,  succeeding  Mr.  Voelker. 

Car  Department 

Paul  Maddox  has  been  appointed  superintendent  of  the  car  de- 
partment of  the  Chesapeake  &  Ohio  with  headquarters  at  Rich- 
mond, Va. 

E.  H.  Meckstrcth,  car  foreman  of  the  Baltimore  &  Ohio  at 
Cleveland,  Ohio,  has  been  appointed  general  foreman  with  head- 
quarters at  Chicago,  succeeding  Mr.   Mattingley,   resigned. 

Geo.   E.   McCoy,  whose   appointment   as   superintendent   of   car 
equipment  of  the   Atlantic   region  of  the  Canadian   National  with 
headquarters   at    Moncton,    N.    B.,    was   announced    in    the    April 
Railway  Mechanical  En- 
gineer, was  born  on  Janu- 
ary 8,  1886,  at  Moncton, 
N.     B.,     and     was     edu- 
cated      in       the       public 
schools  of  that  city.     He 
entered    railway    service 
in    1900    as    a    machinist 
and     draftsman     appren- 
tice with  the  Intercolonial 
Railway.       In     1905     he 
was   promoted  to  drafts- 
man  and   served    in   that 
capacity  until   1914  when 
he   was  appointed  assist- 
ant   chief    draftsman    for 
the      Canadian      Govern- 
ment   Railways    with 
which     the     Intercolonial 
had   been  merged.     Two 
years   later   he   was   pro- 
moted to  assistant  master 
car  builder.     On  Decem- 
ber  20,    1918,    he    was    advanced    to   master    car    builder    of    the 
Canadian    National,    Eastern    lines,    and    held    that    position    until 
the  time  of  his  recent  appointment  as  superintendent  of  car  equip- 
ment of  the  Atlantic  region. 

James  Reec  has  been  appointed  district  master  car  builder  of 
the  New  York  Central  with  jurisdiction  over  the  third  district 
and  headquarters  at  Collinwood,  Ohio.  A.  Herbster  succeeds 
Mr.  Reed  as  district  general  foreman  at  Collinwood ;  C.  J.  Gris- 
wold  succeeds  Mr.  Herbster  as  general  foreman  at  Englewood,  III. ; 
and  R.  C.  Salyor  succeeds  Mr.  Griswold  as  general  foreman  at 
Elkhart,   Ind. 

Shop  and  Enginehouse 

George  Stroner  has  been  appointed  tool  supervisor  of  the 
Chesapeake  &  Ohio. 

S.  M.  Carroll  has  been  appointed  general  master  boilermaker 
of  the  Chesapeake  &  Ohio  with  jurisdiction  over  the  entire  system. 

O.  D.  Brizzell  and  F.  B.  Harman  have  been  appointed  assist- 
ant superintendents  of  shops  of  the  Atchison,  Topeka  &  Santa  Fe 
with  headquarters  at  San  Bernardino,  Cal. 

J.  A.  CARNEY,  supervisor  of  fuel  economy  of  the  Chicago,  Bur- 
lington &  Quincy,  with  headquarters  at  Chicago,  has  been  pro- 
moted to  superintendent  of  shops,  with  headquarters  at  Aurora, 
111.,  succeeding  Mr.  Modaflf. 

Purchasing  and  Stores 

C.  S.  FiNLAYSON  has  been  appointed  assistant  purchasing  agent 
of  the  Chicago,  Milwaukee  &  St.  Paul,  with  headquarters  at 
Seattle,  Wash. 

The  following  appointments  in  the  stores  department  of  the 
Canadian  National  have  been  announced:  A.  E.  Cox,  general 
storekeeper,  and  D.  Robertson,  assistant  general  storekeeper. 
Western  region,  Winnipeg;  E.  J.  McVeigh,  general  storekeeper, 
and  E.  D.  Toye,  assistant  general  storekeeper,  Central  region, 
Toronto;  W.  E.  Logan,  general  storekeeper,  Atlantic  region, 
Moncton.  N.  B. 
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In  previous  years   when  the  June   ^[echanical   Conventions 
have  been  held  at  Atlantic  City,  the  readers  of  the  Railway 
Mechanical    Engineer    have    had    the 
Reporting  the      henetit  of  getting  a  prompt  and  com- 
Mechanical         plete  report  of  the  meeting  as  the  Rail- 
Meeting  ^^'^y  •■^gt%   which   is   also  published   by 
the'     Simmons-Boardman      Publishing 
Company,  has  brought  out  Daily  issues  which  have  been  sent 
to  subscribers  to  the  Rail-way  Mechanical  Engineer.     This 
year  the  Mechanical  Convention  will  not  be  held,  but  in  its 
place  there  will   be  a  brief  three-day  meeting   in   Chicago. 
While  there  will  be  no  Daily  issues  of  the  Railway  Age,  the 
Railway  Mechanical  Engineer  will  give  all  its  readers  a  full 
and  authentic  account  of  the  entire  proceedings  with  com- 
plete   reports    of   the    addresses,    papers,    committee    reports 
and  discussions  at  the  session.     The  complete  account  of  the 
mechanical  meeting  will  appear  in  the  July  number  of  the 
Railway  Mechanical  Engineer.    In  addition,  there  will  be  the 
usual  variety  of  articles  on  locomotives,  cars  and  shops,  such 
as  are  published  in  each  of  the  regular  monthly  issues. 


of  the  country.  We  want  to  hear  from  these  men,  or  from 
undergraduates  who  spent  last  summer  or  will  spend  the 
coming  summer  on  the  railroads  in  the  mechanical  depart- 
ment. A  second  competition  is  therefore  announced,  with 
first  and  second  prizes  of  $35  and  $25,  for  the  best  papers 
received  from  college  graduates  or  college  students,  com- 
menting upon  the  opportunities  which  are  being  offered  to 
them  bv  the  railroads,  and  how  the  railroads  can  make  the 
best  use  of  the  services  of  college  men.  No  limit  is  placed 
upon  the  length  of  the  contributions,  but  generally  speaking, 
they  should  contain  not  more  than  one  thousand  words.  Only 
contributions  will  be  considered  which  are  received  in  our 
office  in  New  York  on  or  before  September  1,  1923. 

In  order  to  prevent  any  confusion  please  make  dear  in 
sending  in  your  contribution  which  competition  it  is  intended 
for. 


The  war.  post-war  conditions  and  the  sho]imen"s  strike  all 
interfered  greatly  with  the  development  of  modern  appren- 
ticeship methods  on  the  railroads.  This 
Two  is  unfortunate  because  even  on  some  of 

Apprentice  the  most  progressive  roads  much  still 
Competitions  remained  to  be  done  in  pre-war  days  in 
perfecting  the  recruiting  and  training 
systems  in  the  mechanical  department.  Fortunately  many 
roads  now  seem  to  be  awakening  to  the  necessity  of  taking 
forward  steps  in  these  respects.  It  is  significant,  for  instance, 
tliat  hardly  a  week  passes  by  but  what  one  road  which  is 
noted  for  its  apprenticeship  training  methods  receives  re- 
quests for  information  about  these  methods  and  practices 
and  the  results  which  are  being  obtained  through  their  use. 
The  ;Mechanical  Division  of  the  American  Railway  Associa- 
tion made  a  place  on  its  June  program  for  the  consideration 
of  shop  apprenticeship. 

A  number  of  years  ago  we  invited  the  apprentices  them- 
selves to  tell  us  what  they  thought  about  apprenticeship — 
how  it  helped  them  and  how  in  their  opinion  the  methods 
could  be  changed  or  modified,  or  improved  better  to  meet 
their  needs.  It  is  well  to  check  up  occasionally  and  to  look 
at  the  whole  question  from  the  standpoint  of  the  young  men 
who  are  training  to  fit  themselves  for  efficient  service  and 
larger  responsibilities.  The  results  from  the  above-men- 
tioned competition  were  most  refreshing  and  constructive. 

We  wish  to  announce  a  similar  competition,  with  first  and 
second  prizes  of  §35  and  $25,  for  the  best  articles  received 
from  regular  apprentices  now  in  service,  along  the  lines 
above  suggested.  The  prizes  will  be  awarded  on  the  basis 
of  the  practical  value  of  the  observations  or  suggestions 
which  may  be  offered. 

There  are  not  a  few  college  men  who  are  now  serving  as 
apprentices  (regular  or  special)  on  railroads  in  various  parts 


An  examination  of  the  machine  tools  and  other  equipment 

provided  for  many  an  engine  terminal  shop — not  only  at  the 

small  outlying  points  but  also  at  im- 

Equipment        portant  places  where   a  large  number 

for  Engine         of  locomotives   are  turned  each  day — 

Terminals  "o^^'i  ^'^^'^  o"*^  ^°  ^°''™  *^^  impression 

that  any  old  machine  after  having  seen 
a  long  period  of  u.sefulness  in  some  main  shop  and  having 
been  "superseded  by  a  modern  type  machine  is  considered 
amply  good  enough  for  the  miscellaneous  jobs  that  have  to  be 
done 'at  a  terminal  shop.  There  may  be  a  measure  of  correct- 
ness in  this  attitude  as  far  as  it  pertains  to  the  terminal  where 
few  locomotives  are  handled  and  where  excellent  shop  facili- 
ties are  available  at  the  other  end  of  the  runs.  There  is, 
however,  one  important  fact  that  should  not  be  lost  sight 
of.  When  the  occasion  arises  in  which  a  repair  job  involving 
machine  work  must  l>e  done  at  a  locomotive  terminal,  the 
rapidity  with  which  it  is  performed  is  often  of  the  greatest 
importance.  Locomotive  terminals  are  built  and  operated 
solelv  in  order  that  locomotives  may  be  cared  for,  turned  and 
delivered  back  to  the  transportation  department  in  good  order 
and  as  promptlv  as  traflic  conditions  demand.  Delays 
caused  bv  engine  failures  on  the  road  or  on  account  of  a 
terminal  'not  having  a  suitable  locomotive  available  when- 
ever called  for  may  seriously  disarrange  the  movement  of 
trains  and  be  extremely  expensive. 

The  fact  that  a  machine  would  frequentl\-  be  idle  at  a 
terminal  shop  while  the  same  machine  would  be  used  a  large 
part  of  the  time  were  it  located  at  a  main  repair  shop  does 
not  prove  that  it  would  not  earn  fully  as  much  for  the  rail- 
road when  located  at  the  former  point  as  at  the  latter.  A  cor- 
rect valuation  of  service  rendered  involves  consideration  of 
interest  on  investment,  attendant  labor  costs  and  the  possible 
expenses  resulting  from  delays  caused  by  the  length  of  time 
taken  to  do  the  work.  Due  to  the  importance  of  the  time 
element  at  terminal  shops,  there  is  a  tremendous  incentive 
for  the  equipment  of  such  points  with  modern  tools  that  can 
be  pushed   to  the  limit  when   occasion   arises.     Such  tools 
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have  the  further  advantage  of  enabling  a  man  to  do  a  far 
more  accurate  job  than  is  possible  with  an  old,  badly  worn 
machine  and  accuracy  is  of  great  importance  in  keeping 
locomotives  in  service  without  frequent  attention  from  the 
shop  forces.  It  is  not  the  intention  to  belittle  the  need  of 
better  equipment  for  the  back  shop — for  such  need  is  all 
too  apparent — ^but  to  point  out  the  large  part  played  by  the 
terminal  shop  in  the  general  performance  of  a  railroad's 
activities  and  to  direct  attention  to  the  importance  of  its 
claims  for  an  adequate  share  of  investments  in  betterments. 


The  time  required  to  do  a  certain  job,  and  consequently  the 
cost   of  the  operation,   is  affected   by   a   number  of   factors. 
When  the  subject  is  given  consideration, 
How   Is  attention  is  commonly  directed  first  to 

Your  Shop  the  machinery  provided  and  the  skill 
Laid  Out?  o""  efficiency  of  the  workmen.  A  large 
factor,  however,  although  one  frequent- 
ly not  given  the  full  attention  that  it  deserves,  is  the  general 
arrangement  of  the  shop  and  the  layout  of  the  machinery  so 
that  the  work  most  frequently  performed  can  be  done  with 
as  few  movements  as  possible  and  these  in  the  most  direct 
route  to  the  erecting  shop,  enginehouse  or  whatever  point  the 
material  is  destined  for.  In  manufacturing  plants  where 
detailed  costs  are  known  and  form  the  basis  of  managerial 
control,  the  great  importance  of  shop  layout  is  well  recognized 
and  rearrangements  of  equipment  are  made  when  it  is  seen 
that  by  so  doing  the  handling  of  work  will  be  expedited. 
Railroad  mechanical  officers  are  somewhat  prone  to  think 
that  this  may  be  essential  in  a  strictly  manufacturing  plant 
devoted  to  turning  out  a  limited  line  of  products  in  large 
quantities,  but  does  not  apply  to  any  great  extent  to  rail- 
road shops.  In  this  connection  it  is  interesting  to  note  the 
attention  given  to  the  subject  of  layout  in  planning  the  shop 
for  building  steel  freight  cars  of  which  a  description  is 
given  in  this  issue.  Not  only  were  machines  so  placed  that 
material  would  move  progressively  from  the  storage  yard 
at  the  end  of  the  building'through  to  the  erecting  shop,  but 
care  was  taken  to  prevent  interference  between  different  jobs 
and  in  order  that  there  might  be  a  minimum  of  delay  due  to 
waiting  for  crane  service,  ample  provision  was  made  for 
auxiliary  jib  cranes  and  other  handling  devices.  The 
principles  followed  in  the  arrangement  of  this  shop  are 
general  in  their  application  and  should  serve  to  direct  atten- 
tion to  a  problem  that  is  worthy  of  considerable  thought. 
Take  your  own  shop  for  example,  would  it  not  be  possible 
to  reduce  trucking,  save  delays  in  handling,  prevent  inter- 
ference between  different  jobs,  decrease  costs  and  add  to 
capacitv  by  some  relatively  inexpensive  changes  in  layout? 


The    possibility,    and    indeed    necessity,    of    shorter    repair 
schedules  is  indicated  by  the  fact  that  many  present  railroad 
shops  require  from   12  to  15   or  more 
Advantages        days  to  repair  a  locomotive,  whereas  it 
of  Short  has  been  demonstrated  that  hea\7  gen- 

Repair  Schedules  "=^l/<^^i'-s-  including  new  flues  ap- 
plied,  tires  turned  and  general  repairs 
to  machinery,  can  be  made  in  eight  working  days.  True, 
the  physical  limitations  of  existing  plants  usually  present 
more  or  less  of  a  blank  wall,  but  otlier  factors  than  shop  size 
and  equipment  enter  into  the  problem  and  sometimes  do  not 
rceive  proper  attention. 

The  advantages  of  a  short  repair  schedule  are  apparent. 
In  the  first  place,  decreasing  the  time  locomotives  are  in  the 
I  backshop  for  repairs  hastens  their  return  to  service 'in  which 
they  can  earn  revenue.  In  addition,  fewer  locomotives  will 
l)e  undergoing  repairs  at  the  same  time,  so  that  a  given  traffic 
can  be  handled  with  a  smaller  total  number  of  locomotives. 
This  means  a  smaller  investment  in  motive  power  and  also 


lower  maintenance-of-equipment  costs.  A  decrease  in  the 
number  of  locomotives  in  the  shop  at  the  same  time  will 
decrease  the  required  shop  space,  reducing  shop  overhead 
expense.  The  number  of  repair  parts  going  through  the  shop 
at  one  time  will  also  be  reduced,  decreasing  congestion  and 
confusion  in  the  shop  and  having  a  definite  tendency  to  speed 
up  the  work  and  reduce  unit  costs. 

The  length  of  repair  periods  is  dependent  largely  on  the 
relative  proportionate  size  and  equipment  of  the  various  shop 
departments,  and  it  is  to  be  feared  that  in  too  many  cases 
insufficient  attention  was  given  this  matter  when  many  of  the 
present  repair  shops  were  designed.  Obviously  if  the  machine 
shop  is  weak,  either  through  lack  of  space  or  machinery, 
locomotives  will  be  delayed  in  the  shop  longer  than  necessary 
while  waiting  for  machine  parts.  The  machine  shop  is  usu- 
ally the  limiting  factor,  although  frequently  hea\7  boiler  jobs 
and  new  cylinder  applications  determine  the  minimum  num- 
ber of  working  days  in  which  a  locomotive  can  be  repaired. 

The  space  limitations  in  present  shops  are  largely  fixed  by 
the  original  construction  although  in  some  cases  additions 
can  be  made  to  existing  plants  at  relatively  small  expendi- 
ture. By  providing  additional  machine  equipment,  increasing 
the  shop  force,  or  working  two  shifts,  however,  the  shop 
managements  are  in  a  position  to  strengthen  weak  depart- 
ments and  make  sure  that  locomotives  are  being  repaired  in 
the  minimum  time  consistent  with  good  workmanship.  The 
subject  of  proper  department  proportions  in  railroad  shops 
is  one  of  great  importance  and  deserves  close  study  by  those 
interested. 


On  account  of  the  heavy  demand  for  motive  power  at  this 

time,  a  great  deal  of  attention  is  being  given  to  methods  for 

increasing    the    monthly    mileage    ob- 

Reducing  tained  from  locomotives.      In  addition 

Idle    Time  to  lengthening  runs,  it  is  probable  that 

of  Locomotives     "lany  roads  would  find  the  practice  of 

turning    locomotives     without    putting 

them  into  the  house  to  be  helpful  in  attaining  this  object, 

particularly  where  outside  inspection  pits  are  available  and 

where  the  roundhouse  is  congested. 

It  is  not  unusual  to  find  terminals  working  at  the  maxi- 
mum capacity  when  the  time  each  locomotive  can  spend  in 
the  house  is  too  short  to  pennit  thorough  repairs  to  be  made. 
The  engines  are  placed  on  the  roundhouse  pit,  inspected, 
cleaned  and  cooled  down  in  preparation  for  repairs.  Due  to 
the  necessity  for  keeping  down  the  time  spent  in  the  house, 
the  only  work  done  is  that  which  is  absolutely  necessary. 
Minor  defects  are  passed  by  and  the  locomotives  are  allowed 
to  run,  wasting  fuel  and  water,  using  too  much  time  on  the 
road  and  wearing  out  rapidly. 

Back  shop  repairs  to  locomotives  are  always  costly  and 
roundhouse  work  should  be  done  with  the  object  of  keeping 
the  locomotive  out  of  the  shop  as  long  as  possible.  Loco- 
motives can  be  kept  in  efficient  condition  up  to  the  limit  of 
wear  if  repairs  are  not  slighted.  Most  roads  have  rules  for 
maintenance  which,  if  observed,  would  insure  efficient  motive 
powder,  but  too  often  in  a  mistaken  attempt  to  reduce  costs 
the  workmen  are  not  required  to  live  up  to  the  instructions. 

The  time  which  locomotives  spend  in  the  roundhouses 
is  not  only  unproductive,  it  is  a  source  of  expense.  Neverthe- 
less it  is  not  uncommon  to  find  that  on  a  large  proportion 
of  engines  more  money  is  spent  in  turning  them  than  in  re- 
pairing them  while  they  are  in  the  roundhouse.  Inspection 
pits  combined  with  work  pits  are  very  helpful  in  getting 
locomotives  requiring  only  minor  repairs  back  into  service 
quicklv  and  allowing  the  roundhouse  forces  to  keep  engines 
in  need  of  heavier  repairs  on  the  pits  long  enough  to  do  the 
work  in  a  thorough  manner.  In  view  of  the  advantage  to  be 
gained  by  this  practice,  it  is  hard  to  understand  why  rail- 
roads do  not  adopt  it  more  extensively. 
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What  Our  Readers  Think 


Elxcessive  Weight  of  Reciprocating  Parts 

New  York. 

To  THE  Editdr  : 

In  G.  M.  Basford's  excellent  paper  entitled  "As  to  the 
Locomotive — What  Next?"  presented  before  the  Pacific  Rail- 
way Club,  March  8,  1923,*  he  says:  "What  do  you  think 
of  reciprocating  parts  of  a  big  freight  engine  that  weigh 
2,600  lb.?  I  call  it  brutality,  not  engineering."  Mr.  Bas- 
ford,  as  usual,  is  right,  and  furthermore  there  is  absolutely 
no  excuse  for  the  existence  of  such  brutal  practice. 

As  an  example  of  what  can  be  accomplished  by  skillful 
designing,  even  without  resorting  to  the  use  of  alloy  steel,  we 
may  refer  to  the  Pennsylvania  Railroad  class  E6s,  4-4-2  type 
locomotive  (built  in  1914  and  since  slightly  modified), 
weighing  243,600  lb.  in  working  order,  and  developing  31,- 
275  lb.  tractive  force,  in  which,  although  the  maximum  piston 
load  is  89,000  lb.,  the  weight  of  the  reciprocating  parts  is 
but  1/240  of  the  total  weight  of  the  engine:  60.3  per  cent 
of  the  reciprocating  weight  is  balanced:  the  unbalanced 
reciprocating  weight  is  but  1/604.5  of  the  total  weight  of  the 
locomotive,  instead  of  1/400  of  this  weight  as  recomnjended 
by  the  American  Railway  Master  Mechanics'  Association  in 
1896;  and  at  70  m.p.h.  the  "dynamic  augment"  for  any 
wheel  is  but  28.7  per  cent  of  the  static  rail  load. 

Can  any  other  heavy  Atlantic  type  locomotive  in  this  coun- 
try measure  up  to  these  ratios  ?  If  not,  is  it  because  the 
Pennsylvania  appreciates  more  fully  than  any  other  Ameri- 
can railroad  the  vital  importance  of  light  reciprocating  parts 
and  correct  counter-balancing?  How  much  longer  are  a 
large  number  of  our  railroads  willing  to  continue  to  plead 
guilty  to  the  indictment  of  substituting  brutality  for  en- 
gineering in  the  design  of  the  reciprocating  parts  of  their 
locomotives?  Edward  L.   Coster. 


Co-operation,   Not  Criticism  Needed  in 
Development  Work 

Chicago. 

To  THE  Editor  : 

As  one  having  experience  on  both  sides,  I  wish  to  com- 
ment on  Entropy's  essay  on  co-ordination  in  your  May  issue, 
and  quote  one  paragraph  that  seems  very  unfair. 

"Again,  not  a  few  railroad  officers  seem  to  l>e  incapable 
of  placing  proper  values  on  any  new  device  brought  before 
them  and  are  not  always  willing  to  accept  the  advice  of  those 
most  capable  of  giving  a  disinterested  opinion.  Hence  we 
find  they  are  very  much  impressed  b}-  so-called  tests  and 
comparisons  always,  of  course,  in  favor  of  the  device.  Such 
tests  are  generally  found  to  have  been  carried  out  under 
quite  different  conditions  and  so  are  valueless  from  an  en- 
gineering point  of  view  althoush  no  doubt  useful  as  'selling 
talk.'  "  ' 

I  would  like  to  ask  how  many  of  the  devices  on  railroad 
equipment  are  of  railroad  origin?  True,  practically  all  of 
them  may  be  credited  to  railroad  development  as  the  test 
of  service  is  the  only  real  one  in  most  cases;  but,  to  bring 
them  to  trial  and  use,  as  a  rule  the  manufacturer  must  ex- 
pend time  and  means  for  several  years  before  his  device, 
possibly  only  usable  on  railroads,  receives  recognition  and 
financial  return. 

All  this  is  a  hazard  of  business,  of  course,  but  why  should 
the   tests   and   "selling   talk"    of   men    just    as   earnest    and 
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deserving  in  prosecuting  a  life  work  as  any  railroad  man 
be  so  severely  discredited? 

It  is  well  known  that  from  a  business  point  of  view  many 
railroad  practices  are  difficult  to  understand.  They  often 
buy  and  repair  at  peak  prices  of  labor  and  materials  and 
Entropy  is  not  far  wrong  in  describing  some  practices  in 
ecjuipment  purcluising. 

It  is  a  fact,  however,  that  the  devices  so  originated  and 
developed  have  built  up  railroad  equipment  in  capacity, 
economy  and  efficiency  through  the  co-operation  of  inventors, 
manufacturers  and  builders,  with  the  railroads,  and  it  is 
not  difficult  to  imagine  the  status  were  such  co-operation 
l^'cking.  c.  A.  Seley. 


Expanding    Ejchaust    Nozzle    for 

Locomotives  \ 

rr.  T^  Dallas,  Tex. 

1  o  THE  Editor  : 

In  studying  the  problem  of  induced  draft  for  Imomotives, 
the  merits  of  the  exhaust  nozzle  shown  in  the  illustration 
should  receive  consideration.  As  will  be  seen  from  Fig.  1,  the 
nozzle  follows  modern  turbine  practice  and  is  so  constructed 
that  the  steam  expands  in  the  nozzle  and  the  pressure  is 
converted  to  velocity.  The  velocity  through  this  type  of 
nozzle  is  double  that  due  to  pressure  alone  when  e.xhausting 
from  a  straight  nozzle.  Since  the  vacuum  obtained  in  the 
front  end  is  dependent  on  the  velocity  of  the  exhaust  jet, 
it  should  be  possible  to  obtain  the  desired  draft  with  a  con- 
siderable reduction  of  back  pressure  on  the  pistons.  If  the 
exhaust  passages  are  joined  at  an  acute  angle  as  shown  in 
Fig.  2,  the  exhaust  from  one  cylinder  will  have  an  ejector 
action  on  the  exhaust  passage  leading  to  the  opposite 
cylinder,  tending  to  still  further  reduce  the  back  pressure 
in  this  cylinder. 

If  tlie  liack  pressure  was  only  reduced  5  lb.  per  sq.  in.. 


FIO.I  FIG.? 

Proposed     Expanding     Exhaust     Nozzle     for     Locomotives" 

this  would  mean  a  considerable  gain  in  p>ower.  As  an  ex- 
ample, a  locomotive  with  27-in.  cylinders  at  1,000  ft.  per 
min.  piston  speed  would  show  a  gain  of  173.4  horsepower. 
The  exhausts  are  much  softer  with  this  type  of  nozzle  and 
there  is  little  danger  of  tearing  holes  in  the  fire  when  start- 
ing heavy  trains;  cinder  losses  would  also  be  greatly  re- 
duced. 

This  type  of  nozzle  and  the  exhaust  ejector  principle  have- 
been  applied  to  some  recent  unaflow  locomotives  in  Ger- 
many and  the  results  have  been  entirely  satisfactory.  It  is- 
claimed  that  a  vacuum  of  7  in.  was  obtained  in  the  exhaust 
passages  at  certain  parts  of  the  stroke  and  a  steam  economy 
of  12  per  cent  was  obtained  at  45  per  cent  cut-off,  decreasing 
the  zero  at   14  per  cent  cut-off.     I   believe  that  better  re- 
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suits  can  be  obtained  with  a  counter-flow  locomotive  owing 
to  the  exhausts  overlapping  to  a  greater  extent  than  is  pos- 
sible in  the  German  engines. 

Of  course,  to  obtain  the  best  results  the  exhaust  passages 
and  nozzle  must  be  designed  to  give  as  unrestricted  flow  as 
possible  to  the  exhaust  steam.  However,  I  believe  that  a 
properly  designed  nozzle  of  this  type  applied  to  existing  lo- 
comotives will  show  considerable  improvement  over  the  pres- 
ent type.  P.  D.   Anderson. 


N. 
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Books 


Jics  AND  Fixtures.  By  Albert  A.  Dowd  and  Frank  IV.  Curtis. 
293  tages.  6  in.  by  9  in.,  illustrated,  bound  in  cloth.  Published 
by  the  McGrar.v-HiH  Book  Company,  Inc.,  Nexv  York. 
There  are  very  few  railroad  shopmen  who  do  not  have 
occasion  from  time  to  time  to  design  jigs  and  fixtures.  For 
all  who  are  called  upon  to  do  such  work,  this-  book,  which 
is  written  by  men  who  have  had  long  experience  in  practical 
tool  engineering,  should  prove  helpful.  It  furnishes  informa- 
tion regarding"  the  principles  of  design  of  tooling  arrange- 
ments which  has  heretofore  not  been  available  in  books.  In 
manufacturing  plants  as  well  as  in  railroad  shops  tools  are 
worked  out  more  or  less  by  using  ideas  in  vogue  in  the  plant 
where  the  work  is  being  done  and  lack  of  familiarity  with  the 
principles  which  should  govern  the  design  or  the  various 
methods  which  can  be  used  to  accomplish  a  given  object 
lead  to  improper  design. 

The  book  opens  with  a  discussion  of  considerations  in 
the  design  of  parts  to  permit  easy  tooling.  The  features  to 
be  considered  in  the  design  of  jigs  and  fixtures  are  taken  up 
in  detail  and  many  helpful  suggestions  are  given.  The  sub- 
jects discussed  in  this  volume  include  jigs  and  fixtures  for 
drilling  and  milling  machines,  vise  jaws  and  vise  fixtures, 
and  br'eaches  and  broaching  fixtures.  Various  types  of  jigs 
in  each  subdivision  are  taken  up  in  order,  the  discussion  of 
the  design,  details  of  attachments,  such  as  clamps,  indexing 
fixtures,''etc..  and  the  classes  of  work  for  which  they  are 
best  adapted.  A  large  number  of  illustrations  are  used 
throughout  the  book  which  are  helpful  in  obtaining  a  clear 
understanding  of  the  principles  set  forth  in  the  text. 


of  more  jigs  and  fixtures  for  facilitating  machine  operations 
and  many  of  the  jigs  and  fixtures  now  in  use  need  to  be 
redesigned  in  accordance  with  correct  principles.  This 
book  "should  prove  an  important  aid  in  giving  a  correct 
understanding  of  these  principles. 


FixTCRES   FOR  TURNING,   BoRiNG  AND   GRINDING.     By   Albert  A. 
Dni.d  and  Frank   W.  Curtis,  340  f'S".  6  '"■  ''-V  ^  i-..,  illus- 
trated, bound  in  cloth.     Published  by  the  McGrav-Hill  Book 
Company.  Inc.,  AVw   York. 
This  is  a  companion  volume  to  "Jigs  and  Fixtures"  by  the 
same  authors,  being  a  discussion  of  important  factors  affect- 
ing the  design  of  tools  and  fixtures  for  turning,  boring  and 
srtnding  ope"rations.     A  careful  study  of  the  book  can  hardly 
fail  to  accomplish  the  purpose  of  the  authors  in  affording  a 
thorough  understanding  of  fundamental  points  in  jig  design 
so  that  the  reader  can  establish  a  substantial  foundation  on 
which   to  develop  his   own  ideas.     The   subject   is   treated 
in  a  clear-cut,  concise  method,  greatly  clarified  by  numerous 
well-chosen  illustrations. 

The  opening  chapter  is  devoted  to  a  discussion  of  engine 
lathe  tooling,  "other  chapters  of  particular  interest  to  rail- 
road shop  men  relating  to  turning  tools  and  attachments 
for  turret  lathes;  also  boring,  facing  and  recessing  tools. 
Special  fixtures  for  holding  irregular  work  in  vertical  lathes 
and  boring  mills  are  described  at  some  length,  and  methods 
of  lavins"out  and  developing  tools  for  machining  tapered 
and  curved  surfaces  are  described.  The  last  chapter  con- 
,  tains  much  valuable  information  regarding  fixtures  for 
grinding. 

■  This  book  is  written  by  two  authorities  on  the  subject  m 
question  and  should  prove  of  much  practical  assistance  to 
railro:;d    shop   men.      Railroad    .-hops    are    greatly    in    need 


R.MLROAD   Electrification   and  the  Electric   Locomotive.    By 
Arthur  J.  Manson,  Manager   Transportation  Division — New 
York,    H^estinghouse    Electric    &    Manufacturing    Company. 
332  pages,  6  in.   by  9  in.     149  illustrations,   19  tables,  bound 
in  cloth.    Published  by  Simmons-Boardnuin  Publishing  Com- 
pany, .Vcu'   York. 
The    early    electrification    projects    might    be    considered    as 
somewhat  specialized  in  character  but  the  success  of  the  first 
experiments  led  to  further  extensions  and  the  present  trend 
of    the    development    of    economic    as    well    as    the    purely 
mechanical   features  of  railway   operation   indicates   a   con- 
stant   tendency   toward   an    increasing   use   of   electricity   as 
motive  power.     These   facts  make   the   specific   information 
contained  in  this  book,  especially  valuable  to  officials  and 
employees  of  railway  mechanical  and  electrical  departments. 
In   a   brief   way,   the   author  touches   first   upon   some   of 
the  outstanding  and  most  important  advantages  which  may 
be   expected    to    result    from   the   electrification    of    existing 
steam   railway   facilities,   either  of   an   entire   system   or  of 
certain  sections  of  the  line.     Four  chapters  are  devoted  to 
explaining    the    underlying    theory    of    common    electrical 
phenomena,  particularly  those  which  relate  to  the  applica- 
tion of  electricity  to  railway  operation.     Five  chapters  are 
then  given  over  to  the  explanation  of  the  generally  accepted 
types  of  motors  used  to  supply  power  for  electric  locomotives. 
The  principles  of  train  operation  are  discussed  and  a  com- 
parison of  the  inherent  advantages  of  electric  and  of  steam 
locomotives  is  made. 

The  book  contains  an  explanation  of  the  various  means 
used  for  accelerating  and  decelerating  electrically  operated 
trains.  There  are  also  included  descriptions  of  the  air 
brake  equipment  as  applied  to  electrical  locomotives  and  of 
the  methods  used  for  regenerative  control.  The  principal 
features  of  electric  locomotive  design  and  the  design  of  the 
transformer  equipment  are  also  discussed  at  considerable 
length.  The  last  three  chapters  are  devoted  to  the  solution 
of  an  actual  electrification  problem  dealing  with  the  factors 
influencing  the  choice  of  an  electric  locomotive  for  an  in- 
stallation of  a  given  character.  Curves  have  been  extensively 
utilized  for  illustrating  the  operating  features  and  character- 
istics of  motors,  locomotives,  and  train  service. 

The  book  also  includes  an  appendix  which  reviews  briefly 
the  history  and  salient  features  of  various  American  electrifi- 
cation projects.  Included  in  this  section  are  eleven  tables 
which  show  at  a  glance  important  characteristics  and  details 
of  construction  as  applied  to  electrical  operation  of  railways 
in  every  country  where  steam  railways  have  been  electrified, 
or  where  the  initial  installation  was  electrically  operated. 
The  book  does  not  discuss  intricate  technical  details,  but 
rather  furnishes  an  outline  which  may  serve  as  a  basis  for 
further  study  of  these  details.  The  information  is  of  such 
nature  and  is  presented  in  such  a  way  as  to  be  very  valuable 
to  those  employees  who  are  directly  engaged  in  the  main- 
tenance of  equipment  on  railroads  which  are  already  electri- 
fied or  the  employees  of  railroads  which  may  be  electrified 
in  the  near  future. 


A  New  Model  of  "couchette"  sleeping  cars  for  use  on  trains 
de  luxe  will  shortly  be  introduced  on  the  great  international 
routes  in  Europe.  Each  carriage  weighs  53  tons,  and  is  entirely 
constructed  of  metal.  The  compartments  contain  only  one  berth 
each  and  are  fitted  with  e\ery  modern  convenience.  A  new  type 
of  second  and  third-class  sleeping  car  for  use  -on  the  French 
state  railways  has  also  been  designed  and  will  be  run  on  the 
Paris-La  Rochelle  line. 


The   Cheyenne  Erecting  and  Machine   Slwf,   Looking   from  the   Southeast 


A  Modern  Medium  -  Size  Shop  at  Cheyenne 

Union  Pacific  Makes    1  5   Classified  Locomotive   Repairs  a   Month   in 
New  Plant  Employing  570  Men 


DURING  a  period  of  about  three  years  prior  to  1920,  the 
Union  Pacific  carried  out  an  unusually  comprehensive 
program  of  engine  terminal  and  shop  improvements.  A 
new  40-stall  roundhouse  was  built  at  Council  Bluffs,  la.,  a 
new  35-stall  house  at  Kansas  City.  Kan.,  and  a  new  14-stall 
house  at  Ellis,  Kan.  Fifteen  additional  stalls  were  built  at 
Grand  Island,  Neh. ;  28  at  Green  River,  Wyo.,  and  20  at 
Junction  City,  Kan.  Coaling  stations,  varying  in  storage 
capacity  from  400  to  650  tons,  were  also  included  in  the  new 
termnal  facilities  at  Council  Bluffs,  la.;  Grand  Island,  Neb.; 
Kansas  City,  Kan.,  and  Junction  City,  Kan.  At  Sidney, 
Neb.,  a  new  coaling  station  was  the  only  extensive  improve- 
ment made.  With  the  coaling  station  at  , Council  Bluffs  is 
crn:')ined  the  cinder  disposal  plant,  so  that  the  same 
conveying  system  which  handles  the  coal  also  elevates  the 
ashes' from  the  three  ash  pit  tracks  to  a  storage  bin  over  the 
coal  receiving  track. 

In  addition  to  the  facilities  for  turning  and  storing  loco- 
motives, the  program  included  new  machine  and  erecting 
shops  at  Council  Bluffs,  la.,  Green  River,  Wyo.,  Junction 
City,  Kan.;  Ellis.,  Kan.,  and  Evanston,  Wyo.  The  shop  build- 
ings at  Council  Bluffs,  Ellis  and  Green  River  are  each  70  ft. 
wide  by  200  ft.  long,  with  a  machine  bay  39  ft.  wide  and  an 
erecting  bav  with  one  longitudinal  track,  AO  ft.  wide,  which  is 
served  with  a  20-ton  crane.  The  shops  at  Junction  City, 
Kan.,  and  Evanson,  Wyo.,  are  108  ft.  by  209  ft.,  and  100  ft. 
by  ISO  ft.,  respectively. 

These  shops  have  materially  increased  the  independence 
of  the  terminals  at  which  they  have  been  built  with  respect  to 
caring  for  heavy  running  repairs.  To  provide  additional  ca- 
pacity for  classified  repairs,  the  program  included  two  proj- 
ects. '  The  principal  back  shop  at  Omaha  was  increased  from 
two  buildings  of  similar  cross  section,  with  a  combined  length 
of  711  ft.,  to  a  single  unit  1,011  ft.  long,  containing  a  three- 
pit  erection  shop  of  the  longitudinal  type,  each  pit  having 
a  length  of  about  700  ft.     At  Cheyenne,  Wyo.,  was  built  a 


complete  new  erecting  and  machine  shop.  This  shop  is  the 
transverse  type,  with  16  pits. 

The  Cheyenne  shops  are  located  at  about  the  center  of  the 
road  and,  with  a  monthly  output  of  15  classified  repairs, 
are  designed  to  take  care  of  the  general  repairs  on  about  240 
locomotives  of  all  classes  o(>erating  on  the  west  end  of  the 
main  line.  In  addition  to  the  back  shop  work,  the  machine 
shop  also  serves  the  Cheyenne  roundhouse  for  all  running 
repairs  and  takes  care  of  the  store  order  work  for  the  two 
western  divisions  of  the  main  line.  Except  for  heavy  fire- 
box work  and  thfe  finishing  of  locomotive  cylinders,  it  is 
practically  independent  of  the  main  shops  at  Omaha.  A 
force  of  about  570  men  is  employed  in  the  back  shops. 

The  new  shop  building  at  Cheyenne  is  of  steel  frame,  brick 
curtain-wall  construction.  It  is  410  ft.  long  by  195  ft.  wide 
and  is  divided  into  three  bays.  The  pits  are  23  ft.  between 
centers  and  the  erecting  bay  is  82  ft.  wide.  Adjoining  this  on 
the  east  is  the  heavy  machine  bay  70  ft.  wide,  with  a  light 
machine  bay  40  ft.  7  in.  wide  along  the  east  side  of  the  build- 
ing. In  a 'brick  lean-to,  31  ft.  wide  by  207  ft.  long,  built 
ag"ainst  the  east  wall  of  the  main  shop  building,  is  located 
the  office  of  the  shop  superintendent  and  general  foreman, 
the  toilet  room,  the  fans  for  the  hot  air  heating  system  and  the 
locker  and  lavatorv  room. 

The  clear  height  under  the  roof  trusses  of  the  two  west 
bays  are  determined  by  the  requirements  of  crane  headway. 
In  the  light  machine  bav  the  clear  height  is  20  ft.  The  heavy 
machine  bay  is  served  bv  two  20-ton  \\"hiting  cranes,  operat- 
ing on  tracks  20  ft.  6  in.  above  tlie  floor  and  the  height  under 
the  roof  trusses  is  36  ft.  8  in.  The  erecting  bay  is  also  served 
bv  two  20-ton  cranes,  operating  on  tracks  at  the  same  height 
as  those  in  the  heavv  machine  bay,  and  in  addition,  is 
equipped  with  one  Whiting  250-ton  crane,  the  tracks  for 
w'hich  are  44  ft.  6  in.  above  the  flo<jr.  In  this  bay  the  roof 
trusses  clear  a  height  of  56  ft.  8  in.  The  roof  over  the  erect- 
in^  bav   is  of  the  monitor  type  with  movable  sash   m  the 
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sides.  Over  the  two  machine  bays  the  roofs  are  of  the  lon- 
gitudinal saw-tooth  type,  providing  three  rows  of  windows 
over  the  heavy  bay  and  two  over  the  light  bay,  all  facing  the 
«ast. 

The  building  is  heated  by  the  hot  air  system,  using  two 
S5-in.  Bayley  fans,  each  with  a  heating  plant  of  five  Chinook 
steam  heater  units.  The  hot  air  is  distributed  through  con- 
duits under  the  shop  floor  and  delivered  into  the  shop  space 
through  sheet  metal  outlets  rising  six  feet  above  the  floor 
level. 

The  fact  has  alreadv  been  mentioned  that  the  new  building 
houses  only  the  machine  and  erecting  shops.  One  of  the 
drawings  shows  the  relation  of  the  new  to  the  old  buildings 
still  used  to  house  other  departments  of  the  locomotive  shops. 
Extending  along  the  east  side  of  the  new  building  from  near 
its  north  end  is  the  old  machine  and  erecting  shop  building, 
which  is  now  connected  with  the  new  building  by  an  annex 
at  the  north  end.  The  tank  shop  utilizes  the  pits  at  the  north 
■fend  of  the  old  building  and  the  tin  shop  occupies  the  east 
half  of  the  middle  section  of  this  building.  The  remainder 
is  occupied  by  the  boiler  shop  with  the  flue  welding  equip- 
ilnent  laid  out  along  the  west  side  of  the  building  at  the  south 
end.  The  annex  between  the  two  buildings  is  occupied  by 
the  air  brake  department. 

In  a  wing  extending  out  from  the  east  side  of  the  old  shop 
are  located  the  engine  room,  containing  the  transformers  and 
switch  boards  controlling  the  distribution  of  electric  power, 
which  is  purchased,  the  welding  generator  sets,  and  air  com- 
pressors. Adjoining  the  engine  room  are  a  toilet  and  a  tool 
room.  In  the  east  end  of  the  building  is  the  electrical  shop. 
The  blacksmith  shop  still  occupies  its  old  quarters  in  the 
vcastemmost  building  of  the  locomotive  group. 

The  power  plant  contains  eight  256-hp.  and  two  236  hp. 


joining  the  old  shop  building.  It  consists  of  two  sets,  each 
made  up  of  a  Westinghouse  type  CS  94-hp.  induction  motor, 
directly  connected  to  a  type  KS  60-kw.,  60-volt,  1,000  amp., 
d.  c.  generator.  The  two  sets  are  used  to  relieve  each  other. 
The  welding  circuits  for  the  machine  shop  terminate  in  four 
control  boards  located  at  columns  between  the  erecting  and 
hea\7  machine  bay,  each  serving  an  additional  outlet,  thus 
giving  eight  points  from  which  welding  leads  may  be  run. 
An  additional  control  board  is  located  in  a  room  complete 
enclosed  at  the  end  of  the  shop  in  which  all  electric  welding 
on  portable  work  is  performed  in  order  to  avoid  the  necessity 
of  setting  up  temporary  protection  at  each  job. 

The  shop  is  also  piped  with  acetylene  and  oxygen,  the 
acets'lene  gas  being  supplied  from  a  generator  station  in  an 
outside  building.  Water,  steam  and  gas  connections  are  pro- 
vided at  alternate  columns  on  both  sides  of  the  erecting  bay 
with  the  locations  on  the  two  sides  staggered.  Air  connec- 
tions and  two  outlets  for  light  cords  are  provided  at  each 
column  on  both  sides  of  the  bay  and  power  outlets  are  located 
at  alternate  columns  on  the  inside  only. 

The   Erecting    Shop 

The  erecting  shop  includes  lo  transverse  pits,  which  are 
ojjerated  without  a  transfer  table.  The  pits  are  numl>ered 
consecutively  from  the  north  towards  the  south.  The  first 
four  pits  are  fitted  with  doors  and  are  connected  directly  to 
the  turntable  of  the  roundhouse,  which  adjoins  the  new  shop 
building  on  the  west.  Only  two  of  these  tracks  are  regularly 
used,  however.  The  second  and  third  pits  are  kept  open  for 
stripping  and  finishing  Operations,  and  are  not  regularly  oc- 
cupied by  locomotives  undergoing  repairs.  A  locomotive 
entering  the  shop  on  one  of  these  tracks  is  stripped  and  then 
moved  to  its  assigned  pit  with  the  250-ton  crane.    The  tracks 


Arrangement    of    Locomotive    Shops    and    Roundhouse    at    Cheyenne 


Sterling  boilers  with  La  Clede  chain  grate  stokers.  The 
power  plant  is  provided  with  Link  Belt  coal  and  ash  handling 
equipment. 

The  new  shop  is  provided  with  both  alternating  and  direct 
current  circuits.  The  alternating  current  power  circuits  are 
three-phase,  60  cycles  at  440  volts.  The  direct  current  cir- 
cuits, supplying  the  cranes  and  some  of  the  heavy  tools,  are 
230  volts.  The  shop  lighting  is  taken  from  220  volt,  three- 
wire,  alternating  current  circuits,  using  115  volt  lamps  in  the 
new  shop  and  230  volt  lamps  in  the  old  shop. 

The  welding  equipment  is  located  in  the  engine  room  ad- 


from  these  pits  extend  across  the  heavy  machine  bay.  The 
driving  box  work  is  done  at  this  end  of  the  shop  and  on  these 
tracks  the  finished  wheels  are  assembled  and  the  boxes 
fitted.  A  track  from  the  fourth  pit  extends  completely  across 
the  new  shop  and  through  the  annex  into  the  north  end  of  the 
old  locomotive  shop.  One  of  the  principal  uses  for  this  track 
is  the  transportation  of  flues  to  and  from  the  boiler  shop. 
Neither  this  nor  the  two  through  tracks  near  the  south  end 
of  the  shop  are  regularly  used  for  locomotive  movements. 
The  erecting  shop  force  is  organized  into  four  specialized 
gangs,  each  in  charge  of  a  foreman.     The  stripping  gang 
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removes  all  nxls  and  motion  work,  the  superheater  units,  air 
pumps,  steam  pipes,  air  drums  and  tlie  cylinders  and  frames, 
where  necessar}-.  The  gang  is  composed  of  about  20  men  and 
the  only  mechanics  included  are  an  electric  welder  and  a  cut- 
ter. This  gang  cleans  and  distributes  all  parts  to  the  jjoints 
where  repairs  are  to  be  made.  The  foreman  then  rejxirts  the 
new  material  needed  to  the  general  foreman,  who,  after  re- 
ceiving a  similar  report  from  the  boiler  foreman,  furnishes 
the  information  to  the  store  department.  The  frame  gang 
does  all  work  pertaining  to  the  frames  and  their  attachments. 


The  general  arrangement  of  tiie  machine  tools  is  shown 
on  one  of  the  drawings.  The  light  machines  are  divided  into 
two  grou])s  by  the  tool  room,  which  is  located  in  the  light 
machine  bay  near  the  center  of  the  shop.  South  of  the  tool 
room  is  a  group  of  small  engine  and  turret  lathes,  including 
two  Jones  &  Lamson  semi-automatic  flat  turret  lathes.  North 
of  the  tool  room  are  two  Brown  &  Sharf)e  universal  millers, 
a  16  in.  by  6  ft.  engine  lathe  and  a  No.  l.i  Brown  &  Sharpe 
grinder,  all  employed  in  the  inanufacture  of  tools.  The  re- 
mainder of  the  tools  in  this  group  are  made  up  of  shapers  and 


General   View   of  the    Heavy   Machine   Bay 


and  applies  the  cylinders  and  guide  yokes.  This  gang  lays 
out  and  applies  the  shoes  and  wedges,  takes  care  of  the  spring 
rigging,  wheels  the  engine,  leaving  it  in  tram  with  the  binders 
up,  and  puts  up  the  brake  rigging.  The  intermediate  gang 
applies  the  steam  pipes,  superheater  units,  air  pumps,  main 
reservoirs  and  the  front  end  and  stack.  It  takes  care  of  the 
dome  W'Ork,  including  the  throttle  rigging.  It  also  rebuilds 
and  applies  the  engine  trucks  and  trailers  and  looks  after  all 
boiler  studs.  The  finishing  gang  bores  out  or  applies  valve 
chamber  and  cylinder  bushings,  grinds  in  cylinder  heads, 
lines  up  the  guides,  applies  the  pistons  and  crossheads  and 
sets  the  valves.  It  erects  all  motion  work  and  applies  the 
reversing  gear  and  all  cab  fittings.  The  rod  and  link  gang 
puts  up  its  own  side  rods,  but  aside  from  this  it  does  no  erect- 
ing shop  work.  Requiring  this  gang  to  put  up  the  rods  has 
been  found  to  lead  to  a  keener  sense  of  responsibility  for  cor- 
rections of  tram  than  exists  where  this  work  is  left  to  one  of 
the  regular  floor  gangs. 

Machine  Shop 

The  machine  shop  organization  is  roughly  divided  into  a 
light  and  heavy  machine  department  with  a  foreman  in  charge 
of  each.  The  light  machine  department  includes  the  tool 
room.  In  addition  to  these  two  general  gangs,  the  rod  and 
link  gang  occupies  the  south  end  of  both  machine  bays  and 
the  driving  wheel  work  at  the  south  end  of  the  erecting  bay, 
and  the  driving  box  repairs  at  the  north  end  of  the  heavy 
machine  bay  are  also  separately  supervised. 


drill  presses  and  an  old  horizontal  milling  machine.  The 
latter  machine  has  been  fitted  with  a  special  JDoring  bar  and 
is  utilized  in  boring  out  the  babbit  lined  bearings  in  engine 
truck  and  trailer  brasses.  The  group  of  tools  at  the  nortli 
end  of  the  light  machine  bay  is  used  principally  by  the  shop 
repair  gang. 

The  smaller  planers  are  grouped  in  a  batter}-  at  the  south 
end  of  the  heavy  machine  shop.  Adjoining  the  planers  is  a 
group  of  tools  largely  employed  on  pistons  and  crank  pins. 
In  addition  to  four  engine  lathes,  this  group  includes  a  Gis- 
holt  24-in.  turret  lathe  w-hich  is  employed  in  roughing  out 
and  threading  crank  pins  on  store  orders.  A  Niles  hor- 
izontal double-head  key  seat  drill  is  used  for  milling  cross- 
head  and  piston  rod  key  ways.  Piston  rods  are  finished  by 
grinding  on  a  Norton  18-in.  by  96-in.  plain  grinding  ma- 
chine. 

North  of  this  group  are  located  the  heavy  planers,  a  heav\' 
slotter  for  driving  box  work,  the  guide  grinder  and  a  60-in. 
horizontal  boring  mill.  The  largest  of  the  planers  is  a  new 
Niles  60-in.  by  60-in.  by  24-in.  machine.  The  slotter,  which 
was  also  installed  new  in  the  new  shop,  is  a  30-in.  Niles 
tool.  The  character  of  the  work  handled  on  this  machine  is 
shown  on  one  of  the  illustrations. 

The  horizontal  boring  mill  is  used  principally  in  milling  to 
size  the  port  openings  in  valve  cages.  The  method  of  per- 
forming this  operation  is  shown  in  one  of  the  photographs.  A 
rose  end  cutter,  the  diameter  of  which  is  equal  to  the  finished 
size  of  the  port  openings,  is  inserted  in  the  end  of  the  iioring 
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bar  and  the  bushing  is  set  up  on  the  table  of  the  machine. 
The  cutter,  adjusted  to  the  proper  height,  is  then  fed  succes- 
sively into  the  ends  of  port  opening  sections  and  the  cuts 
finished  by  rotating  the  table.  By  this  method  a  port  can  be 
finished  complete  in   from   1.?   to  20  minutes,   the  time  de- 


lathe,  a  6-ft.  semi-universal  radial  drill  and  a  Niles  44-in., 
double  head  boring  mill. 

The  majority  of  the  tools  in  the  rod  and  link  department 
are  new.  These  include  two  26-in.  Stockbridge  crank  shap- 
ers;   one   17-in.   and  one  25-in.   LeBlond   engine   lathe,   the 
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Layout   of  the   Cheyenne   Machine   and   Erecting   Shops — North    End 


pending  more  on  the  capacity  of  the  cutter  than  on  the  opera-  smaller  of  which  is  portable;  one  30-in.  Morris  radial  drill; 

tion  of  the  machine  itself.  one  Niles  6-ft.  full  universal  radial  drill;  an  IS-in.  slotter; 

On  the  east  side  of  the  heavy  machine  shop  are  located  a  Niles  44-in.  double-head  boring  mill  and  a  Niles,  No.  10 

the    boring   mills,    heavy    lathes    and    heavy    radial    drills,  vertical  milling  machine.     The  latter  machine,  shown  in  one 

Among  the  new  tools  in  this  group  is  a  Niles  53-in.  by  20-ft.  of  the  photographs,  is  used  in  finishing  the  contour  of  rod 
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ends,  slab  milling  rods  of  rectangular  sections  and  milling 
side  rod  jaws.  The  old  Niks  drill  press,  shown  in  another 
illustration,  has  been  fitted  with  sjiecial  lioring  cutters  for 
finishing  to  size  the  inside  of  rod  bushings  and  knuckle  pin 
fits  in  side  rod  jaws.     The  set-up  for  boring  out  a  l)ack  end 


With  the  exception  of  one  group  of  two  old  machines, 
neither  of  which  is  regularly  used,  evers'  machine  tool  in  the 
new  shop  is  direct  motor  driven.  Both  alternating  and  direct 
motors  are  used.  .\11  of  the  planers,  part  of  the  shapers,  the 
small  lathes,  grinders,  holt  machines,  lioring  mills  and  power 


- — ioro'- 


Layout  of  the   Cheyenne   Machine  and   Erecting   Shops— South    End 


main  rod  brass,  clamped  in  place  in  the  strap,  is  shown  in  the 
illustration.  In  addition  to  the  rod  and  motion  work  for  the 
back  shop,  this  department  handles  a  considerable  volume 
of  work  for  the  Cheyenne  roundhouse  as  well  as  on  store 
orders. 


presses  are  litted  with  constant  speed  A.  C.  motors.  Most 
of  the  heavy  machines,  including  the  large  engine  lathes  and 
some  of  the'shapers  are  driven  l)y  direct  current  motors.  Va- 
riable speed,  alternating  current  motors  are  used  on  the  new 
Xiles  90-in.   wheel  lathe  and  the  new  vertical  milling  ma- 
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chine.  The  wheel  lathe  is  fitted  with  push  button  control 
with  a  contactor  panel  for  regulating  the  speed.  The  vertical 
milling  machine  is  equipped  with  a  controller  and  resistance. 

Flue  Shop 

The  boiler  shop  occupies  the  southern  portion  of  the  west- 
ern half  of  the  old  locomotive  shop  building,  adjoining  the 
tank  shop  and  both  the  tank  and  boiler  shop  are  sers-ed  by 
a  crane  which  travels  throughout  the  length  of  the  building 
on  the  west  side.  Since  the  principal  shops  of  the  Union 
Pacific  at  Omaha  are  equipped  to  take  care  of  the  heavy  fire- 
box work  for  the  system,  no  provision  for  this  class  of  work 
has  been  made  in  the  Cheyenne  boiler  shop,  and  the  most 
interesting  feature  of  this  department  is  the  flue  shop. 

Referring  to  the  general  layout  of  the  locomotive  shops,  it 
will  be  seen  that  a  track  enters  the  east  side  of  the  old  shop 
building  toward  the  south  end,  and  that  the  flue  rattler  is 
located  adjacent  to  this  track  just  outside  the  building.  This 
track  adjoins  the  north  end  of  the  flue  shop,  which  extends 
south  to  the  end  of  the  building,  along  the  west  side. 

Tubes  removed  in  the  erecting  shop  are  loaded  in  cradles 
of  the  usual  form,  which  are  handled  by  crane  to  the  through 
track  from  pit  No.  4  of  the  erecting  shop.  Here  they  are 
placed  on  a  shop  lorrie  which  is  pushed  through  to  the  boiler 
shop  where  the  sling  is  again  moved  by  crane  to  the  flue  shop 
track,  to  be  moved  again  by  lorrie  to  the  rattler.  From  the 
rattler  the  tubes  are  again  loaded  in  a  cradle   and  moved 


Old    60-in.    Boring    and    Drilling    Machine   Used   for    Finishing    Rod 

Bearings  and   Knuckle   Pin   Fits.     Tools  Are  of  the   Milling 

Cutter  and    Reamer  Types 

back  under  the  crane  in  the  flue  shop  where  they  are  moved 
to  the  south  end  of  the  shop  by  the  crane.  They  then 
progress  northward  with  no  conflicting  movement,  until  they 
are  completed  ready  for  movement  by  crane  to  the  through 
track  near  the  north  end  of  the  building,  on  which  they  are 
returned  to  the  erecting  shop. 

At  the  south  end  of  the  shop  are  located  the  superheater 
flue  welding  facilities.     These  are  of  the  usual  type  employ- 


ing the  Draper  pneumatic  welder.  The  equipment  for  safe 
ending  the  smaller  tubes,  which  adjoins  the  flue  equipment, 
in  order  of  its  location,  consists  of  a  combined  tube  cutter, 
reamer  and  grinder,  a  Federal  electric  safe  end  welder  and 
an  O'Xeil  roller.  For  swaging  the  back  tube  sheet  ends,  a 
Ferguson  furnace  and  Draper  pneumatic  swaging  hammer  are 
provided.  At  the  north  end  of  the  group  is  located  the  hy- 
draulic tester. 

The  combined  cutter,  reamer  and  grinder  is  an  effective 
shcpnmade  device.  It  consists  essentially  of  three  spindles, 
two  of  which  are  driven  from  the  same  belt  and  the  other 
separately  driven   from  the  motor  shaft  to  provide  for  the 


Driving   Box  Crowns  Are  Finished  on  a   Niles  30-in.  Crank  Slotter 

relativel}'  lower  speed  required  by  the  reamer.  The  cutter 
is  of  the  ordinary  roller  t}'pe  fed  down  by  a  hand  screw. 
The  tube,  after  the  end  has  been  cut  off,  is  passed  through  a 
pneumatically  operated  clamp  in  front  of  the  reamer  spindle. 
By  pressing  a  foot  lever,  air  is  admitted  to  the  clamp  cylin- 
der and  tlie  pipe  fed  against  the  cutter,  which  finishes  the 
inside  of  the  tube  ready  for  the  application  of  the  safe  end. 
If  the  condition  of  the  tube  so  requires,  it  is  then  entered  in 
the  grinding  head,  the  loose  emer}-  blocks  in  which  are  closed 
against  the  tube  by  a  foot  lever  ojjerated  clutch.  The  tube 
and  safe  end  are  then  clamped  in  the  pneumatically  operated 
copper  electrode  jaws  of  the  electric  welder  and  forced  together 
by  a  hand  lever.  From  45  seconds  to  one  minute  is  required 
for  complete  fusion  and  the  weld  is  finished  in  the  roller. 

Along  tlie  side  of  the  shop  just  back  of  the  electric  welder 
is  an  old  turret  lathe  which  has  been  fitted  up  for  cutting 
safe  ends.  The  tube,  which  is  fed  through  the  spindle  of  the 
machine,  is  cut  off  by  a  tool  on  the  cross  slide,  the  contour  of 
which  provides  the  required  external  taper  on  the  end  of  the 
safe  end.     A  tool  on  the  turret  is  then  set  forward  into  the 
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end  of  the  tube  to  remove  the  wire  edge  produced  hv  the  cut- 
off tool. 

Not  including  the  operation  of  Uie  swaging  haninur,  the 
continuous  operation  of  the  plant,  including  the  preparation 
of  the  tubes  and  safe  ends,  the  safe  ending  and  the  testing 
requires  six  men. 

Crane  Signal   System 

Few  shops  ever  have  enough  crane  service.  \\  liatever 
facilities  may  l>e  provided,  there  are  usually  times  when  the 
demand  for  service  is  so  heavy  that  more  or  less  delay  occurs, 
even  though  at  other  times  the  cranes  may  be  idle.  This  con- 
dition has  been  encountered  in  the  Cheyenne  shop  even 
though  tliere  are  two  cranes  over  the  hea\')'  machine  bay  and 
three  over  the  erecting  bay. 

This  led  to  a  careful  study  of  the  service  required  at  vari- 
ous parts  of  the  shop  in  order  that  a  means  of  more  effective 
ly  utilizing  the  crane  time  might  be  worked  out.  As  a  result. 
what  might  be  termed  the  center  of  density  of  the  area  served 
by  each  crane  was  determined  and  this  point  established  a.- 
the  station  for  that  crane  when  not  on  call.  This  has  elim- 
inated a  considerable  amount  of  waste  crane  movement  and 
materially  speeded  up  the  answering  of  calls. 

To   further  svstematize  the  crane  service  and   avoid   the 


Niles  No.  10  Vertical  Miller  Finishes  the   New  Side  Rods  and  Stubs 

confusion  and  loss  of  time  of  shouted  calls  or  trips  from 
various  parts  of  the  shojjs  to  personally  advise  a  craneman 
that  a  job  is  waiting  for  him,  a  system  of  crane  signals  has 
been  installed.  These  signals  consist  of  red  lights,  one  for 
each  pit  in  the  erecting  shop  and  at  approximately  similar 
locations  in  the  heavy  machine  shop.  In  the  erecting  shop 
the  lights  are  located  on  the  outside  wall  at  the  height  of 
the  crane  operator's  cage  and  are  controlled  by  two  three- 
way  switches.  When  crane  ser\'ice  is  desired  at  a  certain 
location  in  the  shop,  the  light  for  that  pit  is  turned  on  at  the 
lower  switch,  which  is  accessible  from  the  floor.  When 
the  crane  operator  responds  to  the  call,  he  turns  out  the  light 
E't  :he  switch  accessible  from  his  cage.  This  relieves  the  me- 
chanic on  the  floor  of  further  responsibility  with  respect  to 
the  signal  after  the  crane  has  answered  the  call. 

In  the  machine  bay  the  signal  lights  have  been  placed  at 


the  top  of  the  iieavier  machines,  rather  than  at  the  higher  Ic^- 
cation  adoi)ted  in  the  erecting  bay.  This  arrangement  re- 
i|uires  that  the  man  who  calls  the  crane  must  not  fail  to  turn 
off  the  light  as  soon  as  he  has  been  served.  As  the  lights 
are  within  the  range  of  vision  of  a  man  on  the  floor,  how- 
ever, this  has  not  entailed  any  serious  difficulty.  In  botli 
cases  the  use  of  the  lights  has  enai>led  the  crane  oi^rator  to 
keep  clearly  in  mind  tlie  order  in  which  calls  are  made  and 
in  case  of  two  or  more  at  the  same  time  the  foreman  has  aa 


Horizontal    Boring     Mill     Does    a    Quick    Job    of    Finishing 
Bushing    Parts 

opportunity,   if  he  so  desires,  to  detennine   the  priority  of 
the  service. 

The  "Red  Cap"  System 

A  simple  and  practicable  .system  of  communication  between 
the  various  departments  of  the  shops  and  the  stores  depart- 
menl,  to  facilitate  prompt  delivery  of  material,  has  lieen 
developed  at  the  Cheyenne  shops.  This  embraces  not  only  the 
kccmotive  -=hop  Imt  also  the  roundhouse,  the  car  shops  and 
the  freight  car  repair  tracks.     Small  sheet  metal  pockets  have 


The    Flue    Cutter,    Electric    Welder    and    Roller    With    Safe    End 
Machine  at  the   Rear 

been  provided  at  34  stations,  in  which  the  foremen  can  de- 
posit their  orders  for  material.  These  pockets  are  all  painted 
red  and  numbered  serially  from  1  to  34,  inclusive.  A  num- 
ber of  messengers  assigned  to  this  service,  make  the  rounds  of 
these  stations  once  every  half-hour,  carrying  the  material 
slips  collected  from  the  pockets  to  the  store  house.  In 
making  out  a  material  order  the  foreman  notes  on  it  the  num- 
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ber  of  the  station  at  which  he  desires  to  have  the  material 
delivered.  The  orders  are  then  sorted  and  filled,  and  the  ma- 
terial called  for  and  each  is  delivered  by  the  store  depart- 
ment to  the  designated  station. 

There  are  six  stations  in  the  new  locomotive  shop,  three 
in  the  old  shop,  one  in  the  electrical  shop,  two  in  the  lilack- 
smith  shop  and  nine  in  the  roundhouse.  The  remainder  are 
located  at  various  points  in  the  car  shops  and  on  the  repair 
tracks.  This  service  is  locally  designated  as  the  "red-cap" 
system  because  the  plan  ultimately  contemplates  providing  the 
messengers  with  red  caps  in  order  that  the\-  may  be  readily 
accessible  to  the  foremen  as  the}-  make  their  rounds. 

Man-Hour  System  for   Determining   Shop   Efficiency 

A  simple  man-hour  svstem  has  been  developed  for  com- 
paring the  overall  efficiency  of  the  locomotive  shops,  one 
period  with  another.  Three  forms  are  recjuired  for  com- 
piling the  man-hours  expended  on  each  locomotive,  running 
repairs,  store  orders  or  tools,  and  recording  the  results  by  loco- 
motive classes.  Form  No.  1  is  filled  out  at  the  close  of  each 
day's  work  by  each  gang  foreman.  On  the  three  lines  op- 
posite the  number  of  each  engine  in  the  shop  at  the  time, 
he  notes  the  time  worked  by  each  mechanic,  helper  or 
apprentice,  as  the  case  may  be,  and  enters  the  sums  of  these 
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Gang    Foreman's    Daily    Man-Hour    Report 

amounts  in  the  column  headed  "Total  for  Day."  In  an 
adjoining  column  headed  "Previous  Day's  Grand  Total,"  is 
contained  the  total  man-hours  already  accumulated  on  the 
locomotive  up  to  the  current  day.  The  sum  of  these  two 
columns  is  entered  in  a  third  column  entitled  "Grand  Total 
to  Date,"  and  before  turning  in  the  form  the  foreman  enters 
this  figure  in  the  "Previous  Day's  Grand  Total"  column  on 
his  next  day's  form.  The  totals  for  locomotives  receiving 
classified  repairs  are  carried  forward  until  the  locomotive  is 
turppd  out  of  the  shop,  irrespective  of  monthly  periods.  The 
tc'als  expended  on  store  orders,  running  repairs,  tools  and 
miscellaneous  are  accumulated  by  monthly  periods  only. 


It  has  been  found  that  by  having  the  foreman  fill  out  these 
forms  instead  of  having  it  done  in  the  office,  the  foreman  is 
enabled  to  keep  a  better  check  on  just  what  each  one  of  his 
men  is  doing,  as  well  as  on  the  accuracy  with  which  they  are 
filling  out  their  time-cards.  It  also  affords  the  foreman  a 
constant  reminder  of  the  total  number  of  hours  worked  by 
his  men  on  each  engine.  This  is  of  assistance  in  keeping  his 
work  on  schedule  as  well  as  in  maintaining  a  satisfactory 
relationship  between  the  total  number  of  man-hours  that 
have  been  worked  and  the  actual  amount  of  work  that  has 
been  accomplished. 

The  second  form  is  compiled  in  the  ofiice  from  the  reports 
turned  in  by  the  foremen,  a  column  being  provided  for  each 
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gang  in  the  shop.  In  the  columns  headed  "Total  for  Day," 
"Previous  Day's  Grand  Total,"  and  "Grand  Total  to  Date," 

show  the  totals  for  the  entire  locomotive  department  for  the 
periods  designated. 

After  the  repairs  on  a  locomotive  are  completed,  the  final 
total,  taken  from  the  second  sheet  for  the  day  that  the  loco- 
motive is  turned  out  of  the  shop,  are  posted  to  a  large  sheet, 
one  of  which  is  provided  for  each  class  of  locomotives.  In 
addition  to  the  total  classified  man-hours  for  each  gang  and 
the  grand  total,  this  sheet  shows  the  dates  in  and  out  of  the 
shop,  the  number  of  working  days  during  the  period  and  a 
notation  of  any  unusual  repairs  which  may  have  lieen  in- 
cluded. It  gives  the  shop  superintendent  in  permanent  form 
a  detailed  comparison  of  shop  efficiency  for  various  [leriods 
by  comparing  locomotives  of  identical  construction  with  each 
other. 

For  overall  comparison  of  one  month  or  one  3'ear  with 
another,  the  total  man-hours  expended  on  classified  repairs 
may  be  compiled  and  checked  against  the  aggregate  tractive 
effort  which  is  probably  the  most  accurate  unit  available  that 
eliminates  all  variations  in  the  size  and  capacity  of  the  loco- 
motives that  may  have  been  turned  out  of  the  shop  during  the 
periods  under  comparison. 
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Shop  Scheduling 

A  comparatively  simple  shop  scheduling  system  is  em- 
ployed in  the  Cheyenne  locomotive  shops.  Although  not  elab- 
orate in  detail,  the  system  is  highly  regarded  by  the  shop 
foremen  and  is  considered  to  l>e  better  fitted  to  the  compara- 
tivclv  small  organization  required  by  an  output  of  ap- 
proximately 15  locomotives  per  month  than  one  recjuiring 
clerical  ser\nce  in  its  operation. 

The  control  board,  which  is  of  the  customary  form  with  the 
engine  numbers  shown  in  the  right  hand  vertical  column 
with  parallel"  columns  headed  by  the  various  scheduled  op- 
erations,  is   located   in   the  general   foreman's  office   and   is 
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Foreman's    Copy    of    the    Shopping    Schedule    Furnished    for    Each 
Locomotive 

filled  out  by  him  or  the  shop  clerk  from  a  master  schedule 
as  each  locomotive  enters  the  shop. 

In  addition  to  this  board,  only  two  forms  are  used.  The 
first  of  these  is  filled  out  in  the  office  for  each  locomotive 
entering  the  shop  and,  in  addition  to  a  detailed  description 
of  the  work  to  be  done  on  the  boiler,  the  cylinders,  and  the 
frames,  it  shows  the  completion  dates  of  all  operations  listed 
on  the  control  board. 

A  copy  of  this  form  is  furnished  to  each  foreman,  who  thus 
has  on  file  a  record  of  the  completion  dates  for  his  work  and 
other  work  on  which  his  own  depends,  for  all  locomotives  in 
the  shop. 

The  other  form  is  a  locomotive  delay  report  which  is  filled 
out  by  the  general  foreman  and  sent  to  any  foreman  whose 
operations  are  behind  schedule.  The  foreman  receiving  one 
of  these  slips  is  required  to  fill  out  the  form  at  the  bottom, 
showing  the  time  that  the  delayed  operation  will  be  com- 
pleted, and  return  it  to  the  general  foreman.  In  actual  prac- 
tice, this  form  is  not  used  as  a  means  of  advising  the  general 
foreman  when  the  operation  will  be  completed  so  much  as  it 
is  as  a  reminder  to  the  foreman  whose  operations  are  behind 
that  he  is  being  watched. 

Similarly,  ina  shop  of  this  size,  the  control  board  finds  its 


principal  use  as  an  aid  to  tlic  general  foreman  in  planning  for 
changes  in  the  schedule  when  une.xpected  conditions  arise 
affecting  the  ct.mpletion  time  of  .<ome  particular  locomotive, 
rather  than  in  keeping  track  of  the  day  to  day  progress  of  the 
work.  When  changes  of  this  kind  are  made,  each  foreman 
receives  a  copy  of  the  revised  schedule  for  the  lixomotive  or 
locomotives  involved. 

Visual  Roster  of  Shop  Employees 

On  the  wall  of  the  shop  ^u|)erinteiulent's  office  is  a  visual 
record  of  the  entire  force  emi)loyed  in  the  locomotive  shop. 
By  reference  to  the  ]ihotograph  it  will  be  seen  that  it  is  a  large 
wood  panel  on  which  are  mounted  21  vertical  raised  strips, 
each  containing  about  50  slots  wide  enough  to  receive  a  heavy 
paper  card.  One  of  these  cards  is  made  out  for  each  man  em- 
ployed in  the  shops,  on  which  is  shown  his  classification,  the 
date  he  entered  the  service  and  his  hourly  or  monthly  rate. 
The  names  of  all  mechanics  are  entered  on  white  cards,  ap- 
prentices on  blue  cards,  helpers  on  red  cards  and  laborers  on 
pink  cards.  Each  vertical  strip  is  assigned  to  a  gang,  with 
the  foreman's  card  at  the  top,  followed  in  order  by  the  cards 
for  the  mechanics,  apprentices,  helpers  and  laborer-.  When 
an  employee  leaves  the  service  his  card  is  folded  and  re- 
inserted en  the  board.     \Mien  his  place  is  filled,  the  folded 


A    Section    of   the   Visual    Roster   of   Shop    Employees 

card  is  removed  and  destroyed.  By  this  means  it  is  possible 
to  tell  at  a  glance  the  number  of  men  in  each  classification 
employed  in  each  gang  and  the  number  of  vacancies  in  each 
classification  in  each  gang. 

On  a  similar  board  located  in  the  outer  office  where  it  is 
accessible  to  all  employees,  a  duplicate  set  of  cards  are  ar- 
ranged by  employment  classifications  in  seniority  order.  The 
cards  are  t\yo  inches  long  and  about  three-quarters  inch  wide. 


Eight  Import.vnt  railway  lines  have  recently  reported  additions 
to  their  postal  car  equipment  of  91  new  steel  cars  for  use  as 
traveling  railway  post  offices,  according  to  an  announcement  made 
by  the  Post  Office  Department.  The  new  mail  cars  constructed 
according  to  the  latest  designs,  will  facilitate  the  handling  of  mails 
where  they  are  used  and  will  also  provide  greater  safety  for  clerks 
working  in  them.  The  following  railroads  have  informed  the 
department  of  the  construction  of  new  steel  cars:  Baltimore  & 
Ohio.  8 ;  Boston  &  i'a'ne.  5 :  Chicago  &  North  Western,  .S :  Chi- 
cago, Burlington  &  Quincy,  32;  Colorado  &  Southern,  5;  Fort 
Worth  &  Denver  City,  4;  Pennsylvania.  25;   Southern,  25. 
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Grinding  Air  Cylinders 

THE  modem  internal  grinder,  illustrated,  has  been  recently 
installed  in  a  prominent  railroad  shop  and  is  used  among 
other  things  for  truing  worn  air  compressor  cylinders. 
Fig.  1  shows  a  general  view  of  the  machine  with  the  air 
cylinders  bolted  to  the  right-angle  knee  bracket  on  the  ma- 
chine table.  The  grinding  wheel  of  large  diameter  is  teing 
,used  in  the  14i/.  in.  low  pressure  cylinder  to  which  the  ex- 
haust hood  for  removing  metal  and  abrasive  dust  is  con- 
jiected.  The  cylinders  are  made  of  cast-iron  and  it  takes 
about  10  minutes  to  line  them  up  on  the  machine  table.  The 
average  time  required  to  finish  grinding  the  large  cylinder  is 
one  hour.  Fig.  2  shows  the  grinding  wheel  m  the  8-in.  high 
pressure  cylinder  which  can  be  ground  in  approximately  40 
minutes,  depending  on  the  cylinder  wear  and  the  amount  of 
metal  which  must''  be  removed  to  produce  a  true  cylinder. 
Fig  3  gives  some  idea  of  the  high  finish  secured  by  grinding 
and  also  shows  the  dust  exhauster  applied  to  the  high  pres- 
sure cylinder. 

There  is  no  question  as  to  the  value  of  grinding  tor  this 
particular  operation  wherever  a  modern  internal  grinder  of 
ample  power  and  accuracy  is  available.  Accurate,  smooth, 
cylinders  are  vital  to  air  compressor  efficiency  and  no  ma- 
chining process  has  yet  been  developed  which   is  equal  to 


up  the  cylinder,  removing  only  1/16  in.  of  stock.  This  is  a 
feature  which  is  much  appreciated  since  the  cylinders  can  be 
trued  more  times  by  grinding  than  they  can  by  boring  before 
being  bushed.  Experience  on  the  road  in  question  also 
showed  that  the  ground  cylinders  would  run  about  twice  as 
long  as  those  which  were  bored  owing  to  the  superior  finish. 
The  relative  values  of  the  two  machines  also  had  a  noticable 
effect  on  the  cost  of  truing  cylinders. 

Internal  cylinder  grinders  can  be  used  for  many  other  pur- 
poses besides  grinding  air  compressor  cylinders  in  railroad 
shops  and  some  .of  these  uses  will  be  described  in  a  subse- 


Fig.  2— View  Showing  Grinding   Wheel   in   High  Pressure  Cylinder 

quent  issue.  In  all  cases,  railroad  men  should  take  advan- 
tage of  the  engineering  service  offered  by  the  manufacturers 
in  maintaining  the  grinders  in  tlie  best  possible  operating 
condition  and  giving  advice  in  case  of  difficulty  and  when 
undertaking  new  work. 

In  one  case,  for  example,  a  cylinder  grinder  had  been 
installed  and  was  producing  work  entirely  satisfactory  as  to 
quality  but  not  as  to  production.  Between  four  and  five  hours 
was  required  to  grind  a  single  9jX-in.  by  12-in.  air  com- 
pressor cxlinder,  removing  1/  lo  in.  of  stock.    On  learning  of 


Fig.   1  — Modern    Internal    Grinder  Truing    Low    Pressure 
Air   Cylinder 

grinding  as  regards  these  two  particulars,  accuracy  and  finish. 
The  grinding  operation  requires  less  time  than  other  methods, 
and  in  addition,  only  enough  metal  is  removed  to  true  up  the 
cylinders  with  a  consequent  increase  in  cylinder  and  bushing 
life. 

Comparison   of   Grinding   and   Boring 

Substantiation  of  the  above  statements  was  afforded  in  a 
test  recently  made  bv  truing  worn  New  York  9/2-111.  by  12-in^ 
air  compressor  cylinders  on  a  modern  internal  grinder  worth 
about  $3,000  and  on  an  up-to-date  boring  mill  in  good  con- 
dition worth  about  $8,000.  An  all  day  run  was  made.  The 
test  showed  that  in  the  case  of  grindmg,  about  1/16  m.  of 
stock  was  removed;  the  setting  up  time  averaged  18  min.  and 
the  grinding  time  45  min.;  the  finish  was  excellent.-  On  the 
boring  machine  Ya  in.  of  metal  was  removed,  the  setting  up 
time  averaging  20  min.  and  the  grinding  time  one  hour  and 
twenty  minutes.    The  finish  was  not  as  smooth. 

The  boring  mill  removed  >4  in.  of  stock  to  get  the  cutting 
tool  under  the  surface,  whereas  the  grinder  simply  cleaned 


Fig.    3 — The    Arrangement    for    Exhausting    Metal    and    Abrasive 
Oust    While   Grinding    Is   Important 

this  condition,  the  manufacturer  immediately  sent  to  the  shop 
a  representative  who  from  long  experience  was  soon  able  to 
locate  the  difficulty  and  show  the  shop  force  how  to  grind 
9J^-in.  cylinders  in  one  hour  each,  floor  to  floor.  The  pos- 
sible uses  of  the  internal  grinding  machine  have  since  been 
developed  to  such  an  extent  at  the  shop  in  question  that  an- 
other machine  will  be  needed  in  the  near  future. 
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Steel  Car  Construction  on  the  Canadian  Pacific 

Special    Machinery    and    Erecting    Jigs    at    Angus    Shops    for    Economical 
Manufacture    of    Freight    Cars 


By  H.   R.   Naylor 
Assistant  Works  Manager,  Angus  Shops 


A  COMPARISON  of  the  modern  60-ton  steel-frame  box 
car  with  the  30-ton  wood-frame  box  car  commonly 
built  fifteen  years  ago  brings  out  two  points;  The 
complete  change  in  design,  and  the  effect  this  change  in  de- 
sign must  have  had  on  the  car  shops.  It  is  obvious  that  the 
facilities  for  building  the  wood-frame  car  would  be  quite 
inadequate  for  the  steel  car  and  must  have  created  new 
problems  with  which  the  car  builder  had  to  contend;  and  it  is 
the  intention  to  deal  with  this  phase  of  steel-car  construction, 
esf>ecially  as  the  Canadian  Pacific  was  responsible  for  many 
of  the  important  developments. 

Development  of  the  Steel-Frame  Box  Car 

The  gradual  increase  in  locomotive  capacity,  making  pos- 
sible the  hauling  of  longer  and  heavier  trains,  subjected  the 
wooden  cars  to  severe  service  conditions,  which  were  in  turn 
met  by  steel  under-frames  and  other  steel  reinforcements; 
and  at  each  stage  of  advancement  wood  framing  was 
gradually  replaced  by  steel,  until  in  1909  the  Canadian 
Pacific  originated  a  box  car  having  the  entire  frame  built 
of  steel. 

Within  a  period  of  six  years  (1909-1914)  this  road  added 
30,841  steel-frame  box  cars  to  its  equipment  and  others  soon 
adopted  a  similar  design.  After  ten  years  of  extensive 
service  these  cars  had  evidently  proved  their  utility,  for 
the  United  States  Railroad  .Administration  in  one  order 
alone  included  no  less  than  50,000  of  this  type. 

The  earlier  steel-frame  box  car,  was  built  with  center 
sills  of  15-in.  channels,  side  sills  of  8-in.  channels,  side 
and  end  posts  of  4-in.  Z-bars,  and  corner  posts  of  5-in. 
angles.  The  longitudinal  sheathing  was  bolted  to  the  in- 
side of  the  framing,  in  which  elongated  holes  were  punched 
to  allow  the  boards  to  be  retightened  without  removing  the 
bolts.     This  feature,  however,  has  since  been  discontinued, 

*  Abstract  of  a  paper  presented  at  the  spring  meeting  of  the  American 
Society  of  Mechanical    Engineers,    Montreal,    May    28,    1923. 


as  there   is   a   possibility   of  the  joints   between  the   boards 
reopening  if  they  are  not  effectively  checked. 

The  New  Steel-Car  Shop 

The  Angus  shops  were  already  well  e<iuipped  for  build- 
ing passenger  and  freight  cars  on  an  extensive  scale,  the  large 
shops  having  supplementary  planing  mills,  gray-iron  and 
wheel  foundries,  and  i>lacksmith,  machine,  and  truck  shops 
capable  of  supplying  the  greater  proportion  of  all  materials 
required.  The  output  of  wood-frame  box  cars  at  these 
shops  had  reached  as  high  as  40  cars  per  day.  This  or- 
ganization, however,  was  rendered  obsolete  to  a  large  extent 
when  the  Canadian  Pacific  introduced  the  steel-frame  l)ox 
car  necessitating  the  erection  of  an  additional  shop.  This 
shop  was  designed  for  building  the  steelwork  of  both  pas- 
senger and  freight  equipment,  and  embodied  in  its  arrange- 
ment many  novel  features  for  the  rapid  handling  of  material. 
At  the  time  of  its  erection  it  probably  represented  the  best 
practice  on  this  continent,  being  a  combination  of  the  good 
features  observed  in  other  shops  with  the  original  ideas 
developed  at  the  time  the  layout  was  being  planned. 

The  freight  section  of  the  shop  was  designed  to  construct 
steel-frame  box  cars  in  the  most  economical  manner,  and 
although  some  minor  modifications  have  been  made  in  the 
machinery  layout  and  erecting  equipment  to  meet  subse- 
quent developments,  the  shop  has  well  served  the  purpose 
for  which  it  was  intended. 

The  new  shop  was  located  adjoining  the  wood-freight-car 
shop,  facing  a  midway  upon  either  side  of  which  were  also 
located  the  supplementary  shops,  the  midway  being  served 
with  overhead  traveling  cranes.  It  is  a  steel-frame  structure, 
with  steel  columns  carried  on  concrete  piers,  the  lower  founda- 
tion walls  being  of  concrete,  above  which  the  walls  are  of 
red  brick.  The  sash  frames  are  of  steel,  the  total  sash 
area  being  approximately  40  per  cent  of  the  total  wall  space. 
The   roof   is   carried   on    steel    trusses    with    ample   skylight 
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area.     The  floors  are  of  4-in.   concrete  with  a  top  surface 
of  j-s  in.  mastic. 

There  are  three  main  divisions  to  the  shop.  The  front 
one,  facing  the  midway  and  occupying  the  entire  front,  is 
the  machine  section,  consisting  of  two  100-ft.  bays  running 
parallel  to  the  midway,  the  one  adjoining  the  midway  being 
209y2   ft.  long,  while  the  inner  bay  is  182   ft.  long.     Each 


storage  yard  is  100  ft.  wide  and  is  served  by  a  10-ton 
crane  whose  span  and  height  are  identical  with  those  in  the 
machine  section  in  anticipation  of  future  shop  extension. 
This  crane  runway  extends  beyond  the  shop  limits  and 
spans  several  tracks  where  cars  of  material  can  be  readily 
switched  and  unloaded. 

Ihrough  the  freight-car  erecting  shop,  entering  from  the 


Fig.  2 — Freight  Car   Erecting   Section   at   Right,   Passenger   Car   Erecting   Section   at   Left 


bay  is  served  by  a  10-ton  electrically  operated  crane  hav- 
ing a  span  of  96^  ft.,  and  a  height  to  base  of  rail  of  ISyi  ft. 

The  freight-car  erecting  section  is  situated  in  the  rear  of 
the  machine  section,  is  72  ft.  wide  and  405  ft.  long,  and 
was  originally  ecjuipped  with  one  10-ton  traveling  crane 
having  a  span  of  67J^  ft.,  and  a  height  to  base  of  rail  of 
27  ft.  An  additional  crane  of  similar  capacity  has  since 
been  installed. 

Situated  also  to  the  rear  of  the  machine  shop  is  the  pas- 
senger-car erecting  section,  consisting  of  four  bays  having 


rear  end,  are  two  standard-gage  tracks  48  ft.  cen'er  to  center 
which  extend  the  full  length  but  do  not  enter  the  machine 
shop.  Outride  the  shop  and  parallel  to  the  south  wall  a 
standard-gage  track  connects  with  a  track  on  the  midway 
through  turntables.  This  track  is  used  for  delivering  the 
car  trucks  from  the  truck  shop   to  the  assembly  tracks. 

Through  each  of  the  passenger-car  erecting  bays  there  is 
a  standard-gage  track  leading  in  from  the  rear  of  the  shop, 
also  a  transfer  table  for  moving  the  cars  during  the  various 
stages  of  completion.     Through  the  center  of  the  material 
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a  total  width  of  110  ft.  These  four  bays  with  the  72-ft. 
freight-car  bay  complete  the  full  width  of  the  back  of  the 
machine  shop.  Each  bay  of  the  passenger-car  section  is 
provided  with  a  separate  2-ton  traveling  crane  having  a 
span  of  24  ft.  10  in.  and  height  to  base  of  crane  raik  of 
21  ft. 

Along  the  entire  front  of  the  shop,  'between  it  and  the 
midway,  there  is  ample  provision  for  storing  material.     This 


storage  yard,  there  is  a  standard-gage  track  connecting  by 
turntables  with  three  tracks  running  into  the  machine  shop. 

The  Crane  Facilities 

The  crane  facilities  are  unique  in  that  the  whole  area 
of  the  shop  is  traversed  by  electrically-operated  traveling 
cranes  so  arranged  that  it  is  possible  to  install  an  unusual 
number,    and   yet    maintain    for  each   crane   complete    free- 
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dom  of  ()i)er;Uion  at  all  time.-;.  The  crane  arrangement 
was  the  deciding  factor  in  the  shoj)  layout.  It  was  decided 
that  the  machine  section  should  be  indei>endent  of  the  erect- 
ing sections  insofar  as  crane  service  was  concerned,  and 
for  this  reason  the  crane  runways  in  this  section  were  in- 
.stalled  in  a  direction  transverse  to  those  in  the  erecting  shop. 
This  made  it  possible  to  e(iui]i  the  two  machine  bays  with 
separate  cranes,  each  having  a  wide  range  of  action  with  no 
interference. 

The  machine  layout  is  arranged  with  the  view  of  relieving 
the  overhead  cranes  to  the  greatest  possible  extent.  This 
applies  particularly  to  the  handling  of  the  largLT  members, 
such  as  center  and  side  sills  which  are  retjuired  to  pass  over 
two  punching  machines  situated  in  the  different  bays.  As 
the  first  operation  is  completed  the  sills  are  transferred  to 
the  second  machine  by  sjiecial  devices  independently  of  the 


metal  templets  are  made  u])  and  into  wliich  holes  are  drilled; 
bv  inserting  a  pin  or  gage  in  each  successive  hole  and  butting 
the  plate  again.st  the  pin,  the  desired  spacing  is  obtained. 
In  certain  classes  of  work  the  operator  can  move  the  material 
fast  enough  to  catch  every  hole  with  the  punch  running  at 
the  rate  of  60  strokes  per  minute. 

.An  unusual  plan  was  followed  as  regards  the  installation 
of  machines  for  heavy  punching.  The  usual  practice  had 
been  to  install  a  small  number  of  high-cai)acity  machines 
for  punching  and  slotting  .sills,  side  plates,  and  similar 
members,  necessitating  frequent  changing  of  dies  and 
templets,  with  further  limitations  in  the  event  of  break- 
downs. It  was  therefore  decided  to  overcome  these  handi- 
caps by  installing  four  automatic  spacing  punches  of 
moderate  capacity  to  obviate  the  expense  and  delay  of  die 
changing   and   double   handling,   and   as   the    five   additional 


Fig. 


-Interior    of    Machine    Section    Looking    Toward    Erecting    Section 


cranes.  On  completion  of  the  machining  operations  the  sills 
are  then  skidded  to  the  assembling  tresdes  in  the  erecting 
shop  without  assistance  from  the  cranes. 

The  two  cranes  in  the  freight-car  erecting  shop,  operating 
on  the  same  runway,  are  entirely  free  frdm  machine-shop 
handling,  and  as  the  first  one  is  assigned  to  the  preliminary 
assembly  positions  and  the  second  to  the  tinal  assemi)ly 
positions,  there   is  no  overlapping  or  interference. 

The  Machine  Equipment 

The  machine  shop  is  eciuipped  with  the  following  machin- 
ery: Four  automatic  spacing  punches,  five  coping  punches, 
live  high-spi'ed  punches,  two  horizontal  punches,  one  7-ft. 
6-in.  gate  shear,  one  angle  shear,  one  36-ft.  plate-edge  planer, 
one  30-in.  circular  saw,  one  oO-in.  metal  band  saw,  one 
7-ft.  plate  roll,  one  10-ft.  brake,  one  bulldozer,  two  special 
plate-drilling  machines,  and  miscellaneous  drill  presses,  all 
driven  -by  independent  motors. 

The  arrangement  of  the  machines  is  such  that  the  material 
after  each  operation  moves  forward  in  the  direction  of  the 
erecting  shops,  backward  movement  being  carefully  avoided, 
thereby  reducing  material  handling  to  a  minimum. 

The  high-speed  punches  are  belt-driven  direct  from  motor 
to  flywheel,  gears  being  dispensed  with.  Clutches  are  of  the 
6-point  type.  The  heads  are  equipped  with  two  punches 
which  are  controlled  by  gag  levers.  These  machines  are 
well    adapted    for   punching   the    smaller   plates    for    which 


toping  punches  are  duplicates  of  those  used  in  the  auto- 
matic spacing  tables.  rei>lacement  can  be  made  with  but 
short  delay  should  they  become  disabled.  v 

The   Machining   Operations 

The  yard  in  front  of  the  shop  is  used  for  storing  the  larger 
members  such  as  sills,  cover  plates,  side  plates,  etc.;  the 
smaller  parts  such  as  the  posts  and  braces,  bolster  and 
cross-bearer  diaphragms,  etc.,  are  made  by  bulldozers  and 
hydraulic  presses  in  the  blacksmith  shop. 

The  machines  are  served  by  narrow-gage  service  tracks 
running  from  the  material  storage  yard,  special  care  being 
taken  to  unload  the  material  close  to  the  track  by  which  it 
will  enter  the  shop.  The  progress  of  material  through  the 
machine  shop  is  as  follows:  Center  sills  and  side-sill  chan- 
nels are  loaded  by  overhead  crane  and  brought  into  the  shop 
on  service  lorries  and  deposited  on  trestles  oppiosite  the 
traveler  at  rear  of  center-  and  side-sill  web  spacing  punch 
Xo.  775.  Two  air-operated  traversing  jacks  lift  the  sills  in 
pairs  and  place  them  on  the  traveler  rollers  ready  to  pass 
through  the  machine.  On  the  far  side  of  this  punch,  is 
an  elevated  runway  carrying  the  traveler  head  which  grips 
the  sills  with  its  projecting  jaws  and  automatically  spaces 
the  punching.  Along  the  traveler  runway  steel  templets 
with  projecting  pins  engage  a  trip  lever  suspended  on  the 
head  of  the  traveler,  close  the  electric  circuit,  arrest  the 
travel  of  the  head,  and  close  the  circuit  of  the  punch  control; 
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the  punch  then  completes  the  operation.  After  passing 
through  this  machine  the  sills  are  released  from  the  jaws 
of  the  traveler,  lifted  by  jib  cranes  and  deposited  back  to 
back  on  the  rollers  of  sill-flange  spacing  punch  No.  777, 
which  are  placed  directly  opposite  the  delivery  end  of  the 
web  punch.  On  completion  of  the  first  operation  the  sills 
are  disengaged  from  the  head  clamp  and  pushed  back  over 
the  rollers  to  the  starting  point,  where  they  are  again  turned 
over  by  a  special  device  attached  to  the  jib  cranes  and  passed 
through  the  machine  for  the  second  operation  on  the  op>- 
posite  flanges.  The  sills  are  then  lifted  by  the  traveling 
crane  of  the  inner  section  of  the  machine  shop  and  placed 
on  the  rollers  of  coping  punch  No.  763  directly  opposite, 
where  draft-key  and  lever  slots  are  punched,  completing 
the  operations  on  the  sills. 

The  center-sill  and  body^bolster  cover  plates  and  similar 
plates  are  punched  on  spacing  punch  No.  750.  The  side 
plates  are  punched  on  automatic  spacing  punch  No.  764  in 
a  similar  manner  to  the  sills,  passing  through  for  the  first 
and  second  operations  in  pairs. 

In  all  these  operations  the  passage  through  the  machines 
is  rapid  and  the  accuracy  of  the  spacing  mechanism  is  such 
that  the  punching  error  is  slight  and  far  less  than  it  would 
be  were  each  hole  marked  off  and  punched  independently. 

There  are  certain  parts  which  cannot  be  handled  satisfac- 


Fig.    5 — Center    and    Side-Sill    Web    Spacing    Punch 

torily  on  the  spacing  punches,  yet  the  punching  must  be 
equally  as  accurate  or  otherwise  much  of  the  benefit  obtained 
from  the  spacing  punches  is  lost  when  the  parts  are  as- 
sembled. The  machining  of  the  ends  of  the  side  posts  and 
braces  is  an  example  of  this  kind.  In  this  case  special  com- 
bination dies  are  used  to  shear  the  ends  to  shape  and  punch 
the  group  of  holes  in  one  operation. 

The  bolster  cover  plates  and  diaphragms  are  machined  in 
a  similar  manner,  the  cover  plates  being  passed  over  the 
spacing  punch  and  the  diaphragm  flanges  punched  in  one 
of  the  coping  punches  equipped  with  special  dies  for  punch- 
ing the  flange  holes  in  one  operation.  During  these  opera- 
tions the  machine  is  relieved  of  excessive  load  by  varying 
the  length  of  the  punches,  resulting  in  the  holes  Ijeing 
punched  consecutively. 

The  usual  practice  for  freight-car  work  is  to  punch  rivet 
holes  to  a  diameter  not  exceeding  that  of  the  rivet,  and, 
when  the  parts  are  bolted  together,  to  ream  the  holes  to  a 
size  not  exceeding  that  of  the  rivet  by  more  than   1/16   in. 

The  Jig  Method  of  Assembly 

The  erecting  of  steel  frame  box  cars  by  the  jig  method 
was  originated  at  the  Angus  shops.  By  this  method  the  un- 
derframes,  side  frames,  and  end  frames  are  assembled  on 
jigs  as  complete  units  ready  for  the  final  assembly  of  the  car. 


The  jigs  consist  of  stands  or  cradles  by  means  of  which  the 
various  members  are  accurately  placed  and  held  in  proper 
relation  to  each  other  until  they  are  riveted  together.  The 
advantages  of  this  method  are  manifold.  As  each  member 
lies  flat  in  the  jig  the  drawing  together  of  the  parts  is  re- 
duced to  a  minimum,  wedge  bolts  teing  used  extensively  for 
this  purpose  as  they  can  be  rapidly  applied.  A  complete 
unit  being  assembled  in  one  operation,  the  possibility  of  a 
cumulative  error  is  avoided.  The  jigs  disf>ense  entirely  with 
checking  for  squareness,  alignment,  and  location  of  connec- 


Fig.  6 — Coping  Punch  for  Punching  Holes  in  Flanges  of  Bolster  and 
Cross    Bearer    Diaphragms 


tion  holes,  thereby  simplifying  the  final  assembly  to  a  con- 
siderable extent. 

Before  any  of  the  parts  are  assembled,  all  concealed  sur- 
faces are  painted  to  prevent  corrosion. 

The  center-sill  channels  after  passing  through  slot-punch- 
ing machine  No.  763  are  skidded  from  the  idler  rollers  to 
trestles  just  inside  the  erecting  shop,  where  the  draft  cast- 
ings are  temporarily  bolted  on  and  the  holes  reamed  ready  for 
riveting.  An  electric  hoist  operating  on  a  runway  below  and 
clear  of  the  overhead  cranes,  swings  the  sills  into  position 


Fig. 


7 — Boards    Leaving     Matcher    and     Passing    Automatically 
Through    Painting    Machine 


and  the  draft  castings  are  riveted  on  by  a  compression  riveter. 
The  individual  sills  are  then  moved  across  to  a  position  on 
the  left  where  the  two  center  sills  are  assembled  and  riveted 
with  bolster  center  castings  and  separators  in  position.  The 
sills  are  placed  on  stands  on  which  are  four  fixed  pins  cor- 
responding to  four  rivet  holes  in  the  sills  at  the  center  line 
of  the  bolsters.  By  placing  the  sills  flange  down  on  these 
pins  perfect  alignment  of  the  two  sills  in  assured,  which  sim- 
plifies the  application  of  cover  plates  later  on.  The  draft 
gear  is  also  applied  in  this  position. 

The  next  step  is  the  assembling  of  the  underframes,  and 
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as  this  is  a  lengthy  operation,  four  positions  are  assigned 
for  the  purpose.  These  jigs,  consist  of  four  steel  cradles 
located  at  bolster  and  cross-'bearer  centers,  and  so  arranged 
that  each  meml)er  of  the  underframe  is  held  in  proix^r  align- 
ment and  at  centers  that  will  coincide  exactly  with  connec- 
tions on  the  side  frames.  The  bottom  cover  plates  of  the 
bolster  and  cross-bearers  are  first  placed  on  centering  pins; 
the  overhead  crane  then  places  the  center  sills  in  position,  to 
which  are  attached  the  bolster  and  cross^bearer  diaphragms 
with  their  cover  plates  and  centor-sill  cover  plate  complete, 
after  which  the  assembly  is  bolteil  together  and  the  hole.s 
reamed  ready  for  riveting. 

The  underframes  are  then  swung  over  by  the  overhead 
crane  to  the  riveting  jigs  on  the  right,  which  are  constructed 
similar  to  those  used  for  assembling,  thereby  maintaining  the 
proper  alignment.  Each  riveting  position  is  equipped  with 
two  SO-ton  compression  riveters  suspended  from  swinging 
jib  cranes,  the  posts  of  which  are  in  line  with  columns  to 
the  right.  The  crane  jibs  are  21  ft.  in  length  with  runways 
for  air  hoists,  the  suspension  mechanism  being  so  arranged 
that  the  riveters  can  be  tilted  to  drive  the  rivets  in  the  in- 
clined bottom  flanges  of  the  bolster  and  cross-bearers  which 
otherwise  would  have  to  be  driven  by  an  air  hammer.  The 
compression  riveters  were  specially  designed  on  the  scissors 
principle,  with  a  thin  nose  to  permit  of  the  top  and  bottom 


door  immediately  ahead  of  tiie  underframe  and  side-frame 
jigs,  where  they  are  turned  on  a  turntable  and  placed  in 
position  on  the  assembling  track.  The  underframe  com- 
pleted on  the  riveting  jig  is  then  lifted  by  the  overhead 
crane  and  placed  on  the  trucks,  the  slings  are  released,  and 
a  steel  end  is  ne.xt  placed  in  position  and  bolted  on  the  end 
farthest  away  from  the  side-frame  jigs;  the  side  frames  are 
then  placed  in  position,  and  finally  the  second  end,  along 
with  the  center  and  side-sill  cross-ties.  The  brake-cylinder, 
reservoir  and  piping  are  also  applied  at  this  time. 

The  car  is  then  moved  by  car  haul  to  the  second  posi- 
tion where  the  assembled  meml)ers  and  the  roof  framing  are 
riveted  in  place.  In  the  third  |>osition  safety  appliances, 
brake  rigging,  couplers,  uncoupling  rods,  etc.,   are  applied. 


Fig.  8 — Jig  Used  for  Assembling   Underframes 

rows  of  rivets  being  driven  without  turning  the  underframe 
over  in  order  to  complete  the  operation. 

The  side  frames,  consisting  of  the  side  sill,  side-plate, 
post,  braces,  door  posts,  and  track,  are  assembled  as  a  unit  on 
a  jig  frame  situated  abreast  of  the  underframe  jigs.  This 
jig  consists  of  channel-iron  stands,  the  four  corner  ones  of 
which  are  capped  with  short  sections  of  channel  iron  in 
which  are  holes  for  locating  exactly  the  side  sills  and  plates. 
The  stands  on  either  side  are  tied  together  with  angle  bars 
which  carry  additional  cross-bars  upon  which  the  various 
members  of  the  side  frames  are  placed  in  proper  relation  to 
each  other.  In  this  position  the  side  frame  is  temporarily 
bolted,  reamed,  and  riveted  ready  for  the  final  assembly 
position. 

Originally  the  end  frames  were  assembled  on  jigs  similar 
to  those  used  for  the  side  frames,  but  in  recent  years  the 
end-post  construction  has  been  replaced  by  corrugated-steel 
ends.  These  steel  ends  and  the  end  sills  are  assembled  on 
trestles  located  between  the  final  assembling  tracks,  and 
when  temporarily  bolted  together  are  skidded  to  the  second 
and  third  positions  where  they  are  reamed  and  riveted.  In 
the  fourth  position  the  end  ladders,  roof-frame  'brackets,  and 
other  parts  are  applied,  the  ends  as  completed  being  then. 
placed  opposite  the  final  assembling  position. 

The  Final  Erecting 

As  the  trucks  are  assembled  and  painted,  they  are  delivered 
from  the  truck  shop  and  enter  the  erecting  shop  by  the  side 


Fig.  9 — Jig  Used  for  Assembling  Side  Frames 

the  remainder  of  the  riveting  completed.  The  entire  frame 
is  then  sprayed  with  the  priming  coat  of  paint  ready  for 
finishing. 

Finishing  the  Car 

The  steel  frames  are  switched  each  day  to  the  wood  freight- 
car  shop  where  the  decking,  sheathing,  roofing,  and  doors 
are  applied  and  the  painting  operations  are  completed.  The 
decking  is  of  l-)4-in.  red  pine  and  the  sheathing  of  IjX-in. 


Fig.   10 — Placing  the  Side   Frames   in    Position 

Douglas  fir,  both  having  tongued-and-grooved  joints.  High- 
grade  lumber  free  from  knots,  checks,  or  cracks  is  selected 
for  this  purfxjse  and  is  then  kiln  dried,  the  moisture  content 
being  carefully  limited  in  order  to  prevent  the  further 
shrinkage  later  on;  the  only  objection  of  any  importance 
raised  against  the  steel-frame  box  car,  as  compared  with 
other  lx)x  cars,  having  been  one  arising  from  improper  dry- 
ing of  the  sheathing.  After  being  machined  the  sheathing 
is  again  examined,  and  any  boards  checked  or  cracked  are 
set  aside  and  used  for  lining  the  ends  of  the  car. 

Before   leaving   the   planing   mill   the   sheathing,    roofing, 
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and  running  boards  receive  their  priming  coat  of  paint  in  a 
painting  machine  recently  developed  at  the  Angus  shops 
and  which  differs  from  those  in  use  elsewhere.  The  boards 
on  leaving  the  matcher  pass  automatically  through  a  painting 
machine  where  they  are  sprayed  by  a  series  of  nozzles  which 
can  be  set  in  any  desired  position  according  to  the  surfaces 
required   to  be  painted.      The  paint   is   drawn   up   through 


Fig.   11— Car  with   Steel    Work   Completed   and    Ready   for   Finishing 

suction  pipes  by  means  of  air  jets  blowing  across  the  nozzles, 
and  as  ejected  is  atomized  by  the  air  and  blown  on  to  the 
boards  in  a  tine  spray.  The  amount  of  paint  applied  is 
controlled  by  air  valves  or  by  regulating  the  speed  at  which 
the  boards  pass  through  the  machine.  No  brushing  or  wip- 
ing is  necessan,-.  The  boards  on  leaving  the  machine  are 
piled   on   trailer  trucks   and   distributed   by   tractors  to   the 


Fig.    12— steel    Frame    Box    Car   Completed    and    Ready    for    Service 

shops  when  dry.  These  machines  will  paint  at  the  rate  of 
200  running  feet  per  minute,  which  is  about  as  fast  as  the 
boards  can  be  conveniently  piled  for  drying. 

The  first  operation  in  the  wood  freight-car  shop  is  to 
apply  the  decking,  the  joints  of  which  are  previously  coated 
with'  a  thick  paint  compound,  as  are  also  the  ends  of  the 
boards  making  contact  with  the  bottom  boards  of  the  side 
sheathing  previously  applied. 

The  side  sheathing  which  has  already  received  the.  prim- 
'  ing  coat  of  paint  is  next  applied,  and  to  insure  that  the  sides 
of"  the  car  will  be  watertight,  the  joints  are  coated  with 
paint  compound,  after  which  they  are  wedged  down  into 
position  and  bolted  to  the  framing.  The  end  lining  is- then 
applied  in  a  similar  manner  but  vertically.     In  the  succeeding 


operation  the  roof  is  applied,  the  boards  and  metal   sheets 
of  which  have  previously  been  primed. 

After  the  doors  are  hung  in  place  and  the  remainder  of 
the  safety  appliances  have  been  installed,  the  car  is  given 
two  additional  coats  of  paint  and  stenciled,  when  it  is  com- 
plete and  ready  for  service. 


Removing  Air  Compressors 

By  W.   F.  Zwiehel, 
Foreman,    Air   and   Pipe    Department,    Central    Railroad    of 
New    Jersey,    Ashley,    Pa. 

FOR  cjuickly  and  easily  removing  air  compressors  from 
locomotives  while  in  a  roundhouse  or  shop  without  crane 
facilities,  the  device  illustrated  will  prove  of  value.  It  has 
already  been  used  successfully  in  removing  about  50  air 
compressors  and  will  handle  equally  well  the  91  j  in.  or 
the  heavier  cross  compound  type. 

Briefly,  the  device  consists  of  two  triangular  legs  made  of 
i;,/'-in.  pipe  joined  at  the  top  by  a  return  bend, to  which 
is  attached  a  horizontal  piece  of  2]  2  in.  heavy  steel  tubing, 


Device  for   Removing   Air  Compressors  from   Locomotives 

the  height  being  such  as  to  allow  for  a  slip  ring  and  chain 
falls  between  the  horizontal  tubing  and  the  top  of  the  air 
compressor  on  the  largest  locomotive.  The  legs  are  8  ft. 
apart  at  the  bottom  and  of  such  a  length  that  the  return  bend 
is  14  ft.  above  the  ground,  a  slight  variation  in  this  distance 
being  obtainable  by  means  of  the  6  in.  extensions  on  the  legs. 
The  legs  are  tied  together  by  two  yi-in.  rods,  over  which 
pieces  of  3^-\n.  pipe  have  been  applied  to  serve  as  spreaders. 
The  return  bend  has  a  side  outlet  in  which  a  2j4-in. 
coupling  is  welded,  the  latter  being  bored  out  to  fit  over 
the  horizontal  tubing  which  is  held  by  a  pin.  The  slip  ring 
is  a  sliding  fit  on  the  horizontal  steel  tubing,  being  applied 
Ijefore  the  latter  is  pinned  to  the  coupling.  A  tee  is  pro- 
vided to  hook  into  the  sand  dome  or  be  chained  in  such  a 
wav  that  the  device  will  not  move  while  an  air  compressor 
is  being  applied  or  taken  down. 


Non-observance  of  Rule  6  of  the  code  of  per  diem  rules,  re- 
quiring subscribers  to  the  car  service  and  per  diem  agreement 
to  make  settlements  for  car  hire  with  non-subscriber  con- 
nections at  the  established  per  diem  rate  without  any  free 
time  and  without  reclaim,  has  been  complained  of  to  the  Board 
of  Directors  of  the  American  Railway  Association,  and  an  appeal 
has  been  issued,  calling  upon  the  railroads  to  see  that  the  pro- 
visions of  Rule  6  are  uniformly  enforced.  Non-observance  results 
in  discrimination  as  between  non-subscriber  railroads  and  in 
constant  efforts  of  non-subscriber  roads  to  obtain  as  favorable 
arrangements  as  may  have  been  m.ade  with  the  few,  all  of  which 
has  a  tendency  to  break  dowa  the  entire  per  diem  structure 
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Fig.   1— .-(ivi'r.ifr  Caging  and  Criiniing  is  Essential  in  Making  Standard  Pins  and  Bnsliings 


Standardization  of  Locomotive  Repair  Parts 

With    Particular    Emphasis    on    Methods    of    Standardizing    and 
Machining    Valve    Motion    Pins    and    Bushings 

By  M.   H.  Williams 


L0COMOTI\'E  repair  shop  work  can  be  exf)edited  and 
costs  greatly  reduced  by  standardizing  new  parts  used 
in  making  repairs.  Standardizing  will  enable  certain 
surfaces,  such  as  the  body  or  bearing  surfaces  of  valve  mo- 
tion pins  and  the  bores  of  bushings,  to  be  completely  finished 
before  it  is  known  on  what  locomotive  these  parts  will  be 
used.  Side  rod  knuckle  pins  and  bushings,  crosshead  pins, 
crank  pins,  taper  bolts  and  a  large  number  of  similar  articles 
can  also  be  standardized  to  a  greater  or  less  extent. 

It  is  not  contemplated  that  one  standard  can  be  set  to 
cover  all  designs  of  locomotives,  or  that  any  radical  change 
shall  be  made  to  existing  standards.  However,  the  pos- 
sibility of  reducing  the  number  of  designs  of  parts  that 
must  from  necessity  be  frequently  renewed  should  receive 
careful  consideration.  In  many  cases  it  will  be  found  that 
slight  modifications,  not  affecting  the  operation  of  locomo- 
tives, may  be  made  to  frequently  renewed  parts,  enaialing  one 
design  or  size  to  be  used  on  a  greater  number  of  classes  of 
locomotives  than   is  now  the  practice. 

The  principal  requirement  when  standardizing  is  to  make 
a  careful  study  of  present  conditions  and  ascertain  where 
designs  of  articles  used  for  repairs  can  l>e  modified,  or  several 
combined  in  one.  In  this  way  it  is  possible  to  manufacture 
each  article  in  larger  quantities,  which  in  turn  reduces  costs. 
This  is  in  line  with  the  present  demand  that  railroad  shops 
turn  out  work  as  rapidly  and  economically  as  their  size  and 
equipment  will  permit. 

Most  railroad  shops,  when  considered  only  as  local  units, 
are  not  large  enough  to  warrant  the  installation  of  special 
production  machines,  such  as  automatic  screw  machines, 
automatic  chucking  machines,  drop  hammers  for  making 
drop  forgings.  forging  machines,  high-power  milling  ma- 
chines, production  grinding  machines,  etc.  On  railroads 
where  standardization  has  been  carefully  .studied  and  the 
number  of  designs  reduced  to  a  minimum,  however,  such 
machines  can  be  economically  employed  in  a  single  produc- 


tion shop,  which  supplies  other  system  points  with  finished 
or  semi-finished  articles  used  in  repair  work. 

The  size  of  a  railroad  is  the  limiting  factor.  .\  railroad 
having  only  a  comparatively  small  number  of  locomotives 
can  not  afford  to  install  these  special  machines  even  when 
the  work  is  concentrated  in  the  largest  shop  of  the  system, 
and  as  a  result,  repair  parts  must  be  manufactured  by 
relatively  crude  and  expensive  methods.  Standardization  on 
the  smaller  railroads  with  the  object  of  reducing  the  cost 
of  repair  parts  may  at  first  'glance  seem  impossible.  As  a 
matter  of  fact,  if  the  parts  are  standardized,  they  may  eventu- 
ally be  purchased  in   the  open   market.  *■ 

Repair    Parts    Made    by    Outside    Companies 

There  are  in  this  country  a  numljer  of  locomotive  builders, 
also  manufacturing  plants  not  necessarily  engaged  in  locomo- 
tive work,  which  are  well  equipped  for  manufacturing  loco- 
motive repair  parts.  These  companies  would  be  glad  to  go 
into  this  business,  providing  the  designs  were  standardized 
and  orders  from  several  roads  could  be  combined,  facilitating 
the  manufacture  of  parts  in  large  quantities.  Re[)air  parts 
could  then  he  produced  in  a  finished  or  semi-finished  state, 
catalogued,  and  ordered  readily  by  both  large  and  small 
roads,  much  the  same  as  repair  parts  for  air  lirake  e(|uipmenl, 
injectors,  lubricators,  etc.,  are  now  ordered. 

The  standardization  of  certain  parts  used  for  the  repair 
of  locomotives  is  not  as  serious  a  problem  as  may  at  first 
appear.  One  method  of  standardizing  valve  motion  pins 
and  the  machines  shown  by  experience  to  be  adapted  for  the 
purjjoses  of  making  them,  will  be  described.  While  this  is  not 
a  new  subject  in  the  columns  of  the  Rdilwuy  Mechanical 
Engineer,  it  has  been  selected  for  treatment  first  owing  to  the 
large  number  of  these  pins  required  for  repair  work  and 
the  comparative  ease  of  reducing  them  to  a  standard. 

The  valve  motion  pin.  shown  in  Fig.  2,  is  representative 
of  the  great  majority  of  these  pins  used  on   all  classes  of 
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locomotives,  from  10  to  16  pins  being  required  for  each  of 
the  68,000  odd  steam  locomotives  in  the  United  States.  A 
conservative  estimate  would  place  the  total  number  required 
for  renewals  at  250,000  per  year,  or  the  production  of  7  of 
the  most  modern  six-spindle  automatic  screw  machines,  each 
working  8  hours  a  day,  300  days  a  year,  not  including  time 
lost  for  breakdowns,  repairs,  or  set-up. 

The  ideal  pin  of  this  nature  should  be  supplied  to  repair 
shops  having  the  body  or  bearing  surface  A  ground  to  speci- 
fied sizes  within  a  limit  of  plus  or  minus  0.001  in.,  the 
lengths  being  as  specified  by  each  railroad.  The  taper  ends 
C  and  D  should  be  rough  turned,  the  larger  diameter  of 
taper  end  C  with  certain  exceptions  being  of  the  same  size  as 
body  A,  the  larger  diameter  of  taper  end  D  being  turned  to 
the  taper  extended  from  the  small  end  C.  Holes  E  and  F  for 
spline  and  cotter  pins  respectively  are  drilled;  the  ends 
threaded;  centers  drilled  at  botW  ends,  and  the  pin  stamped 
with  a  catalogue  number.  The  grooves  or  recesses  G  and  H 
are  necessar}'  to  prevent  shouldering  when  grinding.  Where 
motion  pins  are  to  be  casehardened,  this  operation  can  also 
profitably  be  done  at  the  time  of  manufacture. 

The  bushings,  used  in  connection  with  these  pins,  to  be 
described  later,  should  be  casehardened  and  internally 
ground  about  0.008  in.  larger  than  the  pin  body  which  will 
in  turn  admit  of  0.004  to  0.006  in.  for  a  running  fit  on  the 
pin  when  the  bushing  is  forced  into  the  lever.  (This  is  the 
allowance  shown   in  Fig.   2.) 

When  making  repairs,  all  the  work  required  is  to  machine 
the  two  tap)er  ends  of  the  pin  and  the  outside  of  the  bush- 
ing. As  the  body  A  of  the  pin  and  tlie  bore  of  bushing  have 
both  been  ground  to  the  correct  size  to  fit  each  other,  no 
work  is  necessarv'  on  these  two  surfaces  which  will  reduce 
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due  regard  to  the  body  sizes.  When  considering  repair  con- 
ditions and  the  useful  life  of  levers,  it  would  be  desirable 
to  ream  each  new  valve  motion  lever  so  that  the  pin  body 
will  just  pass  through  the  larger  reamed  side  of  the  jaw, 
as  shown  at  A,  Fig.  3,  the  smaller  reamed  side  of  the  jaw 
being  reamed  to  a  taper  extended  from  the  larger  side.  Both 
sides  of  the  jaw  are  thus  reamed  at  one  time.  This  design 
will  admit  of  a  greater  amount  of  enlargement  of  taper  holes 
at  the  time  of  repairs,  or  in  other  words  the  lever  may  be 
reamed  a  greater  number  of  times  before  the  smaller  reamed 
side  is  as  large  as  the  body  of  the  pin.     Obviously,  when 
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Fig.  2 — Representative  Type  of   Motion   Pin   and   Busliing 

the  time  required  to  make  pin  and  bushing  renewals  about 
75  per  cent. 

Casehardened  and  semi-finished  pins  and  bushings  can- 
not be  turned  at  the  time  of  making  repairs  and,  therefore, 
must  be  ground.  Experience  has  shown  that  the  plain 
cylindrical  grinding  machine  is  best  adapted  for  this  pur- 
pose, not  only  for  the  above  mentioned  pins  and  bushings, 
but  in  addition  for  kunckle  pins  and  bushings,  crank  pins, 
crosshead  pins  and  a  large  number  of  articles  either  case- 
hardened  or  soft.  In  fact,  one  of  the  principal  arguments  in 
favor  of  grinding  is  the  reduction  in  time  required  to  finish 
an  article  to  the  required  size. 

Establishing  Standards 

Referring  again  to  motion  pins,  the  ideal  condition  for 
quantity  production  will  be  when  all  locomotive  valve  mo- 
tion levers  are  reamed  for  the  same  taper  per  foot,  and  the 
lengths  of  pins  as  well  as  their  diameters  are  reduced  to  the 
fewest  number  of  sizes. 

Certain  railroads  have  adopted  a  taper  of  one  in.  per  ft. 
for  all  taper  holes  in  valve  motion  levers,  which  appears 
'  to  be  the  most  satisfactory  from  a  shop  repair,  roundhouse 
and  service  standpoint.  It  would  be  a  good  thing  if  this 
taper  could  be  made  universal.  With  many  existing  stand- 
ards, levers  have  been  reamed  at  the  large  ends  to  some  arbi- 
trary sizes,  such  as  1J4  in.,  2  in.,  etc.,  to  the  foot,  without 
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the  latter  condition  exists,  it  is  necessar)'  to  scrap  the  lever 
or  resort  to  pins  having  larger  bodies. 

The  possible  exception  to  this  design  is  in  the  case  of  extra 
long  pins  where  the  small  ends  become  too  small  for  a  rea- 
sonable sized  nut.  While  the  adoption  of  pins  of  the 
design  mentioned  may  cause  a  departure  from  existing 
standards,  it  will  pay  in  the  long  run. 

Step  Sizes  for  Pins  and  Bushings 

It  would  be  difficult  to  set  a  hard  and  fast  rule  to  govern 
step  sizes  most  desirable  for  all  designs  of  valve  motion  pins. 
Therefore  the  peculiar  design  for  each  class  of  locomotive 
must  be  a  controlling  factor.  For  relatively  long  pins  hav- 
ing bodies  3  in.  or  greater  in  length  and  steep  taper  ends,  it 
will  in  many  cases  be  found  that  one  diameter  of  body  will 
answer  for  practically  all  repairs.  In  this  event  it  is  de- 
sirable to  blank  out  the  taper  ends  to  step  sizes,  a  system 
that  has  worked  well  being  to  make  the  steps  1/16  in.,  % 
in.    and   3/16   in.   larger  than   standard. 

With  shorter  pins  having  a  taper  of  1  in.  or  less  per  foot, 
the  taper  holes  in  levers,  owing  to  wear  or  re-reaming,  are 
frequently  enlarged  so  that  the  smaller  of  the  two  reamed 
holes  of  the  lever  jaw  is  equal  to  or  larger  than  the  body  of 


Fig.   3 — Showing   the   Effect  of   Enlarged    Taper    Holes   Due   to 
Wear  and   Reaming 


standard  pins  as  shown  at  B,  Fig.  3.  To  meet  this  condition 
and  obtain  a  full  taper  surface  on  the  small  end  of  the  pin, 
the  diameter  of  the  body  must  be  made  larger  than  standard 
as  shown  at  C. 

Satisf acton,-  step  sizes  for  the  pin  bodies  are  1/16  and 
14  in.  larger  than  standard,  as  shown  in  Table  1,  the  rela- 
tive diameters  of  taper  ends  C  and  D,  and  body  A  remaining 
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the   same   as   shown   in    Fis;. 


Htnh    the    ta]><.T    ends 


liody  are  thus  enlarged  1/16  in.  or  '  ,s  in. 

Bushings  should  be  standardized  by  making  the  bores 
a  running  fit  on  the  pin  bodies  and  the  outsides  sufficiently 
larger  than  standard  to  take  care  of  enlarged  lever  holes. 
Tajble  2  shows  the  sizes  for  valve  lever  bushing  suitable  for 
use  with  the  pins  shown  in  Table  1 . 

The  outside  diameter  of  the  first  step  size  .1  is  1/1(>  in. 
larger  than  standard,  the  bore  being  of  the  standard  diameter, 
suitaiile  for  use  with  pins  A.  In  practice  it  has  been  found 
that  the  pins  and  bushings  A  are  sufficiently  larger  than 
standard  to  take  care  of  levers  in  which  the  taper  holes  in 
the  jaws  and  the  holes  for  bushings  have  been  enlarged  a 
moderate  amount;  i.e.,  approximately  1/16  in.  as  shown  at  .1, 
Fig.  3.  It  is  understood  that  either  the  pins  or  bushings  may 
'be  ground  down  to  a  suitable  size  for  holes  in  levers  of  any 
diameter  between  that  required  for  new  levers,  or  where  en- 
larged to  the  amount  mentioned. 

Where  the  pins  and  bushings  .1  are  found  too  small  owing 
to  additional  wear  of  lever  holes,  the  pins  and  bushings  B 
are  used,  these  being  1/16  in.  larger  than  A  in  bore  and  out- 
side diameter.  Again  referring  to  Fig.  3,  this  condition  is 
shown  at  C.  The  pins  and  bushings  C  are  1/16  in.  larger 
than  B  and  are  used  in  badly  worn  levers. 

When  manufacturing  bushings  they  should  lie  of  correct 
length,  oil  holes  drilled,  oil  grooves  milled,  stam])ed  with 
catalogue  numbers,  casehardened.  bores  ground  to  limits  of 
plus  or  minus  0.001  in.  and  placed  in  stock. 

Running  Fits  Between  Pins  and  Bushings 

Experience  has  shown  that  for  a  good  running  fit  the 
bores  of  bushings  after  being  forced  into  valve  motion  levers 
should  be  from  0.004  to  0.006  in.  larger  than  the  pin 
bodies.  When  pressing  a  bushing  into  a  lever,  the  bushing 
bore  compresses  a  certain  amount  as  showTi  graphically  at  B, 
Fig.  4;  also  at  times  the  levers  are  slightly  out  of  round  as 
shown  at  C.  Under  the  latter  conditions,  owing  to  the  thin 
bushing  walls,  the  bushing  assumes  approximately  the  same 
shape  as  the  hole  in  the  lever.  In  order  to  take  care  of 
compression  and  imperfect  holes,  good  practice  has  shown 
that  the  bores  of  bushings  at  the  time  of  manufacture  should 
be  0.008  in.  larger  than  the  diameter  of  the  bearing  surface 
of  the  pin. 

As  a  general   rule,   it  is   advisable   to  make  bushings  to 
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Fig.    4 — Bushing     Bore    Reduced    by    Compression;     Bushing 
Conforms   to    Hole   in    Lever 

normal  sizes,  such  as  lyi  in.,  2  in.,  etc.  By  this  practice 
standard  plug  gages  esaily  obtainable  from  gage  makers 
can  be  used.  The  body  or  bearing  surface  of  pins  are 
ground  0.008  in.  smaller,  or  1.492  in.,  1.992  in.,  etc.,  the 
measurements  being  made  with  micrometer  calipers  to  insure 
accuracy. 

Manufacturing  pins  and  bushings  within  the  limits  speci- 
fied in  Tables  1  and  2  does  not  call  for  more  accurate  w'ork- 
manship  than  the  everyday  practice  in  manufacturing  con- 
cerns, and  this  is  a  grade  of  workmanship  which  can  readily 
be,  and  should  be,  the  regular  practice  in  railroad  shops. 
However,  proper  facilities  for  measuring,  such  as  micrometer 
calipers  and  plug  gages  must  be  provided,  and  the  workmen 


siiould    understand    tlial    tile    work    must    come    up    to    the 
prescribed  rec|ui rements. 

Pins    Made   on   Automatics 

The  pins  are  readily  blanket!  out  on  automatic  screw  ma- 
chines or  turret  lathes  from  bar  stock.  The  taper  ends, 
body  and  threadeil  end  call  for  a  grade  of  work  easily  ob- 
tainable when  taking  a  single  cut  or  pass  with  box  tools, 
the  principal  requirement  being  to  turn  the  body  from  0.010 
to  0.02(1  in.  large  to  allow  for  final  grinding.  The  spline, 
or  hole  for  the  key,  and  holes  for  cotter  pins  are  readily 
drilled  in  a  special  jig  which  eliminates  laying  off,  one  ad- 


Fig. 


our-Spindle  Automatic  Adapted  to  Quantity  Manufacture 
of   Valve   Motion    Pins 


justable  drilling  jig  answering  for  all  shapes  and  sizes.  The 
holes  for  grinder  centers  in  threaded  ends  are  drilled  when 
blanking  out  in  the  machines,  the  opposite  or  head  ends 
being  drilled  in  speed  lathes. 

Witli  a  modern  six-spindle  automatic  screw  machine 
these  pins,  4%  in.  long,  are  blanked  out,  not  including 
tlireading,  at  the  rate  of  14  an  hour.  This  machine,  however, 
tan  only  be  recommended  for  central  shops  or  manufacturing 
concerns  where  the  number  of  one  design  made  at  a  time  is  in 
excess  of  2,000  pins. 

For  the  average  shop,  the  four-spindle  automatic  screw 
machine  (Fig.  5),  or  the  single-spindle  automatic*  appears  to 
meet  the  requirements  best  when  considering  the  time  taken 
to  set  up  tools  and  adjust  the  camming.  With  the  latter 
machines  pins  4%  in.  long  are  readily  blanked  out  and 
tlireaded  at  the  rate  of  S  an  hour,  or  with  a  battery  of  four 
machines,  one  man  can  turn  out  20  an  hour,  not  including 
machine  delays.  When  made  on  turret  lathes,  the  output  for 
the  above-mentioned  motion  work  pins  is  about  6  an  hour 
on  an  average. 

Casehardening 

Preparatory  to  ca.sehardening,  the  threaded  ends  of  the 
pins  are  covered  with  fire  clay,  and  gas  pipe  caps  jilaced 
over  the  clay  to  hold  the  latter  in  place,  thus  preventing  the 
threads  from  hardening.  The  pins  are  placed  in  caseharden- 
ing boxes  along  with  a  suitable  compound;  sealed;  the  boxes 
placed  in  a  furnace  and  allowed  to  remain  about  10  hours  or 
the  amount  of  time  necessary  for  the  hardening  to  penetrate 
at  least  1/16  in.  To  caseharden  properly,  the  furnace  is 
kept  at  a  temperature  of  about  1,650  deg.  F.,  as  shown  by 
pyrometers,  the  pyrometer  being  a  part  of  the  regular  case- 
hardening  furnace  equipment. 

On  removal  from  the  furnace,  the  box  is  opened  and  the 
pins  quenched  directly  from  the  casehardening  heat.  While 
this   does   not  refine   the  metal    as   well   as   when   allowing 
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the  pins  to  cool  off,  be  reheated  and  quenched,  the  results 
obtained   by  direct  quenching   meet   all   requirements. 

Grinding  Pin  Bodies 

The  bodies  of  pins  are  now  ground  to  sizes  called  for, 
keeping  within  the  prescribed  limits.  Suitable  machines  for 
this  purpose  are  the  10  in.  by  24  in.  or  10  in.  by  36  in  pl-'^ 
cylindrical  grinding  machine.  The  grinding  wheels  should 
preferably  be  about  54  ii*-  wider  than  the  body  of  the  pin, 
for  by  this  means  the  wheel  .can  lie  fed  directly  onto  the 
work  without  lateral  motion. 

Some  makes  of  grinding  machines  are  equipped  with  auto- 
matic in-feed  and  throw-out  attachments,  by  which  the  wheel 
is-  fed  onto  the  work  automatically  a  predetermined  amount 
without  lateral  motion  of  work  or  wheel.  This  is  a  desir- 
able feature  for  railroad  production  work  as  it  permits  the 
operator  to  remove  and  place  driving  dogs  on  the  pins  while 
other  pins  are  being  ground. 

The  operation  of  grinding  is  as  follows:  After  first  truing 
the  wheel  with  a  diamond,  a  pin  is  placed  in  the  machine 
and  ground  to  the  required  size,  the  diameter  being  measured 
with  micrometer  calipers.     The  automatic  throw-out  for  in- 
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Fig.  6 — Method   of  Milling  Oil  Grooves  in   Bushings 

feed  of  the  wheel  is  then  set  for  the  desired  diameter.  After 
this,  while  grinding  one  pin,  the  operator  removes  the  dog 
from  the  pin  previously  ground,  places  it  on  another  pin,  oils 
the  center  holes,  etc.  When  the  body  of  the  pin  in  the  ma- 
chine is  ground  to  the  correct  diameter,  the  throw-out  auto- 
matically stops  the  in-feed  of  the  wheel.  The  wheel  is  then 
'backed  off  and  the  pin  removed.  The  new  pin  is  placed  in 
the  machine,  the  wheel  fed  in  by  hand  until  just  touching  the 
work,  when  the  feed  is  engaged  which  automatically  feeds 
the  wheel  the  required  amount.  The  same  cycle  is  gone 
through  for  each  pin.  As  a  check,  each  pin  is  measured 
with  micrometers  when  removed  from  the  machine. 

By  this  process,  the  grinding  is  almost  continuous.  With 
proper  grinding  wheels,  the  wheel  wear  is  slight,  but  as  each 
pin  is  measured,  the  throw-out  for  in-feed  is  reset  to  compen- 
sate  for  wear. 

A  good  operator  can  grind  from  20  to  30  pin  bodies 
per  hour,  the  ground  surfaces  being  far  superior  to  those 
obtained  by  filing. 

Manufacturing  Bushings 

Bushings  are  preferably  manufactured  on  single  spindle 
automatic  screw  machines  or  turret  lathes  from  bar  stock  or 
seamless  steel  tubing.  When  made  from  bar  stock,  the  bar  is 
drilled  and  rough  turned  at  the  same  time;  then  finish  turned 
and  reamed;  then  cut  off.  The  reaming  is  about  0.010  in. 
smaller  than  the  size  called  for  which  allows  for  the  final  in- 
ternal grinding.  \\'hen  made  from  seamless  tubing  having 
the  correct  external  and  inside  diameters,  the  operations  are 
reduced  to  that  of  cutting  oft".  However,  the  internal 
diameter  must  be  about  0.010  in.  Ijelow  standard  to  allow 
for  final  internal  grinding,  the  same  as  with  bushings  made 
from  bar  stock.  The  question  of  using  bar  stock  or  tubing 
is  determined  by  relative  costs  considering  the  price  of  ma- 
terial, labor  and  overhead. 

After  completing  in  the  above  machines,  catalogue  num- 
bers are  stamped  on  bushings;  oil  holes  drilled  using  tlie 
drilling  jig;  and  oil  grooves  milled  as  shown  in  Fig.  6.     The 


milling  cutter  best  adapted  for  the  last  operation  is  a  two- 
lipped  end  mill  about  5/16  in.  in  diameter.  This  cutter  is 
used  in  a  vertical  milling  attachment  on  a  horizontal  knee- 
type  milling  machine,  the  cutter  being  set  to  an  angle  about 
.■!0  deg.  from  tlie  horizontal.  \\'hen  milling,  the  bushing  is 
held  en  its  two  ends  in  a  milling  machine  vise.  The  milling 
operation  is  as  follows.  The  bushing  is  placed  in  the  vise; 
the  table  raised  until  the  mill  sinks  into  the  bushing  the 
required  depth  at  one  end  (the  height  of  the  table  being 
governed  by  stops  or  a  dial  gage  on  the  machine);  the  table 
is  then  fed  the  required  amount  to  mill  the  oil  groove;  the 
table  is  lowered  and  the  bushing  removed.  This  results 
in  a  superior  oil  groove  which  only  takes  a  fraction  of  the 
time  required  when  forming  with  a  hammer  and  chisel. 
The  oil  grooves  are  milled  at  the  rate  of  30  to  SO  an  hour. 

The  bushings  are  next  casehardened  and  the  bores  quick- 
ly ground  on  internal  grinding  machines  such  as  shown  in 
Fig.  7.  The  principal  requirements  for  this  work  are  a 
rugged  machine,  quick  means  for  holding  bushings,  and 
ability  to  caliper  or  gage  the  bore  in  the  minimum  amount  of 
time.  In  other  words,  the  speed  of  internal  grinding  is 
largely  a  question  of  the  time  consumed  in  chucking,  stop- 
ping, starting  and  gaging. 

With  the  chucking  grinder  (Fig.  7)  the  valve  motion  bush- 
ing is  held  in  a  3-jaw  universal  chuck.  The  grinding  wheel 
spindle  is  moved  up  to  and  away  from  the  work  by  the 
large  hand  wheel.  The  operation  of  this  hand  wheel  to  the 
right  also  brings  the  universal  chuck  to  rest,  when,  owing 
to  the  grinding  wheel  being  so  far  removed,  the  work  is 
readily  gaged.  By  moving  the  handle  wheel  to  the  left,  the 
chuck  spindle  is  set  in  motion.  The  longitudinal  feed  for 
moving  the  grinding  wheel  back  and  forth  in  the  bushing  is 
thrown  in.  As  a  result  of  these  little-time-savers,  the  grind- 
ing is  almost  continuous  which  increases  the  output  to  an 
extent  where  internal  grinding  is  not  an  expensive  operation. 

In  this  work  it  is  customary  to  make  use  of  plug  gages  for 
sizing  holes,  the  operation  when  grinding  being  to  set  the  in- 
feed  stop  of  the  machine  after  grinding  the  first  bushing  to 


Fig.  7 — Chucking  Grinder  for   Finishing    Bushing    Interiors  to  Size 

the  correct  size.  After  this  the  bushings  are  ground  until 
the  correct  size  is  indicated  by  the  feed  stop.  The  hand 
wheel  is  then  moved  to  the  right  and  the  bushing  tested  with 
a  plug  gage.  If  of  the  proper  diameter,  it  is  removed;  if 
too  small,  the  grinding  is  continued  and  the  feed  stop  reset 
to  compensate  for  grinding  wheel  wear. 

Fitting  Pins  to  Valve   Motion  Levers 

When  levers  are  received  in  the  repair  shop,  the  taper 
holes  are  re-reamed  either  in  a  drill  press  or  by  hand  just 
enough  to  remove  rough  spots  and  true  the  holes,  care  being 
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taken  not  to  enlarge  the  hole>  more  than  is  absolutely  neces- 
sary. When  reamed  in  a  drill  press,  floating  holders  or  drive 
are  employed  to  insure  the  most  accurate  reaming.  The 
holes  will  of  course  vary  in  diameter  and  it  is  therefore 
necessary  to  fit  each  pin  individually  which  is  done  quickly 
when  the  shop  is  properly  ecjuipped  for  this  work. 

After  reaming  and  before  fitting  pins,  it  is  necessary  to 
measure  the  diameter  of  tajR-r  holes  in  clevises  which  is  a 
slow  operation  without  suitable  gages.  One  of  the  most 
handv  gges   for  this   purpose   is   shown    in   Fig.   8   and   its 


Fig.   8 — Gage   for    Measuring    Taper    Holes   and    Checking 

Their  Accuracy 

method  of  use  in  Fig.  1.  This  gage  is  about  J4  in-  thick, 
made  as  follows:  The  two  ends  are  centered;  the  edges 
rough  ground  to  an  approximate  size  and  taper  while  re- 
volving on  the  grinder  centers.  The  gage  is  hardened;  finish 
ground  to  standard  taper;  diameters  stamped  on  the  surface; 
and  finally  lines  agreeing  with  the  diameters  are  etched  on 
one  face  so  this  side  resembles  a  rule  or  scale.  \Vhen  etching, 
the  gage  is  covered  with  wax.  placed  in  a  milling  machine 
and  graduated  as  follows:  A  point  is  carefully  measured 
on  the  taper  surface  of  the  gage  agreeing  in  diameter  with  a 
number  or  stamped  size.  A  line  is  drawn  at  that  point  and 
the  remaining  lines  are  then  drawn  in  the  wax  by  a  scratch 
point  held  in  the  machine  spindle,  the  correct  distances  be- 
tween graduations  being  indicated  by  a  micrometer  dial  on 
the  table  lead  screw.  A  line  is  generally  placed  on  the 
gage  to  show  the  maximum  size  of  re-reaming  allowable 
which  is  a  check  against  too  great  enlargement  of  holes.  A 
convenient  graduation  for  1  in.  taper  per  foot  is  to  space  the 
lines  0.120  in.  apart,  each  line  .showing  an  increase  in 
diameter  of  0.010  in. 

Measuring  Taper  Holes  in  Levers 

The  flat  gage  is  used  both  for  checking  the  accuracy  of 
reaming  and  sizing  taper  holes.  For  checking  the  accuracy 
of  taper  reaming,  the  gage  is  placed  in  a  hole  (Fig.  1), 
given  about  Ks  in.  turn  which  centers  it  in  the  hole,  and 
tried  for  rocking  or  side  motion  at  both  ends.  If  there  is  an 
absence  of  side  motion  at  both  ends,  the  hole  has  been 
properly  reamed.  If  there  be  side  motion,  it  is  an  indica- 
tion of  improper  reaming  which  at  once  calls  attention  to 
defective  reamers  or  bad  work  when  reaming. 

^Making  use  of  gages  of  this  kind  in  railway  shops  has  a 
wonderful  effect  on  the  accuracy  of  reaming,  which  in  turn 
tones  up  the  general  grade  of  work.  Owing  to  the  small 
amount  of  time  taken  to  test  the  accuracy  of  a  hole,  prac- 
tically all  holes  will  be  tested  and  should  there  be  errors,  the 
forenian  will  be  in  a  position  to  fix  the  blame  either  on  the 
reamer  or  workman  who  does  the  reaming.  In  other  words, 
a  check  is  available  that  can  be  made  use  of  without 
elaborate  preparations. 

Grinding  Taper  Ends  of  Pins 

Experience  has  showTi  conclusively  that  the  taper  ends  of 
valve  motion  pins  can  be  ground  much  quicker  than  by  the 


past  practice  of  turning  and  filing.  Casehardened  or  soft 
pins  are  ground  in  practically  the  same  time. 

With  hardened  ])ins  the  grinding  will  at  times  cut  below 
the  hardened  surfaces,  but,  as  the  two  taper  ends  are  a 
tight  fit  and  not  a  running  fit  in  levers,  it  is  of  but  little 
moment  if  these  surfaces  are  hard  or  soft.  The  principal 
requirement,  as  well  underst(X)d,  is  to  obtain  a  hard  surface 
on  the  journal  or  body  such  as  is  insured  with  the  processes 
of  manufacture  already  explained. 

The  number  of  jiins  ground  in  a  given  time  to  fit  rod 
jaws  is  in  reality  governed  more  by  the  appliances  available 
and  the  way  of  going  about  the  job  than  by  the  time  the 
grinding  wheel  is  actually  cutting.  In  other  words,  it  is  the 
time  between  grindings  that  adds  up  and  not  so  much  the 
actual  grinding.  It  therefore  follows  that  any  device  which 
will  reduce  the  time  of  handling  should  Ije  utilized.  Several 
devices  for  this  purpose  are  explained  below. 

Driving  dogs  are  used  which  screw  on  to  the  threaded  ends 
of  the  pins  as  shown  at  D,  Fig.  9.  These  dogs  revolve  free 
of  the  grinding  centers,  thus  allowing  the  pins  to  turn  on 
their  own  centers.  The  driving  arm  of  the  dogs  is  located 
at  the  side  nearest  the  grinder  headstock  in  order  to  prevent 
coming  in  contact  with  the  wheel  when  grinding  the  smaller 
ends  of  pins.  Driving  dogs  are  applied  or  removed  without 
the  use  of  a  wrench  which  is  a  small  point  but  saves  the 
operator  picking  up  a  wrench  each  time  a  pin  is  finished. 

When  preparing  to  grind  taper  ends,  the  grinding  machine 
table  (Fig.  9)  is  swivelled  and  set  as  near  as  possible  to  the 
required  taper  per  foot  from  graduations  marked  on  the  end 
of  the  table.  The  grinding  wheel  is  trued  with  a  diamond 
and  a  pin  placed  in  the  machine.  In  order  to  prove  the  cor- 
rectness of  the  angle  to  which  the  table  is  set,  it  is  customary 


Fig.  9 — Close-up    View   Showing    How   Taper    End    Bearings 
Are   Ground 

to  grind  the  first  pin  a  trifle  larger  than  required  and  try  it 
in  the  taper  hole  of  the  lever.  The  table  is  then  given  such 
final  adjustments  as  may  be  necessary  to  insure  a  perfect  fit 
of  the  pin.  After  properly  setting  the  angle  of  the  taljle,  a 
large  number  of  pins  are  ground  without  other  adjustments. 

The  taper  ends  are  ground  by  feeding  the  grinding  wheel 
directly   on   the   work   without  lateral   motion.      The  grind- 
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ing  and  sizing  operations  are  as  follows :  The  smaller  of  the 
two  ends  is  first  ground,  being  measured  with  micrometer 
calipers,  until  the  diameter  nearest  the  body  is  the  same  as 
readings  taken  from  the  taper  gage.  When  this  end  has  been 
ground  to  the  correct  size,  the  throw-out  stop  for  in-feed  of 
the  grinding  machine  is  set  to  zero;  the  grinding  wheel  is 
backed  off  and  transferred  to  the  large  end.  The  large  end 
is  then  ground  by  feeding  the  wheel  in  to  the  same  setting  of 
the  throw-out  stop  which  results  in  finishing  the  large  end 
to  the  same  taper  as  the  small  end.  The  operator  judges  the 
the  time  when  the  grinding  wheel  should  be  stopped  largely 
by  the  sparks  thrown  off. 

Output  of  Fitted  Pins  per  Hour 

A  skillful  operator  can  grind  the  taper  ends  of  practically 
all  pins  to  fit  the  levers  on  the  first  trial.  Assuming  that 
the  levers  are  located  close  to  the  machine,  the  output,  in- 
cluding handling  levers,  measuring  with  a  taper  gage,  grind- 
ing, and  driving  the  pins  into  place,  is  from  6  to  10  pins  an 


Fig.    10 — Truing   Worn    Bushing    Hole    in    Valve    Motion    Lever 

hour,   or   sufficient   to   meet   the   average   requirements   of   a 
shop  repairing  75  locomotives  a  month. 

Among  the  advantages  gained  by  grinding  may  be  men- 
tioned the  more  accurate  fitting  owing  to  smooth  surfaces; 
casehardened  pins  are  finished  as  readily  as  soft;  stock  pins, 
economically  manufactured  by  quantity  production,  can  be 
used.  From  a  repair  shop  operating  standpoint,  having 
these  pins  semi-finished  and  the  bodies  ground  to  sizes  to 
fit  the  bushings  is  a  decided  advantage  compared  with  older 
methods  of  making  each  piece  individually,  drilling  cotter 
pin  holes  and  where  hardened  pins  are  used,  waiting  for 
casehardening. 

Fitting  Bushings  to  Levers 

In  order  to  correct  the  defect,  shown  graphically  at  C, 
Fig.  4,  it  has  been  found'  good  practice  to  true  the  holes  in 
levers  before  applying  'bushings.  In  repair  work  practically 
every  lever  hole  is  of  a  different  diameter  and  to  attempt  to 
ream  the  holes  would  require  a  large  number  of  reamers. 
The  time  required  for  reboring  is  prohibitive.  Either  method 
results  in  an  excessive  enlargement  of  holes  which  shortens 
the  useful  life  of  levers.  Practice  has  shown  that  the  holes 
are  trued  quickly  and  accurately  by  grinding  on  planetary 
internal  machines,  such  as  sho'\\'n  in  Fig.  10. 

The  operation  of  grinding  a  link  foot  hole,  well  shown  by 
the  illustration,  is  as  follows:  The  link  or  lever  is  bolted  to 
an  angle  plate,  on  the  grinder  table.  (For  long  levers  or  rods, 
such  as  the  radius  and  eccentric  rod,  the  outer  ends  are  sup- 
ported by  chains  attached  to  a  jib  crane.)  The  table  is  ad- 
justed vertically  and  horizontally  so  that  the  planetary  move- 
ment  of   the   spindle   causes   the    wheel  to   grind    an   equal 


amount  on  all  sides  of  the  hole.  The  dogs  controlling  the 
longitudinal  travel  of  the  table  are  set  and,  if  necessary, 
the  wheel  is  trued  with  a  diamond.  During  the  grinding,  the 
table  and  work  automatically  travel  longitudinally,  the  wheel 
spindle  eccentricity  being  gradually  enlarged  by  hand  as  the 
hole  is  enlarged.  This  is  continued  until  high  spots  or 
irregularities  are  removed,  resulting  in  a  true  hole,  enlarged 
only  the  minimum  amount. 

As  a  general  rule,  it  is  advisable  to  grind  holes  for  bush- 
ings in  valve  motion  levers  when  they  differ  more  than 
0.003  in.  from  a  true  cylinder.  This  must  be  understood  to 
mean  the  amount  the  hole  is  out  of  round  and  not  the  actual 
diameter  of  the  hole.  Owing  to  the  quick  method  of  fitting 
bushings  next  explained,  the  diameter  of  holes  in  levers 
from  a  repair  shop  standpoint  is  not  important. 

Under  conditions  met  with  in  repair  work,  practically  no 
two  holes  in  valve  motion  levers  into  which  bushings  are 
pressed  are  of  the  same  diameter  which  makes  it  necessary 
to  finish  the  outside  of  each  bushing  to  a  different  diameter. 
In  practice,  either  hard  or  soft  bushings,  such  as  shown  in 
Table  2,  are  quickly  ground  on  the  outside  to  meet  this  con- 
dition of  varying  sized  lever  holes. 

Calipering    Hole    Diameters 

For  calipering  the  diameters  of  holes  in  levers,  a  sliding 
triangular  gage  is  used  similar  to  the  one  described  in  de- 
tail on  page  711  of  the  December,  1922,  Railway  Mechanical 
Engineer.  In  using  this  gage  it  is  tried  at  several  angles 
for  the  purpose  of  detecting  errors  in  roundness,  the  latter 
Ijeing  indicated  to  a  person  accustomed  to  its  use  by  the 
rocking  motion  or  "feel"  in  different  positions.  When  there 
is  a  question  as  to  the  necessity  of  grinding  a  hole,  the 
diameter  is  measured  at  the  larger  and  smaller  diameters 
and  should  this  variation  exceed  0.003  in.,  the  lever  is  sent 
to  a  planetarj-  grinder  for  truing  defective  holes.  In  the 
event  of  the  hole  being  satisfactory,  its  diameter  is  ascer- 
tained by  measuring  over  the  projecting  end  of  the  gage  with 
micrometer  calipers,  a  person  accustomed  to  this  work  meas- 
uring a  hole  in  less  than  3/  min.  This  gage  has  the  ad- 
vantages of  speed,  accuracy  and  the  use  of  one  micrometer 
for  measuring  both  the  diameter  of  the  hole  and  outside  of 
the  bushing. 

Bushings,  as  shown  in  Table  2,  are  finished  complete,  in- 
cluding grinding  the  bores  at  the  time  of  quantity  manufac- 
ture.   Therefore,  all  that  remains  to  be  done  is  to  finish  the 


Grind  fo 
Limits 
t .  OOOS" 


K 

L 

V/i  in. 

25^ 

in. 

2  in. 

2Vi 

in. 

2  A  in. 

2V>. 

in. 

2'/i    in. 

IVi 

in. 

Table  2— Proposed   Step   Sizes  for   Valve   Motion    Bushings 

Step  sizes  A 

Standard     l'/2   in. 

A     1/=    in. 

B     1ft    in. 

C    15-3   {n. 

outsides  to  a  size  suitable  for  a  force  fit  in  the  levers.  This 
is  economically  done  on  10-in.  by  36-in.  plain  cylindrical 
grinders. 

When  fitting  a  bushing,  the  diameter  of  the  hole  in  the 
lever  is  measured  with  the  triangular  gage  and  micrometer, 
a  suitable  bushing  for  the  class  being  selected  from  stock 
and  placed  on  an  expanding  arbor  in  the  grinder.  The 
diameter  is  then  ground  from  0.003  to  0.004  in.  larger  than 
the  lever  hole,  the  diameter  of  the  bushing  being  measured 
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with  the  same  pair  of  micrometers  used  on  the  triangular 
gage.  For  short  bushings  it  is  the  practice  to  feed  the  grind- 
ing wheel  directly  on  to  the  work;  for  bushings  where  the 
length  is  greater  than  the  wheel  width,  traversing  motion  is 
used. 

Assuming  that  the  levers  are  located  close  to  the  machine. 
thus  avoiding  the  necessity  of  the  Of)erator  traveling  long  dis- 
tances when  obtaining  measurements,  from  8  to  10  bushings 
are  ground  in  an  hour,  including  the  measurement  of  lever 
holes. 

As  previously  mentioned,  the  bores  of  A  bushings  (Table 
2)  and  A  pins  (Table  1)  for  the  same  class  of  locomotive 
and  part  are  ground  to  the  proper  diameter  for  a  running  fit 
on  each  other.  When  the  lever  holes  have  not  been  enlarged 
to  any  great  extent,  both  A  bushings  and  pins  are  used. 
As  a  result,  the  companion  parts,  such  as  lap  and  lead  lever 
and  lap  and  lead  lever  connector  to  crosshead,  are  bushed  or 
pins  applied  without  pairing  these  two  levers.  This  makes 
it  possible  to  repair  the  entire  lot  of  each  kind  of  levers  that 
may  be  in  the  shop  and  then  repair  another  lot  of  different 
levers.  All  lap  and  lead  levers  available  are  bushed  or  pins 
fitted  at  one  time.  The  same  operation  is  gone  through  with 
for  the  links,  the  radius  rods,  the  eccentric  rods,  etc.     After 


applying,  bushings  and  pins,  the  levers  are  placed  on  racks 
and  used  as  the  erecting  shop  needs  them. 

Where  lever  holes  are  badly  worn,  B  pins  and  bushings 
are  used.  These  are  similar  to  -4  pins  and  bushings  and  pair 
with  each  other,  but  cannot  te  used  with  the  latter.  In  case 
of  excessive  wear,  class  C  pins  and  bushings  are  used  which 
will  not  pair  with  class  A,  or  B.  Where  conditions  require 
large  pins  or  bushings,  the  companion  levers  must  be  kept 
in  pairs.  Experience  indicates  that  90  ]ier  cent  of  all  re- 
pairs can  be  made  with  cla.ss  .1  pins  and  bushings. 

Summary  of  Advantages 

The  advantages  gained  by  standardizing  are:  First, 
quantity  production  at  reduced  cost,  eliminating  the  work  of 
fitting  each  individual  pin  to  each  bushing  at  the  time  of 
making  repairs.  From  a  repair  shop  standpoint,  another 
great  advantage  is  owing  to  the  fact  that  the  levers  can  be 
used  on  any  locomotive  of  the  same  class;  they  need  not  be 
put  back  on  the  same  locomotive  and  any  lever  for  the  same 
class  of  locomotive  will  pair  up  with  its  companion  lever. 
Finally,  the  quality  of  the  fitting  and  l>earing  surfaces  is 
greatly  improved,  tending  to  increase  the  time  between  repairs 
and  the  effective  life  of  motion  levers  and  parts. 


Fuel  Consumption  of  Oil  Burning  Locomotives' 

Data  Obtained  on  Southern   Pacific  Facilitate  Comparison 
of  Steam  and  Electric  Motive  Power 

By  A.  H.  Babcock 

Electrical    Engineer,    Southern    Pacific    Railroad 

PART    II 


IT  will  be  of  interest  to  follow  a  train  from  Kern  Junction 
to  Summit.  All  freight  trains  stop  at  Kern  Junction  to 
check  the  register,  and  for  orders.  The  grade  from 
Kern  Junction  to  Magunden  being  light,  the  acceleration  is 
high,  and  the  speed  at  Magunden  averaged  about  38  miles 
per  hour.  According  to  the  cur\'e  the  fuel  consumption  per 
1,000  ton-miles  on  a  0.1  per  cent  grade  at  constant  speed 
would  be  10.25  gallons.  The  actual  fuel  consumption  as 
shown  by  "A"  is  16.29  gallons.  The  difference  (16.29  — - 
10.25  =  6.04)  represents  the  fuel  cost  of  acceleration.  The 
grade  from  Magunden  to  Edison  is  0.83  per  cent.  The 
speed  of  the  train  was  reduced  from  about  38  miles  to  30 
miles  per  hour.  According  to  the  curve  the  fuel  consumption 
should  be  20.75  gallons,  but  the  actual  fuel  consumption  is 
16.43  gallons,  the  difference  (20.75  —  16.43  =  4.32) 
represents  the  fuel  saved  by  using  a  part  of  the  kinetic  energy 
in  the  train.  From  Edison  to  Flag  No.  1  the  grade  is  in- 
creased to  1.16  per  cent,  the  sjjeed  of  the  train  is  reduced  to 
about  26  miles  per  hour,  and  point  "C"  is  at  the  left  of  the 
curve.  From  Flag  No.  1  to  Flag  No.  2  the  grade  is — 1.22 
per  cent,  the  speed  of  the  train  is  increased  to  38  miles  per 
hour,  the  kinetic  energy  is  increased,  and  pvoint  "D"  is  at 
the  right  of  the  curve.  From  Flag  No.  2  to  Flag  No.  3  the 
grade  is  0.89  per  cent,  the  speed  is  reduced  to  31  miles  per 
hour,  and  point  "E"  is  at  the  left  of  the  curve.  From  Flag 
No.  3  to  Flag  No.  4  the  grade  is  2.21  per  cent,  the  speed  is 

•A  paper  presented  ?.t  the  spring  cmvention  of  the  American  Institute  of 
Electrical  Encineers  at  Pittsburgh,  Pa.,  on  April  25.  This  is  the  second 
part  of  an  article  in  two  parts.  The  first  part  described  a  method  employed 
for  -securing  an  accurate  measurement  of  the  efHciency  of  an  oil-burning 
steam  locomotive  in  moving  a  !,000-tcn  train  over  a  given  piece  of  track. 
The  following  describes  the  manner  in  which  the  metliod  was  applied  and 
includes  the  results  obtained. 


reduced  to  1 7  miles  per  hour,  and  point  "F"  is  at  the  left 
of  tlie  curve.  From  Flag  No.  4  to  Flag  No.  5  the  grade  is 
1.14  per  cent,  the  speed  is  increased  to  20  miles  per  hour, 
and  point  "G"  is  at  the  right  of  the  curve.  From  Flag  No.  5 
to  Flag  No.  6  the  grade  is  2.31  per  cent,  the  distance  is  over 
23  miles,  the  drop  in  speed  from  20  to  12  miles  f>er  hour  has 
very  little  effect  on  the  total  fuel  burned,  and  ppint  "H"  is 
on  the  curve.  From  Flag  No.  6  to  Tehachapi,  the  grade  is 
1.24  per  cent,  and  although  the  train  accelerated  after  pass- 
ing Flag  No.  6,  which  would  tend  to  increase  the  fuel  con- 
sumption, the  train  was  brought  to  rest  at  Tehachapi  and  the 
kinetic  energy  in  the  train  offset  a  part  of  the  fuel  that  would 
have  been  burned  at  constant  speed,  and  point  "I"  falls  to 
tlie  left  of  the  curve.  From  Tehachapi  to  Summit  the  grade 
is  0.62  per  cent.  The  train  started  from  rest,  therefore  due 
to  acceleration  point  "J"  falls  to  the  right  of  the  curve.  It 
is  of  interest  to  note  that  the  actual  test  data  illustrate  the 
well  known  fact  that  kinetic  energy  can  be  exchanged  for 
fuel  and  fuel  for  kinetic  energy. 

It  is  not  considered  that  the  results  of  this  test  .should  be 
depended  upon  for  slight  grades  either  positive  or  negative, 
because  there  is  no  section  of  level  track  between  Bakersfield 
and  Mojave.  For  grades  of  less  than  0.5  per  cent,  both  posi- 
tive and  negative,  the  curve  should  not  be  depended  upon  for 
accurate  results. 

A  locomotive  of  lower  thermal  efficiency  than  the  No.  3614 
would  burn  more  fuel  for  any  given  grade  than  that  shown 
on  the  curve.  The  result  would  be  a  flatter  curve.  On  the 
other  hand  a  locomotive  of  higher  tliermal  efficiency  would 
burn  less  fuel  than  shown  and  the  curve  would  be  steeper. 
It  is,  therefore,  apparent  that  the  slope  of  the  curve  is  a  func- 
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tion  of  the  efficiency,  and  the  steeper  the  curve  the  higher  the 
efficiency. 

Fuel  Required 

From  the  curve,  the  fuel  required  per  1,000  ton-miles 
on  a  2  per  cent  grade  equals  38.0  gallons,  and  for  a  1  per 
cent  grade  equals  23.3  gallons.  The  difference  (38.0  —  23.3 
=  14.7)  represents  the  fuel  burned  moving  a  1,000  ton  train 
one  mile  over  a  1  per  cent  grade  without  friction;  because 
both  the  38.0  and  the  23.3  gallons  are  for  grade  resistance 
plus  train  friction,  the  train  friction  being  the  same  in  each 
case,  the  difference  is  for  a  differential  grade  resistance  of 
1  per  cent.  A  1  per  cent  grade  resistance  is  20  pounds  per 
ton.  Then  the  work  done  in  moving  the  given  train  one  mile 
over  a  1  per  cent  grade  without  friction  equals  20X1  lOOO 
X  5,280  =  105,600,000  foot  pounds.  This  required  14.7 
gallons  of  fuel  or  14.7  X  8  X  18,000  X  778.1  ==  1,647,082,- 
080  foot  pounds.  The  thermal  efficiency  equals  105,600,- 
000/1,647,082,080  =  0.0641,  or  6.41  per  cent.  It  will  be 
seen  at  once  that  this  method  of  determining  engine  thermal 
efficiency  is  independent  of  train  resistance  at  driver  tires 
which,  at  the  best,  is  a  difficult  matter  to  determine  with  ac- 
curacy. 

The  method  used  above  for  determining  efficiency  is  based 
on  a  known  weight  of  train,  a  known  grade  resistance  and 
test  values  for  fuel  consumption,  and  should  be  very  nearly 
correct. 

The  fuel  burned  on  a  1  per  cent  grade  for  grade  and  train 
resistance  is  23.3  gallons.  If  the  train  resistance  equals  X 
then : 

(20 -f  X)/X=  23.3/(23.3  —  14.7) 

From  which  X  equals  11.7  pounds  per  ton. 

This  does  not  check  with  the  assumed  7  pounds  per  ton, 
shown  in  Table  V,  because  the  7  pounds  covers  only  rolling 
friction,  and  the  11.7  pounds  is  for  rolling  friction  plus  loco- 
motive internal  friction,  such  as  pistons,  valves,  and  other  en- 
gine parts.  If  Schmidt's  7  pounds  is  correct  for  the  rolling 
friction  then  the  difference,  (11.7  —  7),  4.7,  is  the  locomo- 
tive internal  friction;  this  friction  for  the  given  train  of  1,000 
tons  is  equal  to  a  drawbar  pull  of  4.7  X  1,000  =  4,700 
pounds,  or  about  9.0  per  cent  of  the  total  drawbar  pull  on  the 
maximum  grade  of  2.31  per  cent  from  Flag  No.  5  to  Flag 
No.  6. 

As  the  negative  grade  increases,  the  fuel  consumption  is 
reduced  until  the  negative  grade  resistance  is  numerically 
equal  to  the  total  frictional  resistance  of  train  and  engine. 
The  minimum  fuel  consumption  of  2.5  gallons  per  mile  as 
shown  on  the  curve  represents  standby  losses  and  should  be 
about  equal  to  the  fuel  burned  standing  on  a  siding  with  the 
train,  which  is  42.8  gallons  per  hour.  Then  42.8/2.5  =  17.1 
is  the  drifting  speed  of  the  train  in  miles  per  hour,  that  cor- 
responds to  the  minimum  consumption  of  fuel.  The  down 
grade  speed  limit  for  freight  trains  by  order  is  18  miles  per 
hour.  Evidently,  then,  there  is  a  good  compliance  with  orders. 


For   heavy   negative   grades   the   fuel   consumption   is   again 
increased,  for  pumping  air  for  braking  purposes. 

The  over-all  efficiency  determined  by  this  test  was  5.57 
per  cent.  It  is  the  ratio  of  the  integrated  foot  pounds  of 
work  done  by  the  engine  whenever  the  drawbar  pull  was 
positive,  to  the  total  energy  in  the  fuel  used  over  the  same 
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Speed- Miles  Per  Hour 

Fig.   6 — Fuel    Required   to   Accelerate    1000   Tons 

Over-all   thermal  efficiency   =:    5.65   per  cent 

time.  Apparently  it  is  constant  for  all  grades  greater  than 
0.5  per  cent. 

For  a  long  time  it  has  been  known  that  drifting  as  much 
as  possible  saves  fuel.  Except  on  positive  grades  only, 
seldom  is  it  possible  to  drift  to  rest.  Fig.  6  gives  a  measure 
of  the  saving  that  may"  be  made  by  taking  advantage  of  favor- 
able opportunities.  The  kinetic  energy,  in  terms  of  fuel,  in  a 
1,000  ton  train  moving  at  50  miles  per  hour  equals  27.74 
gallons.  If  the  engineer  makes  a  sudden  stop  by  heavy  brak- 
ing the  greater  part  of  this  27.74  gallons  is  lost  in  heat  at  the 
brake  shoes.  If  his  train  schedule  will  permit  him  to  drift 
down  to  25  miles  pier  hour  before  applying  brakes  the  fuel 
equivalent  for  kinetic  energy  is  6.93  gallons,  and  20.81  gal- 
lons of  fuel  will  be  saved.  The  curve  shows  that  drifting  to 
one-half  of  the  normal  running  speed  before  applying  brakes 
saves  75  per  cent  of  the  fuel  equivalent  for  kinetic  energy. 

There  has  been  much  discussion  of  the  question  which 
train  should  take  siding,  when  trains  meet  on  a  single-track 
line,  that  the  maximum  fuel  economy  should  result.  Many 
elements,  other  than  fuel,  enter  into  the  total  cost.  The  fuel 
burned  chargeable  to  the  meet  is  for  two  purposes:  First  for 
slowing  down  or  stopping  to  throw  switches,  and  second,  for 


TABLE   III-GRADE  AND  CUR\-ATURE-TEHACHAPI-EASTBOUND 


Location 


From  To 

Kern     .Tct Magunden 

Magunden     l-^dison     .  . 

Edison    Flag    1     .. 

Flag    1     Flag    2    .. 

Flag    2    Flag    .•;     .  . 

Flag    3     Flag    4     .. 

Flag    4    Flag    5     .. 

Flag    5     Flag    6    .. 

Flag    5    Tehachapi 

Teliachapi      Summit      . 

Summit     Flag    7     .  . 

Flag    7    Flag    8    .. 

Flag    8    Proctor    .. 

Proctor     Flag    9    .. 

Flag    9    Flag    10    . 

Flag    10    Flag    11    . 

Flag    II     Flag    12    . 


Jistance 
miles 
3.4 
3.1 
5.62 
1.004 
6.225 
0.892 
2.179 
23.355 
1.225 
1.8 
2.07S 
1.136 
1.486 
1.488 
0.852 
1.914 
8.637 


Rise 

feet 

17.8 

135.7 

342.9 

—68.9 

268.9 

89.0 

115.0 

2,575.0 

79.5 

58.5 

—46.0 

—65.0 

5.5 

—39.5 

—80.0 

— 50.C 

—960.00 


Total 

curvature 

degrees 


17.5 

99.3 

589.5 

376.3 

417.5 

6,751.0 

17.6 


13.6 
46.4 

'98.3 

27.9 

547.7 


Average 

grade 

per  cent 

0.10 

0.83 

1.16 

—1.30 

0.82 

1.89 

1.00 

2.09 

1.23 

0.62 

—0.42 

—I. OS 

0.07 

—0.50 

—1.78 

—0.50 

—2.10 


Average 

curvature 

degrees 


0.06 

1.9 

1.8 

8.0 

3.6 

5.48 

0.3 


0.2 
0.6 

2^2' 

0.3 

1.2 


Per  cent  grade 

correction 
for  curvature* 


0.08 
0.07 
0.32 
0.14 
0.22 
0.01 


0.01 
0.02 

6'.09 
0.01 
0.05 


Equivalent 
grade 
per  cent 

0.10 

0.83 

1.16 
—1.22 

0.89 

2.21 

1.14 

2.31 

1.24 

0.62 
—0.42 
—  1.07 

0.09 
—0.50 
—1.69 
—0.49 
—2.05 
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standby  while  waiting  for  the  other  train.  The  standby  losses 
depend  upon  time  rather  than  tonnage  and  have  been  dis- 
cussed previously  in  the  second  group  of  factors. 

As  long  as  every  movemeBt  of  the  train  is  in  the  normal 
direction  that  the  train  is  traveling,  only  the  extra  fuel  re- 
quired for  slow-downs  or  stops  should  be  charged  against 
the  meet.  Table  V  gives  gallons  of  fuel  burned  running 
through  sidings,  distance  in  feet  through  sidings,  weight  of 
train,  gallons  of  fuel  that  would  have  been  burned  moving 
the  same  distance  on  the  main  line,  and  the  extra  fuel  burned. 

Table    IV— Fuel    Per    1,000    Ton-Miles— Tehaciiapi 


Section 


Gallons  of  fuel  per  1,000 
ten-miles 


Eastbound 


Kern   Jet Magunden    16.29 

Magunden    Edison    16.43 


Edison 


Flag 
Flag 
Flag 
Hag 
Flag 
Flag 


.Flag 
.Flag 
.Flag 
.Flag 
.Flag 
.Flag 


Tehachapi    Svimmit 

Summit    Flag    7 

Flag    7    Flag    8 

Flag    8     Prcctor 

Proctor    Flag    9 

Flag    9    Flag    10 

Flag    10    Flag    11 

Flag    II     Fl.ig    12 


1     20.86 

2     6.11 

3     • 16.31 

4    30.71 

5     26.39 

6     42.43 

Tehachapi     23.17 

20.59 

S.62 

1.62 

6.73 

4.35 

2.70 

4.30 

3.06 


Westbound 

6.31 

2.93 

3.13 
21.03 

3.50 

2.24 

3.3S 

2.77 

4.71 

4.24 
15.19 
15.33 
11.27 
22.14 
27.17 
19.82 
46.56 


An  analysis  of  results  indicates  that  taking  siding  on  a  heavy 
grade  was  quite  different  from  taking  siding  on  a  medium 
grade.  The  first  group  in  Table  No.  -V  is  for  grades  over 
2  per  cent,  and  the  second  group  for  grades  less  than  2  per 
cent.  The  average  fuel  cost  of  taking  siding  on  grades  of 
over  2  per  cent  is  18.3  gallons.  For  grades  materially  less 
than  2  per  cent  no  extra  fuel  was  burned.  The  trains  do 
not  move  at  a  speed  of  over  1 2  miles  per  hour  up  heavy 
grades,  so  that  the  fuel  required  for  acceleration  is  less  than 
2  gallons  per  1,000  ton  train.     Brakes  are  applied  to  hold 

Tarle  \' — Fuel  Cost  of  Meet  Per  1.000  Ton*  Trai.v — Tehachapi 


S3 


Grades   Over  2   Per 


2— E 
4— E 
6— E 
7— E 
8— E 
9— E 
9— E 
3— \V 
7— W 


1— E 
1— E 
4— E 
8-  W 


44 
70 
45 
45 
51 
89 
45 
40 
63 

Totals    .  , 
.Average 


4,374 
4.544 
4.544 
4.544 
4.544 
5. 468 
4.291 
4.013 
4.287 


1,030 
1,018 
1,001 
1,021 
1,018 
1,020 
1,019 
1,067 
1,089 

9,283 
1,031 


42.7 
68.8 
45.0 
44.0 
50.2 
87.2 
44.2 
37.5 
59.7 


—  ^  CjJ 

■ZES 

a 

'X.^BSi 

£oS 

« 

Cent 

34.0 

8.7 

Allard 

35.2 

33.6 

Woodford 

35.2 

9.8 

Woodford 

35.2   . 

8.8 

Woodford 

35.2 

15.0 

Woodford 

42.4 

44.8 

Rowen 

33.4 

.  10.8 

Cable 

31.1 

6.4 

Warren 

33.2 

26.5 

Fram 

164.4 
18.3  per   1,000  ton 


25 
18 
21 

22 


4,411 
4.303 
4.411 
5,315 


Light  Grades 
1,021  24.5 

1,016  !7.7 

1,020  20.6 

1,064  20.6 


20.0 
26.1 
20.0 

22.2 


Total      . 
Average 


4.5 
6.4 

0.6 
-1.6 

-2.9 
-0.7 


Bena 

Ilmon 

Bena 

Cameron 


the  train  rather  than  to  stop  the  train.  It  is  believed  there- 
fore that  the  extra  fuel  burned  taking  siding  on  heavy  grades 
is  due  to  the  fact  that  the  slow,  heavy  starting  and  pulling 
works  the  engine  beyond  its  most  efficient  point,  and  in  several 
cases  the  locomotive  slipped  its  wheels.  On  light  grades  a 
freight  train  moves  at  a  speed  of  20  to  35  miles  per  hour.  But 
trains  take  siding  at  low  speed  on  all  grades.  The  drawbar 
pull  per  ton  is  greater  at  high  speed  than  at  low  speed,  and 
the  fuel  saved  by  moving  through  sidings  at  a  low  and  more 
efficient  speed  offsets  the  fuel  loss  due  to  braking.  It  is  felt 
that  these  results  should  be  applied  in  general  with  caution, 
because  fuel  used  varied  between  wide  limits. 


The  engineer  is  held  responsible  for  the  fuel  cliarged  to 
road  service.  Part  of  this  fuel  is  burned  in  the  actual 
progression  of  the  train;  tlie  remainder  is  burned  in  locomo- 
tive or  train  movements  incident  thereto.    The  fuel  burned  in 


Table     \T — Operktixg     Efficiency — Fuel— TEHACiiAri 

Ratio  between  fuel  burned  moving  train  and  total  fuel  burned  from  30 
minutes  before  leaving  initial  terminal  until  10  minutes  after  arrival  at 
home  terminal. 

Operating  efficiency 

Trip  per  cent 

1— E     92.6 

2— E     96.1 

3— E     96.5 

4— E     93.9 

6— E     89.5 

7— E     95.1 

8— E     95.7 

9— E     95.2 

Average   eastbound    94.3 

1— W    88.3 

3— W     90.7 

4— W    87.1 

5— W   87.7 

6— W     93.0 

7— W    89.6 

8— W    85.1 

Average    westbound     88.7 

Weighted   average  eastbound  and   westbound.  .  .  92.5 

actual  train  movements  depends  upon  the  efficiency  of  the 
locomotive  and  the  skill  of  the  engineer.  The  fuel  burned 
for  miscellaneous  purposes  depends  upon  traffic  conditions 
and  the  general  efficiency  of  the  division  organization  in 
handling  traffic.  In  this  discussion  the  ratio  between  the 
fuel  burned  moving  the  train  and  the  total  fuel  charged  to 
road  service  is  called  "Operating  Efficiency,  Fuel."  The 
ojjerating  efficiencies  for  each  trip,  averages  eastbound  and 
westbound,  and  for  all  test  trips,  are  showTi  in  Table  VI. 

Taeie    VII — Locomotive   Ther.mal    Efficie.vcy — Tehachapi 
For    a    Train    of    1,000    Tons — -Eastbound 


Location 


Distance 


From 


To 


Miles 
A 


Firing   up   90  min 

Standby   60   m  n.     

Testing  air   30  min 

Bakersfield     .  .  Kern    Jet. .  . . 

Kern    Jet .Magunden    .. 

Magunden    ...Edison     

Edison     Fbie    1    

Flag   1    Flag   2    

Flag  2    Flag    3    

Flag  3    Flag    4    

Flag  4    Flag 

Flag  5    Flag 

Flag  6  .  . 
Tehachapi 
Summit  . 
Flag  7    .  . 

Flag  8    Proctor 

Proctor    Flag    9 


.    0.7 
.   3.4 
.   3.1 
.   5.62 
.    1.004 
.   6.225 
.   0.892 
.   2.179 
.23.355 
.    1.225 
.    1.8 
2.078 


Tehachapi 

Summit    . 

Flag    7    ... 

Flag    S    1.136 

1. 486 
1.4SS 

Flag  9    Flag    10   0.852 

Flag   10    Flag    11    1.914 

Flag   11    Flag    12    8.637 

Flag   12    Mcjave     0.709 

Mojave  to  engine-house  60  min 

Standing  at  stntinns   SO  min 


Feet 
B 


3,700 

17,950 

16,370 

29,670 

5.300 

32.860 

4.710 

11,500 

123,300 

6,470 

9.500 

10,970 

6,OC0 

7,850 

7,860 

4.500 

10,100 

45,600 

3.740 


Equiva- 
lent 
grade 
per  cent 
C 


0.07 

U.l 

0.83 

1.16 

—1.22 

0.89 

2.21 

1.14 

2.31 

1.24 

0.62 

—0.42 

—1.07 

0.09 

—0.50 

—1.69 

—0.49 

— 2.05 

—  1.15 


Grade 

Total 

resist- 

resist- 

ance 

ance 

Ib./ton 

Ib./ton 

D 

E 

CX20 

D-l-7 

"V.4 

"8.4 

2.0 

9.0 

16.6 

23.6 

23.2 

30.2 

—24.4 

—17.4 

17.8 

24.8 

44.2 

51.2 

22.8 

29.8 

46.2 

53.2 

24.8 

31.8 

12^4 

19.4 

—8.4 

—  1.4 

—21,4 

—  14.4 

1.8 

8.8 

— lO.O 

—3.0 

—33.8 

—26.8 

—9.8 

—2.8 

—41.0 

—34.0 

—23-0 

—16.0 

Such  a  ratio  is  a  measure  of  the  operating  efficiency  of 
the  division  organization.  The  high  value  determined  by 
this  test,  92.5  per  cent,  indicates  a  co-operation  between 
dispatchers  and  train  crews  not  often  realized.  It  indicates 
also  a  ven,-  small  margin  of  possible  gain  between  steam  loco- 
motives, well  handled,  and  the  theoretical  limit  of  the  electric 
locomotive,  100  per  cent  less  engine  auxiliaries.  A  second 
track  would  undoubtedly  raise  this  ratio;  but  single-track 
operation  docs  not  excuse  a  low  efficiency. 

Many  changes  have  been  made  in  locomotive  design  dur- 
ing the  past  few  years.  Larger  units,  higher  boiler  pressure, 
superheaters,  and,  more  recently,  the  addition  of  feed  water 
heaters  and  boosters,  have  gone  a  long  way  toward  increasing 
efficiency.  Though  the  locomotive  used  for  this  test  is  one 
of  the  well-known  types  for  heavy  mountain  service,  and  was 
tested  under  its  most  economical  load,  yet  the  average  thermal 
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efficiencv  is  less  than  6  per  cent;  hence  a  slight  numerical 
increase  in  this  efficiency  would  result  in  a  tremendous  sav- 
ing in  fuel.  For  example,  the  Super  Power  Survey  showed 
an  expected  fuel  saving  of  67  per  cent  in  freight  service, 
which  means  a  thermal  efficiency  of  about  8.S  per  cent. 
Whether  in  electric  service  such  a  point  is  within  reach,  others 
must  determine.     In  making  such  comparisons  it  is  necessary 


Table  VII— Part  2 

Eastbound 

Million 

Total 

Total 

ft.  lb. 

Hp.  hr. 

Thermal 

weight 

tr.ictive 

at  drivers 

at  drivers 

hp.  hr. 

Computed 

of  train 

effort 

constant 

constant 

for  5.57  per 

fuel 

miles 

tolls 

pounds 

speed 

speed 

cent  efficiency 

galkins 

A 

F 

G 

H 

1 

J  +  only 

K 

E  X  F 

B  X  G/10» 

H/1.9S 

I/0.O557 

J/0.01765 
90.0 
20.0 
21.0 

0.7 

I. OOO 

8,400 

31.1 

15.7 

281.8 

4.9 

3.4 

1,000 

9,000 

161.6 

81.6 

1,464.0 

25.5 

3.1 

l.OOn 

23,600 

386.3 

195.1 

3,502.0 

60.9 

5.62 

1.000 

30,200 

896.0 

452.6 

8,121.0 

141.4 

1.004 

1,000 

—17.400 

—92.2 

— 16.6 

6.0 

5  225 

1,000 

24.800 

815.0 

411.7 

7,390.6 

128.6 

0.892 

1,000 

51,200 

281.2 

121.8 

2,186.0 

38.1 

2  179 

1,000 

29,800 

342.7 

173.1 

3,106.5 

54.1 

23.355 

1,000 

53.200 

6.559.0 

3,312.0 

59.455.0 

1,034.7 

1  '25 

1,000 

31,800 

205.3 

103.9 

1,865.0 

32.5 

1  8 

1,000 

19,400 

184.3 

93.1 

1,671.0 

C.078 

1,000 

—1,400 

—15.4 

—7.8 

11.0 

1.136 

1.000 

—  14,400 

—86.4 

— 13.6 

2.5 

1.4S6 

1,000 

8.800 

69.1 

34.9 

62'6.3 

10.9 

1.488 

1.000 

— 3.C00 

—23.6 

—11.9 

7.0 

0.852 

1,000 

—26.800 

—120.6 

—60.9 

2.5 

1.914 

1,000 

—2,800 

—28.3 

—14.3 

8.5 

8.637 

1,000 

—34.000 

—  1,551.0 

—783.0 

29.7 

0.709 

1,000 

—16,000 

— 59.8 

—30.2 

20.0 

57.0 

1.840.6 

to  take  account  of  the  ratio,  revenue  freight  weight  to  total 
train  weight.  In  this  study  it  was  0.743.  In  electric  service 
it  may  be  very  different.  The  mechanical  engineers  of  this 
country  will  hiirdly  admit  that  they  are  satisfied  with  even  the 
best  engine  yet  designed.  The  efficiency  determined  during 
this  test  is  lower  than  many  published  values,  but.  as  a  rule, 


T.MUt   \'n — Part  3 — Locomotive  Tiiekval   Eticiency — Tehachapi 
For  a  Train  of  1,000  Tons— \Ve=tbound 


Location 


Distance 


From 


To 


Equiva- 
lent 
grade 
per  cent 

C 


Grade 
resist- 
ance 
lb. /ton 

D 
C  X  20 


Total 
resist- 
ance 

lb  /ton 

E 
D  +  7 


Firing    up    60  nun.     .  .  - 

Standby    30   mm 

Testing  air   30  min.     .  . 
Mojave    Flag    1- 


Flag    12 


.Flag   11 


Flag   11    Flag    10 


Flag  10 
Flag  9 
Proctor 
Flag  8 
Flag   7 


.Flag 

. . .  Ire  ct.  r     ... 

...Flag  8    .... 

...Flag  7    .... 

.  .  .Surnmit     .  . 

Summit   Tehachapi     . 

Tehachapi    .  .  .Flat;   6    ... 

.  Flag   6    Flag  5    

Flag   5    Flag  4    .  .. 

Flag  4    Flag  3    .... 

Flag   3    Flag   2    

Flag   2    Fin?    1    ... 

Flag    1    F  lison    .... 

Edison Magunden    . 

Magunden    .  .  .  i<ern    Jet. 

Kern   Jet Bakersfield 

Bakerstield  to  Enginchonse   60 
Standing  at  stati- n    106    min.. 


09 
637 
914 
852 
4S8 
486 
136 
078 

225 
355 
179 

S9J 

004 

62 

1 

,4 
,7 


3.740 

4  5.600 

10,100 

4,500 

7.860 

7,850 

6,000 

10.970 

9.500 

6.470 

123.300 

11.500 

4.710 

32.860 

5.300 

29,f70 

16,370 

17.950 

3,700 
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—  15.2 
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such  tests  are  made  with  picked  locomotives,  especially  ad- 
justed for  the  test  and  operated  by  the  best  crews. 

It  is  not  desired  to  give  the  impression  that  the  values  of 
factors  given  as  the  result  of  this  investigation  are  absolute 
and  applicable  to  all  conditions.  It  is  believed  that  this 
method  of  testing  attacks  the  problem  from  an  entirely  dif- 
ferent angle,  from  which  it  is  possible  to  make,  of  certain 
factors,  analvsis  in  detail  not  otherwise  possible. 


Undiscriniinating  application  of  the  results  of  this  study 
easily  may  produce  extremely  inaccurate  results;  for  example, 
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Thermal 
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hp.  hr. 
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effort 
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constant 

for  5.57  per 
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A 

F 
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11 

I 
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K 
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30.000 

112.2 
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3.3 
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956.4 

where  the  conditions  surrounding  the  particular  problen^ 
bear  only  a  remote  resemblance  to  those  of  the  line  over  which 
the  tests  were  made.    Weather,  grade,  service  and  many  other 

List  of  Factors 
Table   VIII 

Unit        Value 
Ft'st  Ciwup 

Fuel  to  fire  up  with  water  at  60  dcg.  fahr Gallons        167 

Fuel  tc  fire  up  with  water  at  120  deg.  fahr Gallons        131 

Fuel  to  fire  up  with  water  at  180  deg.  fahr Gallons  96 

Second  Group 

Fuel  to  hold  Tinder  sleam.  in  enginehou^e.  without  auxili- 

arie? — per    h-  ur    Gallons  17.4 

Fuel   to  hold   under  steam,  out-of-doors,   with  auxiliaries 

— per    ho^^r    Gallons  36.6 

Fuel  to  hold  tiair  on  siding — per  hour Gallons  42.8 

Third   Group 

Train    resistance — Hood    &    Schmidt Pounds  7 

Total    tram    and    k<:ninotive   resistance — level   track Pounds  11.7 

Average   overall    tbermr-I    efficiency Per  cent  5. ST 

Maximum   overall   therr^al   efficiency Per  cent         6.41 

Fuel    per    1,000    ton    miles    per    per-cent    grade    without 

friction      Gallons  14.7 

Locomotive  internal  friction  in  terms  of  maximum  draw- 
bar  pull    ■ Per  cent  9 

Fuel    cr.st   nf   meet    per    l.OOO   ton    train   en    grades  of   2 

per   cent   cr  over Gallons  18.3 

Fuel  cost  cf  meet  per  l.OOO  ton  tiain  on  licht  grades...    Gallons  0.0 

Average    operating    efficiencv — f-iel Per  cent        92.5 

conditions  have  their  effect  upon  train  operation.  Similar 
tests  should  be  made  in  passenger  and  freight,  mountain  and 
valley  service,  also  with  other  types  of  power. 


Mallet    Locomotive   With    Brotan    Boiler   for   the    Hungarian 
State  Railways 


Tests  on  a  Refrigerator  Car  Model 

Ejcperiments  Indicate  That  the  Side-Draft  Bunker  System  is  Superior 
to  the  Present  Arrangement  of  End  Bunkers 

By  P.  X.  Rice 


THE  tests  on  a  model  of  a  side-bunker  refrigerator  car 
described  in  this  paper  bring  out  marked  advantages  of 
this  arrangement  as  compared  with  the  present  designs 
of  end-bunker  cars.  These  advantages  are:  (1)  Quicker 
cooling  of  the  load;  (2)  colder  temperatures,  especially  Ln 
the  upper  layers  of  the  load;  (3)  more  uniform  distribution 
of  temperature  through  die  load;  (4)  saving  of  ice  by  reduc- 


Fig.    1 — Comparison     of     End- Bunker    System    with    Side-Draft 
System   on   October   10,   1922 

tion  of  transmission  through  the  floor;  (5)  entire  length  of 
car  floor  made  available  for  loading;  (6)  length  of  cars  not 
limited. 

So  far  as  the  tests  on  this  car  indicate  a  conclusion,  the 


Fig.   2 — Comparison    of    End-Bunker    System    with    Side-Draft 
System   on   October   17,   1922 

side-draft    system   has    all    the    above   advantages    over   the 
ordinary  end  bunker  arrangement,  as  shown  graphically  in 

•This  is  part  of  a  bulletin  "The  Economics  of  Refrigerator  Car  Instal- 
lation" being  prepared  by  the  Pennsylvania  State  College  Engineering  Experi- 
ment Station  under  the  direction  of  Prof.  A.  J.  Wood,  head  of  the  Me- 
chanical Engineering  Department,  who  has  for  many  years  carried  out  in- 
vestigations covering  the  design  uf  refrigerator  cars. 


Figs.  1,  2  and  3  which  show  the  principal  results  instead 
of  the  large  number  of  more  or  less  unimportant  thermometer 
readings  taken  during  the  test. 

Test  Car  Arranged  for  End  Bunker  System 

The  model  car  was  built  to  a  scale  of  one-fourth  the  linear 
dimensions  of  the  average  of  a  large  number  of  railroad  cars 
of  the  end-bunker  type.  Inasmuch  as  tliis  was  designed  to 
l>e  a  comparative  test  of  a  model,  with  different  bunker  ar- 
rangements, no  attempt  was  made  to  duplicate  the  in.sulation 
commonly  used  on  actual  cars.  Inside  dimensions  were  as 
follows : 

Total  length  inside,  10  ft.  0  in. 

Length    between    bulkheads,    8    ft.    6    in. 

Height,   inside   to   ceiling,    21    in. 

Width,    inside,    24    in. 

Clearance  of  floor  rack  above  floor,    1 H    in. 

Opening  under  bulkhead,  3  in. 

Opening  above  bulkhead,   3  in. 

Insulation  of  floor,  sides  and  ends 

1   in.  pine  car  wall  and  1   in.  air  space  formed  by  two  thicknesses  of 

building    paper. 
Insulation  fo  roof,  1  in.  pine  ceiling,  one  1  in.  air  space  and  one  %   in.  air 

epacc.  using  one  tliickness  of   building  paper  per  air  space. 


Fig.    3 — Transmission    Through    Floor 

Insulation  of  bulkhead,    1    in.    piiu. 

Doors,    none.     Access   to    inside   by    removing   roof   which    was   fitted    to 
car  with  sealing  strips  to  prevent  influx  of  atmosphere. 
Bunker,   wire   basket   type,    depth,    15    in. 
Bunker,  wire  basket  type,  length,  20  in. 
Bunker,  wire  basket  type,  width,  7   in. 

Cargo:  10  bushels  of  potatoes  spread  Iix)sely  over  the  floor  rack  to  a 
height  of  approximately  14  in.,  except  at  center  of  car  where  an  open  space 
was  left   for  circulation  of  air  as  usual. 

Test  Car  Arranged  for  Side  Draft  System 

After  tx-ing  tested  with  the  end-bunker  .sy.steni,  the  bunk- 
ers and  floor  rack  were  taken  out  of  the  model  car.  Then  the 
new  type  of  side-draft  and  overhead-bunker  system  was  built 
into  one  side  and  top  of  the  car.  Fig.  4  shows  a  general 
view  of  the  inside  of  the  car  with  load.  Fig.  5  brings  out 
the  details  of  one  of  the  new  bunkers  without  the  clearance 
screen,  or  grate,  used  to  prevent  ice  from  clogging  the  duct.f 
The  best  type  of  bunker  tried  is  shown  in  Fig.  6.  Fig.  7 
shows  the  location  of  the  bunkers  with  this  arrangement  and 

tThe  screen  bag  shown  in  the  duct  opening  is  not  recommended,  because 
with  ice  in  the  duct  opening  the  air-flow  down  the  duct  is  restricted  so  much 
that,  although  the  air  is  bound  to  he  much  colder,  refrigeration  of  the 
load   is   not   as   rapid    as   with   the   grate   type   of   bunker    shown    in    Fig.    6. 
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indicates  the  position  of  the  thermometers  on  the  front  and 
back  sides  and  the  two  ends. 

Location  of  Thermometers 

Fig.  7  locates  the  thermometers  named  on  the  data  sheets 
and  curves,  but  an  e.xplanation  is  also  necessary.  "Outside 
shade  temperature"  was  simply  the  temperature  of  the  roof. 
Sunshine  was  kept  off  the  car  in  order  to  simplify  conditions. 
The  "top  end"  and  "top  mid-temperatures"  represent  the 
temperatures  of  the  top  layer  of  potatoes  near  the  front  side 
of  the  car  adjacent  to  the  end  of  the  load  and  of  the  upper 
layer  of  potatoes  near  the  doorway,  respectively.  "Back  top" 
corresponds  in  position  to  tlie  "top  end"  e.xcept  it  is  read  from 
the  back  side  of  the  car  near  the  ends.  "Top  center"  is  the 
temperature  of  the  usual  warm  air  space  between  the  doors, 
near  the  ceiling  as  shown.  "Low  end"  and  "low  mid" 
temperatures  were  taken  in  the  lower  layer  of  potatoes.  Under 
"Exploration"  the  observations  named  "Back  side  mid"  and 
"end  mid"  are  load  temperatures  about  half  way  between  the 
top  layer  and  the  lower  layer  of  potatoes. 

A  large  number  of  e.\tra  temperature  explorations  were 
made  in  all  parts  of  the  car,  principally  to  insure  that  no  un- 
expected temperatures  existed.  These  investigations  helped 
to  improve  the  design  of  bunkers  and  space  for  circulating 
air,  but  would  not  interest  the  average  reader  and  are  not 
shown    on    the    curs'es. 

Procedure  in  Testing 

Ten  bushels  of  potatoes  were  dumped  into  the  car,  filling 
all  the  floor  rack  area,  except  at  the  doorways,  to  a  height 
of  approximately  14  in.  Thermometers  were  placed  in  the 
holes  marked  "top  end,"  "top  mid,"  "low  end,"  "low  mid," 


Fig.    4 — General    View    of    Side-Draft    Car    Model 

"top  center  air,"  and  "shade,"  temperatures  of  those  por- 
tions recorded.  Ice  was  broken  into  pieces  of  approximately 
3  in.  and  40  lb.  was  placed  in  each  of  the  two  bunkers.  Dur- 
ing the  early  periods  of  the  tests,  the  above  cycle  of  observa- 
tions was  repeated  as  rapidly  as  possible,  but  as  ?oon  as  the 
temperatures  of  the  load  began  to  reach  stable  temperatures, 
the  time  interval  between  cycles  of  readings  was  increased  to 
several  hours.  Some  of  the  tests  were  continued  with  stable 
load  temperatures  as  a  measure  of  heat  transmission  through 
the  car  walls.  Shade  temperature  on  the  later  tests  was 
regulated  to  maintain  a  temperature  comparable  to  the  earlier 
tests;  for  this  purpose  the  steam  heating  system  of  the  build- 
ing was  controlled. 

Meltage  of  ice  was  recorded  by  catching  and  weighing  the 


water  dripping  from  the  pans  under  the  bunkers.  Sometimes 
the  small  drip  pipes  became  clogged  and  caused  irregular 
meltage  rate  graphs,  but  this  occasional  error  was  not  suf- 
ficient to  interfere  with  the  work,  as  the  accumulated  water 
in  the  drip  pan  was  weighed  as  soon  as  the  drip  pipe  could 
be  cleared.  The  ice  was  allowed  to  melt  down  considerably 
nearer  exhaustion  than  occurs  in  railroad  service  so  that  the 
effect  of  low  ice  could  be  observed,  but  the  original  charge 
of  ice  was  sufficient  to  pennit  a  test  of  the  rapidity  of  cooling 
of  the  load.  To  test  the  transmission  of  heat  through  the 
walls    of   the   car   equipped   with    the    side-draft   system   of 


Fig.  5 — Side-Draft  Bunker  Witliout  Grates 

bunkers,  it  was  necessary  to  let  the  ice  become  exhausted 
until  the  top  of  the  load  warmed  up  to  the  temperature  carried 
by  the  less  effective  end-bunker  system,  then  the  down-draft 
ducts  were  closed  with  boards  to  stop  duct  circulation,  and 
a  single  20  lb.  cake  of  solid  ice  was  placed  in  each  bunker 
to  maintain  the  temperature. 

Test  Results 

1.  Rapid  Cooling.  In  the  comparative  tests  of  the  model 
car,  it  was  found  that  the  side-draft  system  cooled  the  load 
at  the  rate  of  6  deg.  F.  to  10  deg.  F.  the  first  hour,  as  com- 
pared with  3  deg.  F.  per  hour  for  the  end-bunker  system. 
(See  Figs.  1  and  2.)  Proper  allowance  was  made  for  the 
fact  that  in  the  new  car  the  temperature  at  the  beginning  of 
the  test  was  2  deg.  F.  to  3  deg.  F.  cooler  than  the  load  in  the 
end-bunker  system.  During  this  period  the  consumption  of 
ice  per  hour  was  substantially  the  same  in  the  two  systems,  al- 
though the  new  car  was  doing  more  work  of  refrigeration. 
This  is  probably  due  to  the  excessively  cold  floor  in  the  old 
car  (see  Fig.  3),  which  caused  excess  transmission  through 
the  floor  and  melted  some  of  the  ice  not  used  for  refrigera- 
tion. 

In  devising  the  side  draft  system  with  the  bunkers  near 
the  top  of  the  car,  several  arguments  which  predicted  rapid 
cooling  and  cold  carrying  temperatures  presented  themselves 
as  follows: 

(a)  The  distance  traversed  by  the  air  circulating  from  the 
bunker  down  through  the  draft-duct  at  the  side  of  the  car, 
along  the  floor  to  the  opposite  side  or  to  the  end  or  to  the 
midcile  of  the  car,  is  much  shorter  than  in  the  end-bunker 
system.  The  distance  traveled  in  a  complete  circuit  of  the 
new  model  car  is  only  approximately  S  ft.  instead  of  14  ft. 
as  in  the  end-bunker  system.  For  long  express  cars  the  ad- 
vantage would  be  even  greater.  Thus,  the  frictional  resist- 
ance to  circulation  is  reduced.  Furthermore,  each  pound  of 
cold  air  has  to  absorb  less  heat  and  therefore  is  more  effective 
for  refrigeration. 

(b)  The  cross  sectional  area  of  the  above  mentioned  air 
circuit  may  be  made  quite  large  simply  by  extending  the 
bunker  and  draft  ducts  along  the  length  of  the  car  as  far  as 
desired:  even  then,  there  is  more  floor  space  available  for 
load  than  is  possible  in  the  end-bunker  car.     In  practice  the 
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proportions  of  dimensions  shown  in  Fig.  7  are  expected  to 
satisfy  the  temperature  requirements  of  all  perishable 
products. 

(c)  Circulation  depends  also  on  the  drivint;  pres.sure,  in 
this  case  the  difference  in  the  weights  of  cold  and  warm 
columns  of  air.  In  the  end-bunker  system  when  the  ice  is 
half  exhausted,  only  the  lower  half  of  the  column  of  air  in  the 
bunker  space  is  cold  and  the  effective  driving  force  is  con- 
siderably reduced.  This  results  in  considerably  slower  re- 
frigeration (see  Fig.  8,  which  compares  the  temperatures 
of  two  similar  cars  in  a  transcontinental  test  trip).  Car  No. 
8505  w-as  not  re-iced  at  one  of  the  regular  stations  where  car 
No.  7757  was  re-iced.  It  will  be  seen  that  the  partial  ex- 
haustion of  ice  in  the  bunkers  of  car  No.  8505  did  not  in- 
terfere with  chilling  of  the  air  while  passing  through  the 
bunkers;  in  fact,  the  record  shows  that  the  air  emerging  from 
the  bunkers  with  low  ice  was  slightly  colder  than  in  the 
bunkers  full  of  ice.  But  circulation  was  affected  unfavorably, 
as  shown  by  the  warmer  load  temperatures  of  car  No.  8505. 
If  the  bunkers  of  car  No.  7757  had  been  kept  even  fuller 


Fig.    6 — Best    Type    of   Side-Draft    Bunker 

and  the  bunkers  of  car  No.  S5U5  had  been  more  nearly  ex- 
hausted, say  one-eighth  full,  the  advantage  of  having  ice 
placed  at  the  top  of  the  draft  duct  would  have  been  even 
more  pronounced.  In  the  proposed  side-draft  system  the  ice 
is  near  the  ceiling  and  the  natural  convection  is  not  ap- 
preciably lessened  when  the  ice  in  the  ceiling  bunkers  is  al- 
most exhausted. 

(d)  The  sheet  metal  bottom  of  the  bunker  has  considerable 
heat  absorbing  surface.  Referring  to  Fig.  3,  it  will  be  seen 
that  even  with  the  draft  duct  closed  in  the  new  car  the 
temperatures  in  the  top  layer  of  load  was  lower  than  in  the 
end-bunker  car.  For  certain  kinds  of  perishable  commod- 
ities it  would  be  desirable  to  close  a  damper  in  the  side- 
draft  duct,  after  sufficient  heat  had  been  extracted  by  the 
draft  system,  so  that  excessively  cold  temperatures  would  not 
be  attained. 

(e)  Uniform  distribution  of  temperatures  throughout  the 
load  was  predicted  by  tests  on  the  well  known  type  of  car? 
having  the   refrigerating  surfaces  near  the   ceiling. 


(f)  Floor  temperature  will  not  be  as  low  in  the  side-draft 
car  and  if  other  conditions  were  the  same  as  in  the  end- 
bunker  car,  the  transmission  of  heat  through  the  floor  w-ould 
not  Ix"  so  great. 

(g)  On  account  of  the  very  rapid  cooling  of  the  load 
possible  in  the  side-draft  car,  it  may  not  be  necessar)'  to  pre- 
cool  for  the  shipment  of  certain  perishable  commodities  if  the 
time  between  icing  stations  is  not  unusually  long. 

2.  Colder  Temperatures.  Figs.  1  and  2  show  that  the  top 
layer   of  potatoes   were   maintained   at    a   temperature   from 
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Fig.  7 — Location   of  Thermometers  in   Model   Car 

53/  deg.  F.  to  93^4  deg.  F.  colder  in  the  new  car  than  in  the 
end-bunker  system.  Particular  attention  is  directed  to  the 
top  of  the  load  because  it  is  there  that  spoilage  of  cargo 
usually  occurs.  It  is  believed  that  further  refinements  of 
the  side-bunker  system  would  give  it  as  much  advantage 
in  this  respect  as  could  be  desired.  Furthermore,  it  would 
be  possible  to  provide  more  than  double  the  area  of  heat 
absorljing  surface  on  the  steel  bottom  of  the  bunkers  and 
double  or  treble  the  cross  sectional  area  of  the  ducts,  .so  that 
nearly  freezing  temperatures  could  probably  be  carried  in  all 
parts  of  the  car  if  desired,  or  the  use  of  salt  or  brine  tanks 
would  probably  freeze  meat  cargoes  more  securely  than  duct- 
less systems  can,  and  in  a  shorter  time. 

The  reason  for  the  colder  carrying  temperature  observed  in 
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Fig.  S^Advantage  of  Ice  Near  Ceiling  of  Car 

the  new  car  is  the  same  as  that  descril>ed  in  connection  with 
the  rapid  cooling. 

3.  Uniform  Distribution  of  Temperatures.  Fig.  9  shows 
how  evenly  the  temperatures  are  distributed  in  the  various 
parts  of  the  load.  For  comparison  the  temperatures  ia  the 
old  end-bunker  type  of  car  are  shown  in  Fig.  10.  In  the 
side-draft  system  the  load  temperatures  did  not  at  any  time 
differ  more  than  5  deg.  F.  from  the  top  of  the  load  to 
bottom  of  tlie  load,  whereas  the  end-bunker  car  permitted  al- 
most 20  deg.  F.  temperature  difference.  In  actual  refrigera- 
tor cars  of  the  end-bunker  type,  it  is  common  to  find  a  dif- 
ference of  35  deg.  F.  betw-een  the  top  and  bottom  of  the  load 


354 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  6 


at  the  beginning  of  a  trip  and  20  deg.  F.  at  the  end  of  48 
hours. 

4.  Sailing  of  Ice.  The  primary  purpose  of  the  side-draft 
system  is  to  give  superior  refrigeration  rather  than  to  save  ice. 
If  the  new  cars  are  built  and  operated  so  as  to  produce 
considerably  greater  refrigeration  than  is  supplied  by  the  old 
end-bunker  cars,  with  no  increase  in  insulation,  the  con- 
sumption of  ice  will  be  as  great  or  greater  (see  Figs.  1  and 
2).  Each  unit  of  work  of  refrigeration  requires  a  definite 
amount  of  ice  meltage.  But  a  large  part  of  the  ice  is  also 
consumed  on  account  of  transmission  of  heat  through  the 
floor,  sides,  and  roof  of  the  car,  and  any  economy  of  ice  must 
be  obtained  by  reducing  this  loss  to  a  minimum.  In  the 
new  side-draft  system  the  loss  of  ice  due  to  transmission, 
for  a  given  load  temperature,  is  reduced  by  having  the  ice 
near  the  load  where  useful  heat  abstraction  takes  place  and 
not  by  cooling  the  floor  excessively  as  is  done  in  the  end- 
bunker  system.  For  equal  temperatures  in  the  top,  or  critical 
portion  of  the  load,  tlie  side-draft  system  saves  ice  (see 
Fig.  3).  With  the  side-draft  system  it  may  be  necessary  to 
use  dampers  in  the  draft  ducts  to  reduce  the  rate  of  refrigera- 
tion to  equal  the  refrigeration  of  the  end-bunker  cars,  espe- 
cially when  the  desired  carr}-ing  temperatures  have  been 
attained. 

5.     Length  of  Car  Available  for  Load.     Calculations  show 
that  95  per  cent  of  the  entire  floor  space  is  available  for  load 


made.  Experience  may  suggest  additional  improvements. 
It  is  suggested  that  further  study  be  made  of  various  types 
of  bunkers  such  as  shown  in  Figs.  5,  6  and  11.  The  prob- 
lem may  be  to  arrange  for  the  air  passing  through  the  bunker 
to  be  cooled  almost  to  the  temperature  of  the  ice  or  ice  and 
salt  but  without  impeding  the  circulation  of  the  air.  How- 
ever in  the  tests  it  was  found  that  low  resistance  paths 
through  the  bunker  provide  quicker  refrigeration  than  is 
possible  with  the  air  forced  into  more  intimate  contact  with 
the  ice  at  the  expense  of  air  friction.  Perhaps  the  scheme 
in  Fig.  11  which  causes  the  air  to  flow  up  through  the  ice 


Fig.    10 — Temperatures    with     End-Bunker    System    Showed 
Considerable   Variation 

and  tlien  down  through  the  ice  again  before  entering  the 
draft  duct  would  be  superior  to  the  bunker  used  in  the  tests, 
but  the  increased  air  friction  would  probably  reduce  the 
rapidity  of  refrigeration. 

So  far  as  can  be  predicted  no  furtlier  development  is  re- 
quired to  make  the  side-draft  system  superior  in  all  respects 


Pig.  9— Temperatures  with  Side-Draft  System  Were  Comparatively 

Uniform 

as  compared  with  80  per  cent  in  end-bunker  cars.  This  rep- 
resents an  important  economic  gain,  if  the  space  occupied  by 
the  draft  ducts  at  the  side  of  the  car  does  not  disturb  the 
present  standard  loading  customs  of  shippers  who  might  dis- 
like to  re-arrange  their  fruit  boxes  on  a  longer  and  somewhat 
narrower  floor.  It  is  possible  to  dispose  of  the  ducts  in  the 
walls  of  the  car  if  they  be  made  thin,  but  if  this  is  done  the 
air  circulation  might  not  be  much  better  than  in  the  present 
end-bunker  cars. 

6.  Length  of  Cars  not  Limited.  It  is  conceivable  that 
60  ft.  cars  can  have  bunkers  of  the  side-draft  system  placed 
much  nearer  to  the  center  of  each  half  of  the  load  and  that 
the  length  of  draft  ducts  may,  for  especially  diflicult  service, 
be  placed  along  the  entire  length  of  the  car  on  one  side  except 
at  doors.  The  ice  hatches  in  the  roof  need  not  be  very 
numerous  because  the  bunkers  do  not  have  to  be  as  long  as 

the  ducts. 

Recommendations 

It  is  recommended  that  railway  car  owmers  and  car  build- 
ers test  the  side-draft  system  in  an  actual  railway  car  with 
the  same  dimensions  and  insulation  as  one  of  their  Standai'd 
end-bunker  cars,  comparing  the  two  types  of  cars  during  an 
actual  trip  with  some  especially  perishable  load,  observa- 
tions being  made  to  check  the  first  four  claims  previously 


CI 


.  Ccrfch  far 
Conclens(Tfion 


Cargo 


y^ 


f       Floor    Rack     f 

J 


Drip 


_n_ 


Floor 


Fig.    11  —  Re-entrant    Side-Draft     Bunker 


to  the  end-bunker  type,  but  the  prospective  owners  of  such 
cars  will  profit  by  developing  the  car  to  its  utmost  before 
building  them  in  large  numbers.  Changes  may  be  required 
to  conform  to  structural  requirements.  The  ice  must  be  sup- 
ported in  the  top  of  the  car  and  hatches  arranged  so  that 
the  ice  crews  can  work  effectiveh".     It  may  be  necessary  to 
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provide  dampers  in  the  draft  ducts  to  prevent  excessively  low 
temi)eratures,  or  the  size  of  draft  ducts  and  bunkers  may  need 
to  be  reduced. 

After  the  best  possible  liunker  and  draft  system  has  been 
tested  to  satisfaction  the  system  can  then  Ije  tried  in  cars  of 
SO  ft.  or  60  ft.  lengths.  It  is  believed  that  the  side-draft  sys- 
tem will  be  especially  advantageous  for  long  cars.  Three 
lengths  of  cars  and  locations  of  bunkers  are  shown  in  Figs. 
12,  13  and  14.  It  was  found  by  test  that  a  considerable  im- 
provement was  made  by  providing  an  "up  duct"  (see  Fig.  14) 
to  aid  circulation  at  the  ends  of  the  car.  It  is  also  essential  to 
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Fig.   12— End- Draft   Bunkers  for  Short   Cars 

have  guides  or  vanes  under  the  floor  rack  to  cause  a  propor- 
tionate share  of  cold  air  to  flow  toward  the  ends  of  the  car 
(see  Fig.  6). 

As  yet  it  is  not  known  what  provisions  must  be  made  to 
care  for  the  inevitable  condensation  on  the  under  surface  of 
the  bunker.  During  tests  on  the  model  car  no  water  dripped 
onto  the  potatoes  though  there  was  a  slight  deposit  of  dew 
on  the  bottom  of  the  bunker.  If  the  condensation  had  in- 
creased considerably,  as  it  might  with  a  load  of  moist  vege- 
tables, the  moisture  on  the  bunker  bottom  would  have  run 
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Fig.   13— Side-Draft   Bunkers   for  50-ft.   Cars 

down  to  the  duct  where  it  would  drip  down  between  the  in- 
sulated bulkhead  and  the  metal  chute  or  "do\vn  duct"  into 
the  drip  pan  at  the  bottom  of  the  duct  where  all  the  ice 
water  was  caught  for  drainage.  Whether  dew  would  be 
shaken  off  the  inclined  bunker  bottom  by  the  motion  of  the 
train  before  gliding  to  the  duct  is  not  known.  Possibly  a 
pan  would  be  required  under  the  bunker  with  a  few  inches 
of  space  to  allow  air  to  circulate. 

The  bunker  iron  must  be  thick  enough  to  be  water  tight 
despite  abuse.  In  designing  the  ice  grates  in  the  bunker  they 
should  be  made  inclined  so  that  the  ice  will  always  keep 
sliding  down  toward  the  draft  duct  and  keep  that  opening 
fairlv  well  covered  with  ice  as  long  as  anv  ice  remains  in 


Fig.   1^1 — Side-Draft   Buntsers   for   60-ft.   Cars 

the  car.  Bars  of  iron  are  better  than  wire  netting  which 
would  cause  the  ice  to  lodge  some  distance  from  the  center 
of  the  draft  duct. 

No  experiments  were  made  on  the  ventilation  performance 
of  the  new  car.  Probably  the  best  and  simplest  way  to  ac- 
complish ventilation  is  to  use  the  ice  hatches,  the  forward 
hatches  discharging  air  to  the  bottom  of  the  forward  half  of 
the  car  while  the  rear  hatches  exhaust  air  from  the  bottom 
of  the  rear  half  of  the  car. 


There  remains  the  problem  of  heating  the  car  to  protect 
its  cargo  in  cold  season.  No  attempts  have  been  made  to 
improve  on  the  effectiveness  of  the  heating  systems  used  in 
existing  types  of  cars.  If  charcoal  heaters  are  to  be  used 
in  the  ends  of  the  new  cars  as  is  done  in  the  end-bunker  cars, 
it  will  be  necessary  to  insert  bars  across  the  car  to  prevent 
shiftint;  cargo  from  demolishing  the  heaters. 


The  Inspection  of  Freight  Cars* 

By  Emil  Erickson 

Foreman   Car   Department,    New  York   Central,    Chicago,    III. 

HTHERE  is  so  muili  that  can  l)e  said  about  freight  car 
inspection  that  I  am  not  going  to  try  to  cover  everything, 
but  will  confine  myself  to  the  i)rincipal  subjects. 

First — Inspection  of  cars  on  arrival  in  receiving  yard. 

Second — Ins[)ection  of  cars  in  classification  yard. 

Third — Inspection  of  cars  at  miscellaneous  loading  points. 

Fourth — Inspection  of  cars  on  repair  or  shop  tracks. 

My  thought  in  setting  out  the  plan  outlined  below  is  that 
it  is  desired  to  get  the  best  possible  inspection  and  get  cars 
in  such  condition  so  as  to  enaljle  the  transportation  depart- 
ment to  make  the  highest  possible  speed  with  trains  over  the 
road  and  also  to  prevent  the  loading  of  bad  order  cars. 

In  order  to  secure  the  be.st  results  in  this  respect  it  must  l)e 
always  borne  in  mind  that  there  should  always  be  sufficient 
time  allowed  on  trains  and  sufficient  help  to  do  the  necessary 
work  in  the  proper  manner. 

Inspection  in  Receiving  Yard 

On  arrival  of  cars  in  receiving  yard,  the  track  must  be 
projKTly  protected  by  flag  or  light  and  where  work  is  done 
that  requires  men  going  underneath  cars,  the  track  should  be 
locked  for  the  protection  of  the  men  doing  this  work.  It  is 
well  to  give  the  inbound  trains  an  air  test  in  order  to  locate 
any  defective  air  brakes.  Where  conditions  permit,  these 
defective  brakes  can  be  taken  care  of  out  in  the  train  yard, 
otherwise  they  must  be  sent  to  the  repair  track.  Giving  the 
inbound  train  this  air  brake  test  on  arrival,  prevents  getting 
any  of  these  defective  cars  made  up  into  a  train  and  later 
on  making  it  necessar}'  to  switch  them  out. 

The  train  should  be  carefully  inspected  for  any  other  de- 
fective cars  that  have  to  go  to  the  repair  track  for  repairs. 
All  defects  that  can  be  repaired  in  the  train  should  be  marked 
"repair  in  train."  Any  loaded  cars  having  defects  such  as 
should  be  repaired  before  reloading,  should  be  carded  to  the 
repair  track  or  shop  when  empty  in  order  to  avoid  reloading 
of  this  car  before  repairs  are  made.  Empty  cars  should  be 
carefully  inspected  and  carded  for  the  class  of  commodity 
they  are  fit  to  carry.  Bad  order  cars  should  be  carded  to  re- 
pair tracks  or  shops  for  repairs. 

It  is  the  intent  of  the  above  outline  to  get  all  cars  projierly 
inspected  and  carded  on  arrival  in  the  receiving  yard  so  as  to 
prevent  any  unnecessary  switching  and  handling  of  cars.  No 
loaded  car  should  be  cut  out  and  sent  to  the  repair  track 
that  can  be  repaired  in  the  train,  as  this  means  delay  as  well 
as  extra  expense  of  handling.  Cars  inspected  for  the  loading 
of  powder  and  other  explosives  should  never  be  inspected  ex- 
cept in  daylight,  as  it  is  almost  impossible  to  make  proper 
inspection  by  lamplight,  and  the  man  making  this  inspection 
should  be  familiar  with  all  instructions  governing  this  class 
of  lading.  This  should  also  refer  to  cars  for  the  loading  of 
flour,  grain,  merchandise  and  other  classes  of  lading  that  re- 
quire a  car  with  a  watertight  roof,  sides  ;ind  ends.  In  making 
inspection  of  cars  for  this  class  of  lading,  inspectors  should 
alwavs  be  instructed  to  keep  the  proper  records  and  follow 
out  instruction  issued  by  the  railroads  they  are  working  for. 

Inspectors  should  be  instructed  to  give  careful  attention  to 
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the  inspection  of  running  gears,  draft  gears  and  safety  appli- 
ances; particular  attention  should  be  given  to  the  brake 
connection  pins  and  cotters,  brake  beams  and  hangers,  brake 
hanger  bolts  and  cotters,  box  bolt  and  column  bolt  nuts,  arch 
bars,  truck  sides  and  wheels,  knuckle  pins,  etc. 

Loose  and  worn  box  bolts  and  missing  oil  box  covers 
generally  indicate  flat  or  shelled  out  wheels.  Close  inspec- 
tion should  be  made  for  wheel  defects  such  as  worn  or  broken 
flange,  seamy  and  hollow  treads,  broken  brackets  and  plates. 
Defective  draft  rigging  can  generally  be  noticed  by  broken 
striking  plates,  coupler  pulled  out  too  far  or  coupler  horn 
back  solid  against  the  striking  plate. 

Inspecting   Cars  in  Interchange 

Cars  coming  from  connections  should  be  carefully  in- 
spected for  delivering  line  defects  to  protect  the  receiving  line 
against  such  defects  that  are  chargeable  to  the  delivering  line. 
However,  in  this  connection  it  might  be  stated  that  inspectors 
at  interchange  points  should  be  taught  not  to  be  too  technical 
in  receiving  cars  from  connections  as  there  is  no  need  under 
the  present  A.  R.  A.  rules  for  any  inspector  to  hold  up  cars 
in  interchange  unnecessarily.  This  refers  particularly  to 
loaded  cars  as  it  is  more  important  to  get  the  load  to  destina- 
tion than  to  hold  the  car  up  for  some  minor  defect. 

Empty  cars  offered  in  interchange  on  orders  for  certain 
classes  of  lading  should  be  carefully  inspected  to  see  that 
they  are  fit  for  such  lading  to  prevent  them  from  being  moved 
from  the  point  of  interchange  to  the  loading  point  and  after- 
wards rejected  at  the  loading  point. 

Inspectors  should  be  carefully  instructed  in  keeping  proper 
records  as  to  cars  carded  bad  order,  defect  and  cause,  cars 
carded  for  lading,  etc.  Reports  should  be  made  out  for  all 
cars  damaged  in  yard  or  train  service,  giving  full  infonnation 
as  to  how  the  damage  occurred.  All  necessary  information 
should  always  be  shown  on  bad  order  cards  as  well  as  damage 
reports  as  to  how  damage  was  caused  and  all  records  should 
be  carefully  checked  to  see  that  they  conform  to  the  A.  R.  A. 
rules. 

Car  inspectors  should  never  be  expected  to  keep  records 
of  seals,  records  of  contents,  destination  or  other  transporta- 
tion records,  as  the  inspector  has  enough  to  keep  his  mind  on 
if  he  takes  care  of  his  own  work  properly.  This,  of  course, 
does  not  refer  to  small  unimportant  points  where  the  work  is 
limited. 

Inspection   in   Classification   Yard 

After  the  work  has  been  properly  completed  in  the  re- 
ceiving yard  and  trains  are  made  up  in  classification  yard, 
the  air  brake  men  should  give  the  train  the  standard  A.  R.  A. 
air  brake  test  and  in  addition  to  this  make  an  inspection  of 
the  train  for  any  defects  that  may  have  developed  in  yard 
svntching,  in  order  to  prevent  any  cars  that  may  have  been 
damaged  from  leaving  the  terminal  yards  for  road  movement 
in  a  defective  condition. 

In  some  yards  local  conditions  may  not  permit  making  re- 
pairs in  the  receiving  yard  on  account  of  limited  room  and 
other  operating  conditions.  In  these  cases  the  defects  can  be 
taken  care  of  in  the  classification  yard  after  the  train  is  made 
up  and  turned  over  to  the  inspectors  by  the  transportation  de- 
partment but  in  either  case  there  should  be  sufficient  time 
allowed  to  do  the  work  properly.  It  is  a  great  deal  better 
to  get  the  train  in  A-1  condition  before  allowing  it  to  leave 
the" terminal  than  it  is  to  have  delays  on  the  division,  often- 
times making  it  necessary  to  set  out  cars  on  the  road  which  in 
most  cases  causes  delay  to  the  shipment  and  resultant  damage 
claims. 

Inspection  on  Industry  Tracks 

'  If  all  cars  are  inspected  and  handled  as  outlined  above 
there  should  be  no  need  of  reinspecting  empty  cars  set  at 
freight  houses,  industries  and  other  points  for  loading.  The 
only  inspection  needed  at  these  points  should  be  the  inspec- 


tion of  cars  unloaded  and  reloaded  to  see  that  they  are  fit 
to  carr}-  the  load  that  the  shipper  intends  to  put  into  the  un- 
loaded car  and  for  such  defects  as  may  develop  in  switching. 
Inspectors  inspecting  at  industries,  freight  houses  and  other 
points  should  be  thoroughly  familiar  with  loading  rules  to  see 
that  they  are  lived  up  to  in  all  cases,  and  also  see  to  it  that 
cars  that  are  set  for  loading  are  the  proper  kind  of  cars  for 
the  class  of  lading  that  is  to  be  loaded. 

Inspection   on   Repair   Tracks 

Loaded  cars  on  repair  tracks  or  shop  tracks  should  be  in- 
spected by  a  competent  inspector  before  repairs  are  started 
and  all  work  that  is  to  be  repaired  should  be  written  up  on 
the  original  record  repair  card.  The  defects  and  cause  of 
defects  in  all  cases  should  be  plainly  stated;  for  example: 
The  words  broken,  missing  or  bent  should  not  be  used  alone 
but  the  condition  under  which  they  are  broken,  missing  or 
bent  must  be  plainly  stated. 

All  cars  on  repair  tracks  should  have  couplers  gaged  as  to 
height  and  also  have  knuckles  gaged  to  determine  any  worn 
parts.  A  very  satisfactory  way  of  doing  this  so  as  not  to 
have  half  of  them  overlooked  is  to  assign  a  man  to  go  over 
all  cars  on  the  repair  track  each  morning  to  gage  coupler 
height  and  knuckles  and  mark  on  the  end  of  the  car,  the 
coupler  height  as  well  as  the  condition  of  the  knuckle.  In 
this  way  the  inspector  in  writing  up  the  other  work  can  enter 
this  information  on  his  record  repair  card. 

Trucks  should  be  carefully  examined  as  to  brake  hangers 
and  pins,  cotters,  and  other  defects;  all  journal  boxes  should 
be  carefully  inspected  as  to  condition  of  packing,  journal 
bearings  and  other  parts.  On  heavy  loaded  cars  particular 
attention  should  be  paid  to  side  bearing  clearance.  In  fact 
no  car  should  be  permitted  to  leave  the  repair  track  without 
having  all  necessary  repairs  given  attention,  in  order  to  keep 
the  car  from  being  set  out  or  placed  on  the  next  repair  track. 
Of  course  in  case  of  loaded  cars,  judgment  should  be  used  so 
as  not  to  cause  delay  unnecessarily  for  defects  that  will  not 
prevent  the  car  carrying  its  load  to  destination  or  cause  dam- 
age to  its  lading. 

Empty  cars  set  for  light  repairs  should  be  thoroughly  in- 
spected and  repair  work  to  be  done  should  be  written  up  as 
stated  above  on  the  original  record  repair  card.  Empty  cars 
undergoing  light  repairs  should  always  be  put  in  shape  for 
the  best  class  of  service  possible  with  light  repairs.  At 
most  places  and  at  most  times  the  repair  track  foreman  and 
the  inspectors  have  to  govern  their  work  according  to  the 
demand  for  the  cars.  If  there  is  a  heavy  demand  for  cars 
for  a  certain  class  of  lading  he  has  to  see  to  it  that  he  gets  his 
cars  fixed  up  for  this  lading  in  the  least  possible  time  in 
order  to  take  care  of  this  demand.  But  he  should  at  all 
times  bear  in  mind  that  the  nearer  he  gets  his  car  in  100  per 
cent  condition  before  releasing  it  from  the  repair  track  the 
longer  it  will  stay  off  the  repair  track. 

Empty  cars  placed  for  heavy  repairs  should  be  properly 
spotted  with  sufficient  room  for  doing  the  necessary  work.  .\ 
first  inspection  should  be  made  which  should  consist  of  writ- 
ing up  the  work  on  the  original  record  repair  card  and  mark- 
ing out  repairs  that  are  visible  on  the  first  inspection.  After 
the  repairmen  have  di.=:mantled  the  car  as  far  as  repairs 
marked  up  on  the  first  inspection  are  concerned,  a  second  in- 
spection should  be  made  to  mark  out  defects  that  are  con- 
cealed when  making  the  first  inspection  and  are  later  on  un- 
covered. 

^^'hen  cars  are  on  repair  tracks  for  any  kind  of  repairs, 
light,  heavy  or  medium,  the  material  checker  should  always 
be  in  close  touch  with  the  work  in  order  to  get  a  correct 
check  of  material  removed  and  applied  for  the  information 
of  the  bill  clerk.  In  order  to  assure  proper  work  being  done 
at  all  times,  a  competent  inspector  should  check  the  work  as 
to  workmanship  before  cars  are  released  from  repair  tracks 
or  shops. 


Mountain   Type  Locatnothe  of  54,100  lb.  Rated   Tractive  Force 


Mountain  and  Mikado  Types  for  the  Frisco 

New  Oil-Burning  Locomotives  Based  on  U.  S.  R.  A.  Designs 
Modified  to  Suit  Railroads'  Standards 


AN  important  addition  to  the  motive  power  equipment 
of  the  St.  Louis-San  Francisco  has  recently  been  re- 
ceived from  The  Baldwin  Locomotive  Works,  which 
has  built  50  heavy  locomotives  for  this  road — IS  of  the 
Mountain  or  4-8-2  type  for  passenger  service,  and  35  of  the 
Mikado  or  2-8-2  type  for  freight.  In  general  design,  these 
locomotives  are  based  on  the  heavy  Mountain  and  Mikado 
1)7368  built  for  the  United  States  Railroad  Administration 
with  details  revised  throughout  to  suit  the  standards  of  the 
Frisco  Lines. 

Both  t3'pes  of  locomotives  bum  oil  for  fuel,  and  are  built 
to  specifications  which,  apart  from  the  necessary  changes  in 
dimensions,  are  closely  similar.  The  locomotives  are  de- 
signed for  operation  on  curves  of  20  deg.  and  grades  of  2 
per  cent,  and  are  built  with'  height  and  width  limits  of 
16  ft.-2  in.  and  11  ft.-G  in.  respectively.  The  following  are 
the  principal  details  that  are  interchangeable  in  the  two 
types:  Throttle,  dry-pipe  and  accompanying  fittings;  all 
smokebo.x  details,  smokestacks,  and  boiler  fittings,  such  as 
plugs,  etc.;  cab-fittings,  cabs  (except  front  sheets),  front 
bumpers  and  pilots,  drawbars  and  connecting  devices  be- 
tween engine  and  tender,  and  principal  frame  cross-ties  and 
frame  fillings;  cylinder  and  steam-chest  packings,  steam- 
chest  heads  and  bushings,  piston  valves  and  power  reverse 


gear;  front  and  back  main  rod  brasses,  and  front,  interme- 
diate and  back  side  rod  brasses  and  crank  pins;  main  driving 
bo.xes,  brasses  and  a.xles,  and  front  and  back  engine  truck 
boxes,  axles  and  wheels;  electric  headlight  equipment,  and 
such  furniture  as  sandboxes,  steps,  etc.  The  tenders  are 
duplicates  throughout. 

The  boilers  of  both  classes  are  of  the  conical  wagon-top 
type,  with  combustion  chambers.  The  firebox  sides,  crown 
and  combu.stion  chamber  are  in  one  piece,  and  the  combus- 
tion chamber  seam  is  welded  on  the  bottom  center  line.  The 
inside  throat-sheet  is  welded  to  the  firebox  and  combustion 
chamber,  and  the  tubes  are  welded  at  the  firebox  end.  The 
seam  in  the  fire-door  opening,  which  measures  16  in.  by  20 
in.,  is  also  welded.  Provision  is  made  so  that  arch-tubes 
and  stokers  can  be  subsequently  applied,  should  it  be  neces- 
sar\-  to  change  the  locomotives  to  coal  burners. 

These  locomotives  are  equipped  with  Baker  valve  motion, 
controlled  by  the  Ragonnet  power  reverse  mechanism.  The 
piston  valves  used  on  both  types  have  a  steam  lap  of  1  Ya  in. 
and  are  set  with  a  travel  of  8^  in.,  and  with  a  lead  on  the 
passenger  locomotives  of  J4  in.,  and  on  the  freight  locomo- 
tives of  3/16  in.  In  the  former  case  the  exhaust  clearance 
is  Y,  in.,  while  in  the  latter  the  valves  are  line  and  line  on 
their  exhaust  edges.     The  front  stubs  on  the  main  rods  are 
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fitted  with  adjusting  wedges,  while  the  back  stubs  are  of  the 
solid  end  t>-pe  with  hard  bronze  bushings  which  float  in  gun 
iron  bushings  pressed  into  the'  rods.  Similar  bushings  are 
used  in  the  main  connecting  Sluts  of  the  side  rods.  The 
pistons  are  of  rolled  steel  with  gun  iron  bull-rings,  and  the 
guides  and  crossheads  are  of  the  Laird  type. 

The  main  frames  of  both  types  are  6  in.  wide,  spaced  41 
in.  between  centers,  and  have  exceptionally  strong  transverse 
bracing.     Between  the  cylinders  and  the  firebox  there  are 


ings,  radially  planed  to  give  a  smooth  sliding  surface.  The 
front  support  is  bolted  to  the  guide  bearer,  and  the  rear  sup- 
port to  a  frame  crosstie.  The  intermediate  supports  each 
consist  of  two  6-in.  by  6-in.  angles,  which  are  bolted  to  ver- 
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Details  of   Rod   Bearings  and   Knuckle   Pin   (Dimensions   Shown   Are 
for   Mountain   Type) 

three  intermediate  boiler  supports  on  the  Mikado  type,  and 
four  on  the  Mountain  type.  The  front  and  rear  supports, 
which  are  each  9  in.  wide,  and  have  a  length  equivalent  to 
about  one-third  of  the  boiler  circumference,  are  steel  cast- 
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Stack   Cover  and   Fastenings 

tical  expansion  plates.  One  of  these  supports  on  the  Moun- 
tain t}'pe  (and  the  only  intermediate  support  on  the  Mikado 
type)  is  placed  under  the  gusset  course  of  the  boiler.  The 
angle  irons  are  riveted  to  a  liner  by  rivets  having  counter- 
sunk heads  on  top  and  the  liner  is  then  secured  to  the  shell 
by  rivets  placed  outside  of  the  angle  irons.  The  vertical  ex- 
pansion plate  is  then  inserted  between  the  angles  and  bolted 
into  place.  Liners  are  also  riveted  to  the  outside  of  the 
boiler  shell  above  the  sliding  supports. 

The  rear  frames  are  of  the  Commonwealth  cradle  type, 


Boiler    Braces    at    Guide    Yoke    and    Under    Gusset    Course 
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Table  of  Dimensions,  Weights  and  Proportions 

RailroaJ    St.  Louis-San  Francisco 

Type  of  locomotive 4-8-2  2-8-2 

Service    Passenger  Freight 

Cylinders,   diameter  and  stroke 28  in.  by  28  in.     27  in.  bv  32  in. 

Valve  gear,   type Baker  Baker 

Valves,   piston   type,  size 14  in.  14  in. 

Maximum  travel 8M   in.  8J4  in. 

Outside  lap    Ill   in.  1  !4   in. 

Exhaust    clearance    }^   in.  0       in. 

Lead   in   full   gear ^  in.  3/16  in. 

Cut-off  in   full  gear,  per  cent 

Weights  in  working  order: 

On  drivers   232,100  1b.  244.690  1b. 

On  front  truck   36,700  lb.  25,870  lb. 

On  trailing  truck  51,000  lb.  49,820  lb. 

Total   engine    339,800  lb.  320,380  lb. 

Tender    2-14,700  lb.  244,120  lb. 

Wheel  bases: 

Driving     18  ft.  0  in.  16   ft.  9  in. 

Total   engine    39  ft.  6  in.  36  ft.   1    in. 

Total  engine  and  tender 76  ft.  9H  in.  72  ft.  i'A   in. 

Wheels,  diameter  outside  tires: 

Driving 69  in.  63    in. 

Front    truck     33  in.  33    in. 

Trailing  truck   43  in.  43    in. 

Boiler; 

Type    Con.   wagon   top  Con.    wagon  top 

Steam  pressure 200  lb.  190  lb. 

Fuel  Oil  Oil 

Diameter,   first  ring,   inside 82  in.  86  in. 

Firebox,  length  and  width 120!-^  by  8454   in.    120H  by  84!4   in. 

Height  mud  ring  to  crown  sheet,  back  68  in.  68  in. 

Height  mud  ring  to  crown  sheet,  front  91^2    in.  915^   in. 

Tubes,   number  and   diameter 219 — 2%    in.  219 — 2%    in. 

Flues,  number  and  diameter 45 — 5^    in.  45- — 5  54    in. 

Length  over  tube  sheets 21   ft.  19  ft. 

Grate  area    70.3  sq.   ft.  70.3  sq.   ft. 

Heating  surfaces: 

Firebox  and   comb,  chamber 329    sq.    ft.  286  sq.  ft. 

Tubes  and   flues 4,053  sq.  ft.  3,665  sq.  ft. 

Total  evaporative    4,382  sq.  ft.  3,952  sq.  ft. 

Superheating   1,107  sq.  ft.  1,048  sq.   ft. 

Comb,  evaporative  and  superheating. .  5,489  sq.  ft.  5,000 
Tender: 

Style    12   wheel  12   wheel 

Water  capacity   12,000   gal.  12,000   gal. 

Oil  capacity 4,500    gal.  4,500  gal. 

General  data  estimated: 

Rated  tractive  force,   S5    per  cent 54,100  lb.  60,000  lb. 

Cylinder   horsepower    (Cole) 2,824  2,493 

Weight  proportions: 

Weight  on  drivers-;-   total  weight  en- 
gine, per  cent 68.3  76.4 

Weight  on  drivers-^  tractive  force...  4.29  4.08 

Total  weight  engine-;-  cylinder  hp 120.01b.  128.5    lb. 

Boiler  proportions: 

Comb,  heat  surface-f-  cylinder  hp 1.94  2.00 

Tractive  force-^  comb,  heat,  surface.  9.86  12.00 

Tractive  force  X  dia.  drivers-H  comb. 

heat,   surface    680  756 

Cylinder  hp.-H  grate  area 40.3  35.5 

Firebox  heat.  surface-H  grate  area....  4.7  4.1 

Firebox    heat,    surface,    per    cent    of 

evap.  heat,  surface 7.5  7,2 

Superheat,    surface,    per    cent    of    evap. 

heat,     surface     25.8  26.5 


arranged  for  the  Delta  t>pe  B  trailer  truck  with  boo.ster  ap- 
plication. Btx>5ters  have  been  fitted  on  three  locomotives  of 
each  type,  and  the  other  engines  can  subsequently  be 
equipped  should  this  appear  desirable.  These  boosters  are 
supplied  with  super-heated  steam. 

The  equipment  of  all  these  locomotives  includes  automatic 
drifting  valves  on  the  cylinders,  and  flange  lubricators  on 
the  leading  drivers.  Another  interesting  detail  is  an  in- 
candescent lamp  mounted  on  the  top  of  the  stack  in  position 
to  throw  its  light  in  an  upward  and  rearward  direction,  so 
that  the  fireman  can  tell  at  night  whether  the  locomotive  is 
throwing  smoke.  Careful  attention  has  been  given  all  details 
with  a  view  to  providing  comfort  and  convenience  for  the 
crew. 

The  tenders  have  one-piece,  cast  steel  frames,  and  the 
trucks  are  of  the  si.x-wheel  equalized  pedestal  type  with 
frames  of  the  same  material.  The  oil  and  water  capacities 
are  4,500  and  12,000  gal.  respectively. 

Further  particulars  of  both  types  are  given  in  the  table  of 
dimensions. 


Device  for  Testing  Superheater 
Units  and  Air  Reservoirs 

^~SNE  of  the  most  .simple  and  efficient  devices  yet  de- 
veloped for  testing  superheater  units  and  air  reservoirs 
is  shown  on  the  following  page.  It  was  designed  and  con- 
structed for  use  in  the  Readville  shops  of  the  New  York, 
New  Haven  &  Hartford. 

As  shown,  the  operating  mechanism  is  mounted  on  a  large 
steel  back-plate  1  in.  thick,  supported  on  the  bottom  by  three 
right-angle  legs  with  holes  drilled  to  provide  for  bolting  to 
the  floor.  The  rugged  design  of  the  testing  device  through- 
out is  evident  from  the  illustration.  Moreover  it  is  a  com- 
pact unit  which  can  be  readily  moved  to  the  most  convenient 
place  in  the  shop  by  means  of  a  crane  and  chain  hooks 
attached  to  the  hangers  M  and  N.  At  the  time  of  taking  the 
photograph  the  tester  was  not  in  its  final  location  and  it  has 
since  been  moved  to  the  erecting  shop  where  superheater 
units  can  be  handled  to  and  from  the  device  with  the  mini- 
mum effort. 

Referring  to  the  illustration  (.p.  o60),  a  superheater  unit  is 
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shown  applied  to  two  false  seats  in  the  substantial  angle  block 
D  rigidly  bolted  to  the  back-plate.  In  testing,  the  unit  is  held 
with  a  heaw  pressure  against  block  D  by  means  of  lever  F, 
pivoted  as  shown  and  operated  from  brake  cylinder  E.  The 
final  test  pressure  on  the  unit  is  obtained  by  hydraulic  pres- 
sure from  cylinder  G  direct-connected  to  brake  cylinder  H 
by  means  of  a  piston  rod.  The  piston  in  H  is  operated  by 
shop  air  pressure  at  80  lb.  from  a  one-half  inch  pipe,  the 
pressure  being  shown  by  gage  5.  The  unit  is  filled  and 
tested  through  pipe  /,  being  blown  out  through  pipe  K  which 
is  connected  through  a  suitable  valve  to  the  exhaust,  not 
shown.  The  test  pressure  on  the  unit  is  indicated  by  gage  L, 
i)eing  between  400  and  500  lb.     Shop  air  pressure  at  80  lb. 


top  of  the  piston  in  cylinder  H  applying  hydraulic  pressure 
to  the  unit.  ;Moving  handle  C  back  to  position  4  exhausts 
the  air  in  cylinder  H  and  closes  the  connection  from  cylinder 
G  to  the  unit.  The  unit  is  opened  to  the  atmosphere  and 
water  and  scale  blown  out  by  shop  air  pressure  when  handle 
B  is  moved  to  position  5.  Moving  handle  .4  to  position  6 
shuts  off  air  pressure  to  the  unit  and  releases  the  air  in 
cylinder  E,  also  releasing  the  unit. 

All  of  the  above  operations  take  far  longer  to  describe 
than  to  perform.  In  fact,  a  unit  can  be  applied  on  this  de- 
vice, tested  and  released  in  a  fraction  of  a  minute.  Not 
only  is  the  operation  speeded  up  but  the  test  is  much  more 
thorough   and   severe   than   that   ordinarily   accorded   super- 
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is  provided  in  pipe  P,  the  connections  being  such  that  this 
pressure  is  shown  by  gage  R.  City  water  at  a  pressure  of  40 
to  50  lb.  is  provided  to  pipe  Q  and  used  for  filling  the  units 
and  hvdraulic  cylinder  G. 

This  tester  is  operated  by  means  of  three  levers  A,  B  and  C, 
each  of  which  has  two  positions  and  is  interlocked  with  two 
three-way  valves.  Three  levers  are  recjuired,  for  the  reason 
that  there  are  three  main  pipe  connections,  namely  city  water, 
high  pressure  water  and  air  required  in  blowing  out  units. 
The  arrangement  of  the  interlocking  levers  to  the  six  valves 
is  extremely  ingenious  and  foolproof,  making  it  impossible 
to  perform  the  various  operations  out  of  their  proper  order. 
Moving  handle  A  to  position  /  supplies  air  to  brakS  cylinder 
E,  clamping  the  unit  quickly  and  with  a  heavy  pressure 
which  practically  eliminates  all  chance  of  leakage  at  the  two 
joints.  Handle  B  is  moved  to  position  2  allowing  water  at 
street  pressure  to  fill  the  unit  and  cylinder  G.  ^Moving  handle 
C  to  position  5  shuts  off  the  water  supply  and  admits  air  on 


heater  units.  Cylinder  G  is  bushed  so  that  a  pressure  of 
400  to  500  lb.  is  obtained  quickly  showing  up  any  defects 
which  exist.  This  allows  defects  to  be  corrected  before  the 
units  are  reapplied  and  perhaps  cause  service  failures. 

Testing  Reservoirs 

Air  reservoirs  are  tested  by  means  of  the  Westinghouse 
93^  in.  air  compressor  T  which  is  bushed  on  the  air  end  to 
boost  the  shop  pressure  to  at  least  225  lb.,  at  which  the 
reservoirs  are  tested.  Pipe  U  is  connected  to  the  reservoir 
(not  shown  in  the  illustration),  and  in  operation  valve  V 
is  opened  allowing  water  to  practically  fill  the  tank.  Valve 
I'  is  then  closed  and  the  air  compressor  started  increasing 
the  pressure  on  the  reservoir  to  225  lb.  when  the  standard 
hammer  test  is  given.  The  test  pressure  is  indicated  by  gage 
IV,  connected  by  a  copper  pipe  to  the  tee  at  the  air  dis- 
charge as  shown.  Pipe  A'  is  the  exhaust  from  the  air  com- 
pressor. 


Fuel  Association  Meets  m  Cleveland 

A    Large    Attendance    and    Heavy    Program ;     New    Field    for 
Conservation    at    Power    Plants    Taken    Up 


ABOUT  40,0  members  of  the  Internationul  Railway  Fuel 
Association  were  in  attendance  at  the  fifteenth  annual 
convention    which    was    held    at    the    Hotel    W'inton, 
Cleveland.  Ohio,  May  21  to  24,  inclusive. 

Julius  Kruttschnitt,  chairman,  executive  committee.  South- 
ern Pacific,  delivered  the  opening  address,  in  which  he  pre- 
sented a  comprehensive  surve)^  of  the  possibilities  for 
economy  in  the  use  of  railway  fuel  and  outlined  quanti- 
tatively the  direction  in  which  the  future  developments  look- 
ing toward  reductions  in  fuel  consumption  are  most  likely  to 
meet  with  success.  He  also  showed  that  the  officers  and  men 
who  have  to  do  directly  w'ith  the  consumption  of  fuel  are 
not  alone  responsible  for  the  reductions  in  the  amount  used, 
but  that  this  responsibility  must  be  shared  by  every  depart- 
ment, including  the  executive.  An  abstract  of  ^Nlr.  Krutt- 
schnitt's  address  will  appear  in  a  later  issue. 

President  Clark's  Address 

In  his  address,  J.  N.  Clark  (Southern  Pacific),  president 
of  the  association,  said  in  part  as  follows: 

Never  before  has  the  transportation  industry  Ijeen  called 


and  H.  M.  Griggs,  manager,  Ore  and  Coal  E.xchange,  Cleve- 
land, Ohio.  Mr.  Griggs  outlined  the  work  of  the  exchange, 
which  serves  as  a  clearing  house  of  advance  information  rela- 
tive to  the  exchange  of  lake  and  rail  traffic  in  coal  and  ore, 
and  presented  data  showing  a  volume  of  lake  and  rail  move- 
ments through  Lake  Erie  ports  during  the  seven  months' 
navigation  season,  that  requires  the  dumping  of  an  average 
of  3,000  cars  of  coal  daily  and  5,000  empty  cars  a  day  for 
ore  loading. 

In  two  papers,  one  presented  by  R.  S.  Twogood  (Southern 
Pacific)  and  the  other  by  Professor  R.  W.  Noland  (Purdue 
Universitv),  a  new  field  for  the  development  of  fuel  economy 
was  opened  up.  The  first  dealt  with  the  handling  of  small 
power  plants  and  the  second  with  economy  in  the  heating 
of  stations  and  buildings.  The  association  authorized  the 
appointment  of  a  committee  to  take  up  the  .study  of  this 
phase  of  railw-ay  fuel  consumption,  co-operating  with  the 
American  Society  of  Mechanical  Engineers  in  the  develop- 
ment of  a  practicable  test  code  for  use  at  small  power  plants. 

The  following  officers  were  elected  for  the  next  year: 
President,   M.  A.   Daly   (Northern   Pacific);   vice-presidents. 


J.    N.    Clark    (Southern    Pacific),     M.    A.    Daly    (Northern    Pacific).      J.    W.    Dodge    (Illinois    Central),      P.    E.    Bast    (Delaware    &    Hud- 
President  Vice-President  Vice-President  son),   Vice-President 


upon  to  carry  the  load  which  is  now  offered  and  that  the 
industry  expects  us  to  do  our  share  is  proyed  by  the  generous 
and  encouraging  response  received  from  practically  every 
railroad  president  asked  to  send  officers  and  men  to  this 
convention.  Let  us  show  our  appreciation  of  this  confidence 
by  sending  each  man  back  home  broadened  in  his  vision, 
more  thoroughly  alive  to  his  own  individual  responsibility 
and  more  enthusiastic  to  tackle  the  job  than  when  he  left  it. 
This  can  best  be  done  by  each  one  feeling  that  this  is  his 
convention  and  that  he  must  faithfully  attend  all  the  sessions, 
absorb  the  best  ideas  advanced  by  others,  contribute  freely 
from  his  own  experience,  and  carefully  study  the  exhibits. 

During  the  last  nine  months  the  railroads  have  handled 
the  largest  volume  of  business  ever  before  offered  during  a 
similar  period,  and  it  is  certain  the  peak  will  not  be  reached 
before  October.  Our  work  is  already  mapped  out  for  us  and 
it  is  none  other  than  to  see  that  this  volume  of  business  is 
handled  with  the  minimum  consumption  of  fuel. 

The  report  of  the  secretary-treasurer,  J.  G.  Crawford,  gave 
the  membership  at  the  end  of  1922  as  976  and  showed  a 
balance  on  hand  of  $500,  with  all  bills  paid. 

The  association  was  also  addressed  by  T.  K.  Maher, 
president.  The  Maher  Collieries  Company,  Cleveland,  Ohio, 


J.  W.  Dodge  (Illinois  Central),  P.  E.  Bast  (Delaware  & 
Hudson)  and  J.  R.  Evans  (Chesapeake  &  Ohio).  The  new 
members  of  the  executive  committee  are:  J.  E.  Davenport 
(New  York  Central),  H.  T.  Bentley  (Chicago  &  North 
Western),  E.  E.  Chapman  (Atchison,  Topeka  &  Santa  Fe), 
C.  H.  Dyson  (Baltimore  &  Ohio)  and  W.  J.  Tapp  (Denver 
&  Rio  Grande  Western).  J.  B.  Hutchinson  (Pennsylvania) 
is  secretary-treasurer. 

.An  abstract  of  the  report  on  feedwater  heaters  is  given 
below.  Oilier  pa[>ers  and  reports  will  be  abstracted  in  later 
issues.  

Report  on  Boiler  Feedwater  Heaters 

The  first  part  of  the  report  outlined  the  development  and 
history  of  feedwater  heaters  and  summarized  the  various 
reports  on  the  subject  that  have  been  presented  to  the  associa- 
tion since  the  initial  report  in  1914. 

A  very  complete  questionnaire  was  sent  out  by  this  year's 
committee  and  the  results  of  the  answers  from  18  roads  were 
embodied  in  tabulated  form. 

Present   Equipment — America 
The  replies  to  the  questionnaire  show  the  popularity  of 
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the  feedwater  heater  to  be  increasing  steadily,  and  some 
roads  state  that  all  new  power  will  be  equipped  with  the 
device.  One  road  says  that  it  eventually  expects  to  have 
every  locomotive  having  c)'linders  20  in.  in  diameter  or  over 
equipped  with  feedwater  heaters. 

Some  state  that  they  see  little  increase  in  capacity  of 
heater-equipped  power,  but  the  majority  point  out  that  the 
increased  capacity  is  dissipated  in  increased  speed.  It  has 
been  found  that  engineers  who  are  accustomed  to  working 
their  locomotives  by  sound  run  with  a  longer  cut-off  due  to 
some  of  the  exhaust  being  taken  by  the  heater,  thus  reducing 
the  sound  and  causing  the  engineer  to  think  he  was  not  get- 
ting the  same  amount  of  work  out  of  the  locomotive.  This, 
of  course,  counteracts  some  of  the  saving  effected  by  the 
heater,  but  longer  experience  and  greater  familiarity  will 
naturally  overcome  such  conditions. 

It  has  been  found  in  some  cases,  either  due  to  working 
the  locomotive  harder  or  the  presence  of  oil  in  the  water, 
that  on  long  runs  the  locomotive  equipped  with  the  feedwater 
heater  has  a  tendency  to  foam  badly  toward  the  end  of  the 
run.  It  was  naturally  expected  that  with  less  water  being 
drawn  from  outside  sources  the  reverse  would  be  true. 

One  road  has  eliminated  the  oil  separator  and  has  made 
a  feedwater  heater  of  5,400  gallons  capacity  the  standard, 
with  the  view  that  the  maximum  capacity  of  the  locomotive 
is  required  so  seldom  that  the  injector  should  take  care  of 
the  short  periods  which  the  larger  locomotives  are  worked 
beyond  the  capacity  of  their  heater. 

A  check  of  locomotives  built  since  IMarch  1,  1922,  and 
now  on  order,  brings  out  the  interesting  fact  that  practically 
one-third  of  the  whole  number  are  equipped  with  feedwater 
heaters.  Of  the  1,724  heaters  ordered  since  1920,  1,429 
were  ordered  during  the  year  ending  May  1,  1923. 

Two  roads  are  reported  to  have  been  trying  heaters  not 
so  widely  known,  one,  a  waste  gas  type,  known  as  the  Foster- 
Thompson  heater,  and  the  other  a  locally  designed  waste 
steam  type  known  as  the  Skinner  feedwater  heater.  Both 
roads  report  that  they  have  no  test  data  or  performance  that 
can  be  published  at  this  time. 

Present   Equipment — Foreign 

The  past  year  has  brought  to  light  several  interesting  de- 
velopments in  locomotive  feedwater  heating  abroad.  What 
is  probably  the  most  practical  form  of  gas  type  heater  so 
far  constructed,  was  recently  applied  to  a  locomotive  of  the 
Austrian  Federal  Railways.  This  is  the  invention  of  J. 
Rihosek,  mechanical  engineer,  Vienna,  and  is  designed  so 
that  it  may  be  removed  from  the  smoke  box  and  replaced  as 
a  unit  and  thus  conveniently  cleaned  inside  and  outside. 

In  an  article  recently  contributed  to  a  foreign  publication, 
the  author  states  that  tests  of  this  heater  have  supplied  val- 
uable data  regarding  the  amount  of  heat  that  can  thus  be 
reclaimed  from  the  waste  gases. 

Rihosek,  however,  calls  attention  to  the  fact  that  heaters 
of  the  exhaust  steam  and  waste  gas  type  may  be  combined 
in  series  whenever  the  weight  of  the  locomotive  permits  such 
an  arrangement.  In  this  case,  it  is  stated  that  cold  water 
from  the  tender  would  first  be  heated  by  exhaust  steam  to 
a  temperature  of  about  190  deg.  F.  and  subsequently,  in  a 
waste  gas  heater  to  temperatures  ranging  from  265  to  300 
deg.  F.  It  is  pointed  out,  moreover,  that  the  added  economy 
resulting  from  elevating  the  feedwater  to  temperatures  con- 
siderably above  that  of  exhaust  steam  is  not  the  only  advan- 
tage of  this  arrangement  since  the  boiler  scale  forming  im- 
purities will  be  partly  deposited  in  the  heater,  owing  to  the 
higher  temperatures   in   the  second   stage  of  the   apparatus. 

Another  significant  development  is  the  introduction  of  the 
open  type  of  heater  abroad.  In  place  of  the  Knorr  ap- 
paratus which  has  been  exclusively  used  in  Germany,  Aus- 
tria and  Hungary,  a  pump  of  the  Worthington  type  has  re- 
cently been  adopted  for  new  motive  power  on  the  Hungarian 
State  Railways.  It  would  appear  from  the  illustrations  of 
this  equipment,  however,  that  after  being  discharged   from 


the  open  type  heater,  the  feedwater  is  passed  through  a 
closed  type  heater  before  entering  the  boiler.  The  open  type 
apparatus  used  on  these  locomotives  is  manufactured  in 
Budapest.  This  is  positioned  on  the  left  side  of  the  loco- 
motive and  the  closed  type  heater  which  is  used  in  series, 
comprises  a  drum  located  underneath  the  smoke  box.  The 
locomotives  to  which  this  equipment  is  applied  are  also  pro- 
vided with  feedwater  purifiers  of  the  Pecz-Rejto  type 
mounted  on  top  of  the  boiler  barrel. 

Since  the  effect  of  feedwater  heating  is  to  increase  the  rate 
of  evaporation  in  the  boiler,  it  follows  that  any  tendency 
toward  foaming  occasioned  by  chemical  impurities  in  the 
water  will  be  enhanced  by  feedwater  heating.  Water  puri- 
fiers are  already  being  tried  in  some  foreign  countries  and  it 
is  believed  that  their  possibilities  are  such  that  investigation 
should  be  made  and  reported  to  the  association.  It  is  sug- 
gested, therefore,  that  the  subject  of  water  purification  by 
means  of  apparatus  supplementary'  to  the  feedwater  heater 
might  projjerly  be  studied  by  your  committee  during  the  com- 
ing year,  since  it  appears  that  the  possibilities  of  this  means 
of  water  purification  have  never  been  fully  investigated. 

The   Exhaust   Steam  Injector 

The  exhaust  steam  injector,  which  the  committee  has  been 
requested  to  investigate,  is  yet  in  its  development  stage  in 
this  country.  From  the  information  available,  it  seems  that 
there  is  not  quite  as  great  a  range  with  the  exhaust  steam 
injector  as  with  the  live  steam  injector.  The  range  is,  how- 
ever, sufficiently  great  to  meet  the  requirements  of  the  average 
service  of  American  locomotives.  This  device  is  extensively 
used  in  Europe,  there  being  at  this  time  in  the  neighborhood 
of  6,000  exhaust  steam  injectors  actually  in  service. 

A  report  from  an  English  road  states  that  they  have  515 
exhaust  injectors  of  the  Davies  and  Metcalfe  t>'pe,  operating 
in  both  passenger  and  freight  service.  The  locomotives  and 
trains  are  not  as  heavy,  however,  as  the  general  average  in 
this  country,  but  since  the  performance  of  the  device  is  con- 
sidered quite  satisfactory  it  seems  reasonable  to  expect  that 
improvements  will  shortly  be  made  which  will  render  it 
adaptable  to  heavier  service.  The  particular  road  mentioned 
states  that  all  new  power  purchased  is  being  equipped  with 
exhaust  steam  injectors. 

The  type  of  oil  separator  used  with  the  Davies  and  Metcalfe 
exhaust  steam  injector  is  the  same  as  that  used  on  the  Elesco 
in  this  countr}'. 

It  is  difficult  to  calculate  accurately  the  coal  and  water 
saving  of  the  exhaust  steam  injector,  because  these  vary 
largely  with  the  amount  of  water  delivered.  Under  condi- 
tions of  high  back  pressure,  such  as  are  met  with  when  the 
engine  is  working  at  maximum  capacity,  the  exhaust  injector 
will  feed  the  boiler  without  the  use  of  any  live  steam  what- 
ever. When  the  engine  is  working  at  low  rating,  the  live 
steam  used  runs  up  as  high  as  2^4  per  cent  of  the  weight 
of  water  delivered  to  the  boiler. 

The  temperature  of  the  water  delivered  to  the  boiler  is 
highest  when  the  injector  is  working  at  its  minimum  rating, 
but  the  heat  recovery  is  greatest  when  the  injector  is  work- 
ing at  maximum  capacity. 

Tests  made  in  this  countr)'  have  shown  coal  savings  around 
10  per  cent  to  IS  per  cent.  The  best  results,  of  course,  are 
obtained  when  the  exhaust  injector  is  kept  continually  at 
work  from  one  end  of  the  line  to  the  other.  Starting  and 
stopping  the  injector  not  only  results  in  the  loss  of  some 
water  in  priming,  but  no  exhaust  steam  is  saved  when  the 
injector  is  not  working. 

Summary 

A  summary  of  trials  and  experiments  of  various  ro'"^'= 
with  various  kinds  of  feedwater  heaters  brings  out  the  fol- 
lowing basic  principles  which  should  govern  heaters  as  ap- 
plied  to  locomotives   in  order  to  realize  their   full  benefit: 

1.  The  boiler  feedwater  shall  be  heated  from  a  source 
of  heat  that  would  othenvise  have  been  wasted. 
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2.  The  apparatus  shall  present  the  greatest  possible  sim- 
plicity of  construction  with  the  smallest  possible  number  of 
wearing  parts.  It  shall  occupy  as  little  space  as  possible 
and  be  of  the  minimum  weight. 

3.  The  feedwater  heaters  should  give  a  continuous  and 
certain  supply  of  hot  water,  the  temperature  of  which  will 
increase  with  an  increase  of  the  pressure  of  the  exhaust  steam 
or  the  temperature  of  the  front  end  gases. 

4.  Arrangements  shall  be  provided  for  separating  any 
lubricating  oil  from  either  the  steam  or  the  water  of  con- 
densation and  the  lubricating  oil  allowed  to  enter  the  boiler 
shall  be  reduced  to  a  minimum. 

5.  Hot  gas  heaters  or  economizers  should  be  arranged  to 
present  the  minimum  interference  with  the  passage  of  the 
gases  from  the  boiler  flues  to  the  stack,  and  should  also  he 
so  constructed  as  to  be  quickly  and  easily  removed  and  re- 
placed. They  should  have  the  minimum  of  separable  joints 
within  the  front  end. 

The  members  of  the  committee  were  E.  E.  Chapman 
(A.  T.  &  S.  F.),  chairman;  E.  A.  Averill  (Superheater  Com- 
pany); H.  A.  Macbeth  (N.  Y.  C.  &  St.  L.);  J.  A.  Carney 
(C.  B.  &  Q.);  Geo.  S.  Mikles  (N.  Y.  O.  &  W.);  G.  N. 
Gresley  (London  &  North  Eastern);  Geo.  E.  Murray  (G. 
T.);  J.  M.  Lammedee  (Worthington  Pump  &  Machinery 
Corp.);  L.  G.  Plant  (Railway  Review):  W.  A.  Larick  (N. 
Y.  C);  Prof.  T.  M.  Snodgrass  (Universitv  of  Illinois); 
L.'  P.' Michael   (C.  &  N.  \\\),  and  G.  Von  Boden   (S.  P.). 

Discussion 

H.  B.  Oatley  (Superheater  Company)  presented  a  written 
discussion  in  which  he  estimated  a  fuel  saving  of  $1,000  a 
year  for  the  feedwater  heater  on  the  basis  of  a  locomotive 


burning  $10,000  worth  of  coal  a  year.  From  this  should 
be  declucted  $150  for  investment  charges.  The  only  de- 
batable question,  he  stated,  is  how  much  of  the  remaining 
$850  will  be  required  for  additional  maintenance.  The 
onlv  solution  of  this  question  is  experience  based  on  a  large 
enough  number  of  heaters  in  service  at  one  place  to  permit 
tliis  work  to  be  regularly  organized.  He  stated  that  varia- 
tions in  local  conditions  were  such  that  the  experience  of 
one  road  would  not  answer  the  question  for  another. 

The  only  case  cited  in  whicli  maintenance  has  been  ex- 
cessive was  on  the  Central  Vermont,  where,  in  spite  of  the 
fuel  saving  effected,  the  heaters  have  been  removed  because 
of  excessive  terminal  attention.  E.  A.  Averill  (Superheater 
Company)  gave  the  results  of  a  study  of  work  reports  on 
334  arrivals  of  feedwater  heater  locomotives  over  a  period 
of  one  month  at  one  tenniiial,  after  the  heaters  had  been  in 
use  from  five  to  six  months.  Eighty  per  cent  of  the  work 
reports  contained  no  reference  to  the  heaters,  95  per  cent 
showed  no  work  that  would  require  over  15  min.,  and  the 
remaining  five  per  cent  called  for  inspection  or  work  of 
indeterminate  amount.  The  record  was  perfect  as  to  failures 
chargeable  to  the  feedwater  heaters. 

On  the  Southern  Pacific  some  trouble  has  been  experienced 
from  hot  water  leaking  into  the  low  pressure  pump  cylinder 
when  the  heater  is  not  working,  thus  causing  the  suction  to 
break  when  the  heater  is  started.  To  avoid  this  trouble  it 
has  been  found  best  to  start  the  heater  pump  at  the  same 
time  as,  or  a  little  before  the  locomotive,  and  to  work  it 
continuously  while  the  locomotive  is  working.  Engines 
with  feedwater  heaters  on  the  Southern  Pacific  have  been 
found  to  steam  so  freely  that  the  exhaust  nozzles  have  been 
increased  in  size. 


Air  Brake  Association  Meets  in  Denver 

To  Develop  Tolerances  for  Triple  Repairs;  Discuss  System  of 
Central  Repair  of  Engine  Brakes 


A  REPRESENTATIVE  gathering  of  air  brake  super- 
visors and  foremen  from  all  sections  of  the  United 
States  and  Canada  were  in  attendance  at  the  thirtieth 
annual  convention  of  the  Air  Brake  Association.  The  meet- 
ing was  held  at  the  Albany  Hotel,  Denver,.  Col.,  on  May  1,  2 
and  3  and  was  exceptionally  well  attended  by  representatives 
of  the  western  roads. 

The  opening  session  called  to  order  by  the  president,  Mark 
Purcell.  Northern  Pacific,  was  given  over  to  a  number  of  ad- 
dresses and  business  reports.  W.  R.  Scott,  president  of  the 
Southern  Pacific,  Texas  and  Louisiana  Lines,  gave  some  of 


the  early  history  of  the  air  brake  and  told  how  when  he 
was  a  member  of  the  Traveling  Engineers'  .Association  the 
air  brake  discussions  early  demonstrated  the  need  for  a 
separate  organization  to  devote  its  entire  time  to  air  brake 
subjects.  He  paid  a  tribute  to  the  fertility  of  inxention  and  ^ 
the  energy  of  the  men  who  have  been  instrumental  in  the 
development  of  the  air  lirake,  citing  a  case  in  which  the 
Westinghouse  Air  Brake  Company  had  furnished  enough 
empty  and  load  brakes  to  equip  several  trains  in  six  weeks 
after  the  need  for  such  a  Ijrake  had  been  suggested  to  the 
officers  of  the  company  as  a  means  of  facilitating  operation 


Mark    Piirceil    (Northern    Pacific)     George    H.   Wood    (A.   T.   &   S.   F.) 
President  1st  Vice-President 


C.    IVl.    Kidd     (N.    &    W. 
2nd   Vice-President 


F.     M.    Nellis    (Westinghouse    Air 
Brake  Co  i   Secretary 
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of  trains  on  the  mountain  grades  of  the  Southern  Pacific. 

In  speaking  of  the  future  of  the  association,  Mr.  Scott 
said  that  its  opportunities  for  useful  service  were  as  great 
as  tliey  have  been  in  the  past.  One  of  the  things  demanding 
its  attention  in  the  future,  he  said,  was  the  relation  of  auto- 
matic train  control  to  brake  operation.  The  co-ordination 
of  the  operation  of  the  train  control  system  with  that  of  the 
brake  system  and  signal  system  under  the  wide  variety  of 
conditions  encountered  on  American  railroads,  he  said,  pre- 
sented a  phase  of  the  subject  not  covered  by  the  limited 
installations  so  far  made  and  introduced  air  brake  men  to 
a  new  phase  of  railway  operation.  He  also  expressed  the 
belief  that  the  further  development  of  the  light  and  load 
brake  should  be  taken  up. 

Mr.  Scott  said  that  he  had  learned  that  many  of  the  mem- 
bers in  attendance  had  come  on  their  own  time  and  at  their 
own  expense.  This  he  said  should  not  be.  The  cost  to  the 
roads  of  sending  men  to  the  convention  he  considered  in- 
finitel}-  small  compared  with  the  value  of  the  work  of  the 
association,  and  he  suggested  that  if  the  association  ap- 
proached the  individual  executives,  they  could  be  made  to 
see  that  it  would  pay  them  to  send  their  men. 

Mr.  Scott  referred  briefly  to  the  program  of  the  execu- 
tives to  provide  adequate  service  to  the  .American  people  dur- 
ing the  current  year  and  said  that  it  had  been  suggested 
that  he  tell  the  association  what  it  could  do  to  help  in  carry- 
ing out  this  program.  This  he  said  was  attacking  the  prob- 
lem from  the  wrong  end;  the  air  brake  men  should  tell  the 
executives  what  measures  should  be  adopted  in  their  field 
and  should  formulate  their  own  part  in  the  program. 

President  Purcell's  Address 

President  Purcell  in  his  address  said:  "To  a  large  extent 
the  state  of  economy  and  efficiency  reached  in  railway  trans- 
portation in  its  present  stage  is  due  to  brake  control.  With- 
out such  control,  the  number  of  trains  that  could  be  handled 
over  a  district  in  a  given  time  would  be  very  much  less 
because  the  trains  would  have  to  be  spaced  farther  apart  and 
the  speed  restricted  to  prevent  accidents. 

The  maintenance  and  operation  of  brakes  is  one  of  the 
most  important  departments  of  railway  operation.  The  best 
methods  of  organized  inspection  and  repairs  are  time-savers 
in  getting  trains  over  the  road  and  through  terminals.  Air 
brake  men  are  best  qualified  to  recommend  what  practices 
should  be  followed  and  now  that  a  greater  shortage  of  equip- 
ment is  threatened  than  was  ever  experienced  before  in  the 
history  of  the  railroads,  there  is  an  opportunity  for  the  air 
brake  men  of  the  country  to  be  of  great  assistance  to  the 
roads  in  getting  the  most  service  out  of  the  equipment  avail- 
able by  facilitating  more  rapid  movement  of  cars  and  in- 
creased mileage  with  less  time  on  the  repair  tracks. 

"The  Air  Brake  .Association  has  acquired  a  degree  of 
authority  such  that  it  is  being  consulted  with  respect  to  brake 
matters  and  train  operation  more  than  in  the  past.  This 
points  to  the  need  of  exercising  the  greatest  care  when  recom- 
mending or  endorsing  measures  that  action  be  not  too  hasty, 
but  that  they  be  carefully  investigated  and  fully  discussed 
in  all  their  bearings  before  action  is  taken." 

S.  G.  Down  Compares  American  Railways  and  Those 
in  Foreign  Countries 

S.  G.  Down,  vice-president  of  the  ^^'estinghouse  Air  Brake 
Company,  w-ho  has  during  the  past  few  years  observed  rail- 
road performance  in  most  civilized  countries,  said  that  none 
of  the  government  controlled  roads  with  which  he  has  come 
in  contact  can  compare  in  efficiency  wdth  American'  railroads. 
Those  who  are  so  ready  to  attack  railway  management  in 
this  country,  he  said,  ought  to  have  to  get  along  with  the 
transportation  conditions  prevailing  where  the  roads  are 
Of>erated  by  the  governments. 

One  of  the  great   advantages  of  the  railroads   in  Xorth 


America  as  compared  with  continental  Europe  is  the  uni- 
versal interchange  of  equipment.  In  Europe,  he  said,  one 
of  the  greatest  difficulties  in  the  way  of  interchange  is  the 
number  of  tj-pes  of  brake  equipment  employed  in  the  dif- 
ferent countries  which  will  not  operate  synchronously  with 
each  other.  He  stated  that  in  North  America  there  is  an  in- 
vestment of  five  hundred  million  dollars  in  brake  equipment, 
all  of  which  operates  interchangeably.  The  magnitude  of  this 
investment  he  cited  to  show  the  importance  of  keeping  on 
firm  ground  as  to  fundamentals  and  not  introducing  any 
changes  that  will  interfere  with  the  universal  interchange  of 
cars. 

The  following  papers  were  read  and  discussed: 
Expediting  Train  Movement,  by  the  North-West  Air 
Brake  Club;  Charging  Freight  Trains  and  the  Use  of  Re- 
lease Position,  by  W.  F.  Peck  (Baltimore  &  Ohio);  Causes 
for  Slow  Operation  of  Locomotive  Air  Compressors,  by  the 
Pittsburgh  Air  Brake  Club;  Feed  Valve  Tests,  by  the  Man- 
hattan Air  Brake  Club,  and  two  papers  on  the  8J-<-in.  cross 
compound  compressor,  one  by  the  Central  Air  Brake  Club 
and  one  by  the  Dixie  Air  Brake  Club.  George  H.  Wood 
(Atchison,  Topeka  &  Santa  Fe),  in  a  brief  talk  also  dis- 
cussed the  relation  of  train  control  to  the  air  brake. 

Expediting  Train  Movement 

By   The   North-West   Air   Brake   Club 

The  following  is  an  abstract  of  a  paper  presented  for  the 
North-West  Air  Brake  Club,  by  H.  G.  Clark  (M.,  St.  Paul 
&  S.  S.  M.): 

In  his  address  before  this  convention  W.  R.  Scott,  presi- 
dent of  the  Southern  Pacific  Lines,  called  attention  to  the 
impending  transportation  crisis  and  stated  that  among  other 
measures  to  meet  the  situation,  it  is  proposed  to  reduce  the 
bad  order  cars  from  the  present  9  per  cent  to  5  per  cent, 
the  freight  locomotives  awaiting  heavy  repairs  from  about  21 
per  cent  to  15  per  cent,  and  to  increase  the  car  mileage  to  30 
per  day.  That  strenuous  eftorts  in  1920  were  able  to  raise 
the  car  mileage  to  only  about  25  per  day,  and  that  the  car 
loading  is  expected  to  exceed  by  from  7  to  IS  per  cent  the 
peak  of  1920,  will  indicate  the  task  before  us. 

In  his  efforts  toward  maintenance,  the  air  brake  man  must 
not  lose  sight  of  the  fact  that  the  air  brakes  are  merely  one 
important  means  toward  the  end  of  moving  traffic.  A  train 
or  even  a  car  held  for  brake  testing  or  repairing  only,  where 
such  work  could  in  part  or  in  whole  have  been  done  during 
a  necessary  delay  for  some  other  work  is  an  inexcusable  in- 
terference with  traffic  movement.  To  the  extent  that  the  air 
brake  man  keeps  this  in  mind,  informs  himself  of  the  operat- 
ing department's  plans  for  expeditious  freight  train  move- 
ment and  submits  plans  for  testing  and  repairing  that  will 
utilize  dead  time  to  the  best  advantage  and  cut  necessary  de- 
lays for  such  work  to  the  minimum,  will  he  realize  his  op- 
portunities. 

But  the  inauguration  of  good  plans  will  accomplish  little. 
They  must  be  followed  up  patiently  and  persistently.  There 
must  also  be  a  general  co-operation  by  all  railways,  not  leav- 
ing the  burden  largely  to  those  with  steep  grades,  as  has 
been  done  too  generally.  A  chain  is  no  stronger  than  its 
weakest  link;  if  mountain  roads  must  make  the  heaviest  re- 
pairs the  traffic  of  the  entire  country  will  be  materially 
slow-ed  and  endangered. 

The  thing  to  strive  for  is  to  have  the  air  brakes  in  such 
condition  when  the  outgoing  engine  is  coupled  to  the  train 
that  all  that  will  be  required  is  a  formal  test  to  insure  that 
the  brake  condition  is  as  intended,  followed  by  an  immediate 
release. 

As  no  one  can  argue  against  the  desirability  of  this  and  as 
it  cannot  be  even  remotely  approached  if  the  outgoing  test  is 
awaited  to  disclose  any  defective  brakes,  it  is  plain  that  with- 
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out  the  incoming  brake  test  no  worth-while  effort  has  been 
made  to  meet  the  great  needs  of  the  times. 

It  is  not  enough  merely  to  get  an  order  issued  that  the 
incoming  test  shall  be  made.  Some  of  the  first  difficulties 
such  an  order  runs  into  are: 

(a)  A  delay  because  tlie  engineman  felt  it  necessar)'  to  re- 
charge before  applying  for  the  test.  This  tends  toward  an 
incomplete  recharge  and  a  poor  test. 

(b)  The  brakeman  closes  the  angle  cock  on  the  tender 
before  the  test  application  is  completed,  thus  destroying  the 
test  except  by  a  delay  to  thoroughly  recharge  and  then  apply. 

(c)  If  the  train  is  to  be  put  on  two  tracks,  it  is  felt  that 
the  test  application  cannot  be  made.     This  is  not  so. 

(d)  A  switchman  opens  an  angle  cock  soon  after  the  test 
application  is  made,  thus  increasing  the  rate  of  brake  cylin- 
der leakage  and  spoiling  the  test. 

(e)  If  the  incoming  crew  see  no  car  men  present  they  de- 
cide that  no  test  application  is  necessar)'.  The  test  application 
should  be  made  invariably. 

(f)  Uninstructed  switchmen  bleed  off  good  brakes  before 
they  are  inspected,  thus  causing  such  brakes  to  be  bad 
ordered. 

(g)  The  air  brake  inspection  is  combined  with  the  gen- 
eral inspection,  thus  taking  so  much  time  to  complete  that 
effective  brakes  are  condemned  for  leaking  off.  The  air 
brake  inspection  should  be  completed  within  20  minutes  after 
the  test  application  i?  made. 

(h)  The  engineman  fails  to  insure  a  full  20-lb.  service 
reduction  for  the  test,  often  making  no  more  than  was  re- 
quired for  the  stop,  instead  of  adding  to  this  enough  to  make 
the  total  reduction  a  full  20  lbs. 

If  full  advantage  of  necessan,'  delays  is  to  be  taken  to  do 
air  brake  work,  then  all  cars  on  repair  tracks  must  have 
their  brakes  so  tested  as  to  disclose  their  actual  condition, 
all  must  be  repaired  that  are  not  efficient,  irrespective  of  sten- 
cil dates,  and  all  must  be  cleaned  where  the  stencil  date  is 
nine  months  old  or  more.  Full  advantage  also  must  be  taken 
to  inspect  the  repair  brakes,  as  well  as  other  practicable 
parts,  on  cars  "parked"  at  transfer  and  freight  sheds,  and 
team  tracks  w^here  the  number  per  day  will  justify.  jMotor 
driven  compressors  requiring  no  care  other  than  occasional 
inspection  and  oiling,  and  pipes  laid  on  the  ground  will  often 
permit  of  quickly  preparing  to  do  such  work.  At  what  time 
is  it  more  important  to  have  a  freight  car  ready  to  proceed 
than  right  after  it  is  loaded?  And  when  is  there  a  better 
time  to  prepare  a  car  for  being  loaded  than  when  it  is  being 
emptied  ? 

Monthly  brake  cleaning  reports,  identifyijig  the  cars  and 
the  previous  cleaning  stencils,  with  all  cases  where  the  brakes 
were  found  ineffective  within  four  months  after  cleaning 
tabulated  by  home  road  cleaning  points,  will  make  it 
possible  to  stop  inefficient  cleaning. 

To  have  high  ideals  to  strive  for  is  well  worth  while,  but 
to  insist  that  ideals  be  attained  when  existing  conditions  are 
far  from  ideal  will  obtain  far  less  results  than  to  stipulate 
merely  a  moderate  improvement.  In  fact,  emergencies  oc- 
casionally justify  practices  deviating  from  the  standard. 
More  brakes  can  be  cared  for  if  the  brake  cylinder  pistons 
are  cleaned  under  the  car  and  replaced  than  if  taken  to  a 
room.  To  say  that  the  work  cannot  be  done  efficiently  under 
the  car  is  to  ignore  that  many  roads  with  the  best  average 
brake  maintenance  do  this. 

Referring  to  such  an  emergency  as  evidently  impends,  and 
with  the  distinct  understanding  that  this  suggestion  does  not 
apply  othenvise,  if  at  some  transfer  or  freight  sheds  where 
many  cars  are  available  per  day  it  is  impossible  to  get  an 
air  supply,  at  least  for  some  time,  why  not  locate  and  indi- 
cate the  ineffective  brakes  by  an  incoming  test  just  before  the 
cars  go  to  such  points,  and  then  clean  the  brake  cj'linders 
and  replace  the  triple  valves  with  others  that  have  been 
cleaned  and  passed  over  the  test  rack?     This  will  not  only 


effect  a  big  improvement  with  no  car  delay,  but  if  well  in- 
structed and  reliable  men  are  assigned  to  the  work  it  is  con- 
fidently believed  that  the  results  will  well  justify  the  tem- 
porary deviation  from  correct  practice  until  compressed  air 
can  be  supplied. 

Even  if  you  have  a  train  yard  test  plant  why  not  have  the 
test  application  made  on  the  incoming  trains  by  the  engine- 
men  and  save  time  for  the  train  and  the  car  men  instead  of 
coupling  to  tlie  yard  plant,  charging  and  applying  the 
brakes?  The  need  for  having  the  inspectors  present  when 
the  trains  stop  will  reduce  the  dead  time  for  trains. 

Furthermore,  it  is  easily  po.ssil)le  by  casual  and  quick  in- 
spection, a  twist  on  each  angle  cock  and  retaining  valve  pipe 
(the  latter  while  changing  the  triple  valve  or  by  vibrating 
it  when  no  change  is  necessar}')  and  by  a  pull  with  a  wrench 
on  any  unions,  to  very  materially  reduce  pipe  leakage  with- 
out any  air  pressure  for  testing.  On  one  mountain  grade 
subject  to  interchange  traffic,  unsatisfactory  retaining  valve 
efficiency  was  ver\'  materially  improved  by  having  the  train 
inspectors  at  the  previous  terminal  shake  each  retaining  valve 
pipe  and  tighten  joints  that  this  disclosed  to  be  loose. 

Other  possible  and  valuable  improvements  with  no  air 
for  testing  are  turning  angle  cocks  and  hose  to  proper  posi- 
tion, tightening  loose  brake  cylinders,  auxiliary  reservoirs 
and  pipes,  locating  and  replacing  missing  cotters,  replacing 
worn-out  brake  shoes,  etc.,  as  well  as  repairing  defects  of 
other  than  the  brake  parts. 

The  will  to  do  all  that  we  can  and  earnestly  looking  for 
them  will  disclose  remarkable  opportunities  for  improvement 
without  car  or  train  delays,  often  with  no  more  men,  and, 
in  many  particulars,  even  without  air  for  testing. 

Discussion 

The  discussion  of  this  paper  dealt  ver)'  largely  with  the 
advantages  of  the  incoming  brake  test  and  the  difficulties 
generally  encountered  in  making  it  effective.  Some  of  the 
members  advocated  the  release  of  the  brakes  after  the  train 
had  been  brought  to  a  full  stop  in  the  yard  in  order  that  the 
slack  might  be"  stretched  before  making  the  20-lb.  test  reduc- 
tion. This,  however,  was  not  generally  favored  by  the  mem- 
bers who  took  part  in  the  discussion  because  of  the  addi- 
tional time  required  and,  therefore,  the  greater  difficulty  of 
getting  the  co-operation  of  the  incoming  crews  and  the  yard- 
master  to  make  the  test  effective.  It  was  suggested  by  sev- 
eral of  the  members  that  yardrriasters  are  responsible  for  the 
greatest  opposition  to  the  effective  performance  of  the  incom- 
ing test  because  of  their  hurry  to  break  up  the  trJin.  Some 
of  this  objection  can  be  overcome  by  permitting  them  to  close 
the  angle  cock  between  cuts  of  five  to  ten  cars  behind  the  in- 
spector, so  that  the  brakes  on  the  cars  already  inspected  can 
be  bled  off. 

There  was  no  dissent  in  the  discussion  to  the  opinion  that 
the  incoming  brake  test  is  a  most  effective  means  of  reducing 
terminal  delays  and  effecting  promptness  in  the  dispatching 
of  trains  through  the  utilization  of  terminal  time  for  the 
making  of  air  brake  repairs  rather  than  tr>-ing  to  do  the  work 
after  the  train  is  made  up  and  ready  to  depart  from  the 
yard.  The  extent  to  which  the  test  is  effective  depends  on 
the  determination  of  the  responsible  officers  to  make  it  effec- 
tive, and  not  on  any  inherent  conditions  that  may  be  imjx)sed 
by  the  test  itself. 

Closing  Business 

The  following  officers  were  elected  for  the  next  year: 
President,  George  H.  Wood,  A.  T.  &  S.  F.;  first  vice-presi- 
dent, C.  M.  Kidd,  N.  &  W.;  second  vice-president,  R.  D. 
Burns.  Penna.;  third  vice-president,  M.  S.  Belk,  Sou.  The 
following  are  the  members  of  the  Executive  Committee: 
H.  L.  Sandhas.  C.  R.  R.  of  N.  J.;  H.  A.  Clark.  M.  St.  P.  & 
S.  S.  M.:  W.  W.  White,  M.  C;  J.  J.  Flynn,  D.  &  H.,  and 
William  H.  Clegg,  C.  N. 
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Annual  Convention  of  the  Master 
Boiler  Makers 

PRELOIIX.\RV  registration  of  the  fourteenth  annual 
convention  of  the  Master  Boiler  Makers'  Association, 
held  at  the  Hotel  TuUer,  Detroit,  Mich.,  on  May  22 
to  25  incl.,  indicated  a  record  attendance,  .\bout  300  mem- 
bers of  the  association,  125  representatives  of  the  Boiler 
Makers'  Supply  Men's  Association  and  many  guests  were 
present. 

The  meeting  was  called  to  order  at  10.15  a.  m.  by  Thomas 
Lewis,  general  boiler  inspector  of  the  Lehigh  Valley  at  Sa>Te, 
Pa.,  and  president  of  the  association.  After  the  invocation, 
J.  C.  McCabe,  general  boiler  inspector  of  the  State  of  ISIichi- 
gan,  acting  for  the  mayor  of  Detroit,  was  introduced.  He 
reviewed  briefly  the  promotion  of  safety  in  boiler  requirements 
in  the  State  of  Michigan,  giving  credit  to  the  builders  of 
locomotive  boilers  for  the  part  their  methods  have  played  in 
building  better  boilers  and  to  the  members  of  the  association 
in  properly  maintaining  them.  The  standards  of  construc- 
tion and  material  used  in  locomotive  work  have  aided  the 
American  Society  of  Mechanical  Engineers  materially  in  de- 
veloping the  standards  of  sections  of  the  Boiler  Code.  The 
great  value  of  the  work  of  the  association  is  shown  in  the  com- 
paratively few  accidents  that  occur. 

President  Lewis,  in  his  annual  address,  pointed  out  the 
annual  meeting  fulfilled  two  functions — that  of  giving  men 
interested  in  boiler  work  the  opportunity  to  meet  others  whose 
life  work  was  the  maintenance  of  boilers  and  of  providing  a 
clearing  house  for  ideas  that  would  be  helpful  to  all.  During 
the  past  year  the  master  boiler  makers  of  the  country  have 
played  a  more  important  part  than  ever  before  in  keeping  the 
motive  power  of  the  railroads  in  condition.  The  future  indi- 
cates that  the  boiler  makers  will  be  under  even  a  greater 
strain  to  meet  requirements  made  upon  them.  Locomotive 
boilers  must  be  maintained  to  as  nearly  perfect  efficiency  as 
possible  if  the  roads  are  to  meet  increased  traffic  demands. 
It  has  been  said  that  97  per  cent  of  the  efficiency  of  a  locomo- 
tive depends  on  its  boiler.  The  present  emergency  will  not 
permit  the  practical  boiler  maker  foreman  to  be  ignored  and 
his  value  is  being  more  fully  realized  by  the  mechanical  de- 
partment officers'of  the  railroads  every  day.  He  concluded 
with  the  advice  to  tlie  younger  members  of  the  trade  present 
that  work  and  education  were  necessary  to  their  advancement 
and  that  full  advantage  be  taken  by  them  of  the  educational 
possibilities  available  through  the  papers  and  discussions. 
The  remainder  of  the  opening  session  was  occupied  with 
the  secretary's  and  the  treasurer's  reports,  which  indicated 
that  the  membership  is  about  400.  with  almost  200  delinquent 
members  in  addition,  and  the  association  is  financially  sound. 
On  Wednesdav  committee  reports  were  given  on  the  fol- 
lowing subjects: '  Hammer  Testing  of  Staybolts  on  Our  ]Mod- 


ern  Locomotive  Boilers  Is  Now  One  of  the  Most  Important 
Duties  of  Local  Boiler  Inspectors,  J.  A.  Holder,  chairman; 
Are  the  New  Combustion  Chamber  Boilers  as  Easy  to  Main- 
tain as  the  Straight  Standard  Firebox?  Henry  J.  Raps,  chair- 
man; The  Finished  Material  (Boiler  Plates)  Should  Be 
Sound  and  Free  from  Cracks,  Surface  Flaws  and  Lamina- 
tions, and  No  Hammer  Dressing,  Patching,  Burning  or  Elec- 
tric Welding  Is  Allowed,  Charles  P.  Patrick,  chairman;  Is 
the  Use  of  Automatic  Stokers  on  Locomotive  Engines  Injuri- 
ous to  the  Firebox  Sheets?  Do  the  Firebox  Sheets  Crack 
More  Readily  in  a  Stoker-fired  Engine  than  in  a  Hand-fired 
Locomotive?  H.  A.  Bell,  chairman;  What  Are  the  Best 
Methods  of  Detecting  Defective  Boiler  Sheets  in  the  Shop 
Before  going  to  the  Laying  Out  Bench  and  Put  into  Service? 
John  J.  Keogh,  chairman. 

The  remaining  sessions  were  devoted  to  committee  reports, 
discussions,  and  the  election  of  officers,  as  indicated  in  the 
following:  What  Is  the  Standard  Method  of  Applying  Flues 
in  Locomotive  Boilers,  Also  in  Stationarj-  Boilers?  Albert  F. 
Stiglmeier,  chairman;  The  Life  of  the  Superheater  Tube  and 
the  Number  of  Safe-ends  That  Should  Be  Applied  Before 
They  Are  Cut  Down  for  a  Smaller  Boiler,  J.  P.  Malley, 
chainnan;  To  Report  Topics  for  1924  Convention,  John  F. 
Raps,  chairman;  Care  of  Water  Tube  Stationary  Boilers,  J. 
J.  Davey,  chairman.  Addresses:  Steam  Leaks  and  the  Bad 
Effects  on  the  Boiler  Plate,  D.  .\.  Lucas,  chairman;  What 
Experience  Has  Been  Had  in  Connection  with  the  Electric 
Weld  Heater,  John  W.  Hoyt,  chairman;  Report  of  Committee 
on  Rules  for  Recommended  Practice  and  Standards,  Leonard 
C.  Ruber,  chairman;  Reports  of  Committees;  Election. 

The  following  officers  were  elected  for  the  next  year: 
President,  E.  W.  Young,  mechanical  assistant  to  the  general 
superintendent  motive  power,  C.  M.  &  St.  P.,  first  vice- 
president,  Frank  Gray,  tank  foreman,  C.  &  A.;  second  vice- 
president,  Thomas  F.  Powers,  assistant  general  foreman, 
boiler  department,  C.  &  N.  W. ;  third  vice-president.  John  F. 
Raps,  general  boiler  inspector,  Illinois  Central;  fourth  vice- 
president,  W.  J.  Murphy,  general  foreman  boilermakers, 
Peimsylvania  Lines  West;  fifth  vice-president,  L.  M.  Stewart, 
general  boiler  inspector,  Atlantic  Coast  Lines;  secretary,  H. 
b.  Vought,  26  Cortlandt  street.  New  York;  treasurer,  W.  H. 
Laughridge,  general  foreman  boilermaker,  Hocking  Valley. 
Executive  board,  three  years:  E.  J.  Reardon,  district  in- 
spector locomotive  boilers,  I.  C.  C. ;  Henry  J.  Raps,  general 
boiler  foreman,  I.  C;  J.  Nicholson,  foreman  boilermaker, 
C.  &  N.  W.  Executive  board,  two  years:  Jeromia  Hart, 
foreman  boilermaker,  C.  B.  &  Q.;  K.  E.  Fogarty,  general 
boiler  inspector,  C.  B.  &  O.;  John  Harthill,  general  foreman 
boilermaker.  New  York  Central.  Executive  board,  one  year: 
Henr}-  T-  Wandberg,  traveling  boiler  inspector,  C.  M.  & 
St.  P.;  George  Austin,  general  boiler  inspector,  A.  T.  & 
S.  F.;  C.  H.  Browning,  foreman  boilermaker,  Grand  Trunk. 
Chairman  of  the  executive  board,  E.  J.  Reardon;  secretary, 
H.  J.  Raps. 


Thomas   Lewis,    Retiring 
President 


E.  W.  Young,  President 


Frani<  Gray,  1st  Vice-President 


H.     Laughridge,    Treasurer 
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Hydro-Pneumatic  Convertible  Wheel  Press 


THE  hydro-pneumatic  wheel  press  illustrated  has  been 
designed  by  the  Chambersburg  Engineering  Company, 
;.■  Chambersburg,  Pa.,  so  that  it  can  be  easily  converted 
from  a  vertical  to  an  inclined  type  press  or  vice  versa.  It  is 
tlfcrefore,  adapted  for  use  in  connection  with  either  an  over- 
head traveling  crane,  or  lifting  hooks  carried  by  a  trolley 
running  on  a  removable  I-beam  supported  on  the  press.  In 
the  illustration  the  machine  is  arranged  as  a  vertical  press 
with  the  lifting  hooks  in  position.  When  the  I-beam  which 
carries  the  trolley  for  the  lifting  hooks  is  removed,  the  ma- 
chine is  transformed  into  an  inclined  type  press,  allowing 
chains  or  cables  of  an  overhead 
crane  to  clear  the  upper  tie  bar 
when  handling  wheels  and  axles 
in  and  out  of  the  machine. 

Provision  is  made  in  this  design 
for  an  extra  rapid  movement  of  the 
press  ram  out  against  the  work  b\- 
means  of  compressed  air.  A  heavy 
counterweight  is  used  for  the  pull- 
back,  being  connected  to  the  ram 
with  a  wire  rope  running  over  a 
turned  sheave,  thus  assuring  rapid 
return  of  the  ram. 

The  pump  is  made  from  a  solid 
steel  forging,  and  is  of  the  tri- 
plex, single-acting  type,  driven  by 
a  shaft  well  supported  in  double 
bearings.  All  valves  in  the  pump 
are  made  of  monel  metal.  Trip 
levers  control  the  movement  and 
speed  of  the  press  ram  without 
stopping  the  pump  or  motor.  If 
desired,  the  ram  can  be  held 
against  the  work  under  full  ton- 
nage indefinitely.  The  levers  for  op- 
erating the  press  are  conveniently 
located  and  are  easily  and  quickly 
operated  in  a  natural  rotation. 

The  machine  is  practically  of  all 
steel  construction,  the  main  cast- 
ings being  made  of  carefully  an- 
nealed   open    hearth     steel    of    a 

special  analysis.  The  cylinder  is  copper  lined,  truly  bored 
and  burnished.  The  ram  is  made  of  close  grained  charcoal 
iron  and  is  turned  and  tinished  with  a  rolling  process,  thereby 
giving  it  a  surface  which  resists  the  corroding  action  of  water 
and  keeps  it  in  a  smooth  and  polished  condition.  The  inside 
end  of  the  ram  is  provided  with  a  cup  leather  of  improved 
design,  arranged  with  a  spring  ring  to  prevent  the  collapse 
of  the  leather  and  loss  of  water  when  the  ram  is  returning. 
The  resistance  beam  is  carried  by  turned  rollers  on  planed 


ways.  It  is  provided  with  a  removable  top  and  a  removable 
yoke.  The  opening  in  the  resistance  beam  is  sufficiently 
large  to  admit  the  largest  diameter  axles  easily.  A  jib  crane 
is  attached  to  the  cylinder  beam,  to  earn-  the  ram  distance 
piece,  which  permits  it  to  be  swung  out  of  the  way  when  not 
m  use.  The  tie  bars  are  steel  forgings.  arranged  with  ma- 
chined stops  at  suitable  distances  apart  to  accommodate 
standard  M.  C.  B.  axles.  There  is  provided  on  the  press 
a  large  pressure  gage,  graduated  to  show  tons  pressure  on  the 
ram  and  also  pounds  pressure  per  sq.  in.  Also  a  safety 
valve  is  provided  on  the  pump  to  prevent  overloading  the 


Chambersburg   Hydraulic  Wheel   Press  Arranged  to  be  Used  as  Vertical  Type 

press.  A  rear  guard  completely  covers  the  gearing.  This 
machine  has  a  massive  plate  and  it  can  be  bolted  directly  to 
the  concrete  foundation. 

Simple  design,  durable  construction  and  ease  of  operation 
are  features  of  the  wheel  press  illustrated.  It  can  be  used  for 
mounting  one  or  both  wheels  simultaneously,  and  demount- 
mg  one  wheel  at  one  pressing.  It  is  made  in  sizes  ranging 
from  34  in.  to  120  in.  between  the  tie  bars,  and  from  100  to 
1,000-ton  capacity. 


Special  Toolholder  for  Turning  Tires 


FOR  turning  locomotive  and  car  wheel  tires.  Sir  W.  G. 
Armstrong,  Whitworth  &  Company,  Ltd.,  London, 
S.  W.  1 ,  England,  has  developed  the  interesting  special 
toolholder  with  circular  cutters  illustrated.  This  toolholder 
was  developed  in  an  effort  to  eliminate  the  necessity  of  chip- 
ping and  grinding  the  hard  places  in  tires.  It  was  also  de- 
sired to  turn  the  hardest  tire  without  removing  more  metal 
than  necessary  to  bring  the  tire  back  to  its  true  form. 

Normally,  two  cutters  are  inserted  in  one  holder,  and  when 
turning,  one  cutter  is  presented  to  the  work  at  the  edge  of 


the  tread,  the  other  cutter  being  presented  in  the  center  of 
the  tread;  thus  each  tool  has  to  traverse  only  one-half  of 
the  width  of  the  tire.  The  last  named  cutter  being  pre- 
sented to  the  middle  of  the  tread,  where  the  tire  is  usually 
hardest,  has  a  better  chance  of  standing  up  to  the  work  by 
virtue  of  the  fact  that  it  is  cool  and  the  edge  has  not  been 
dulled  by  traversing  the  first  portion  of  the  tread  before 
reaching  the  hard  place. 

The  radius  of  the  cutters  is  equal  to  the  radius  of  the  tire 
at  the  point  where  the  tread  joins  the  flange.     Thus,  by  the 
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use  of  a  simple  gage,  the  radius  can  be  formed  li}'  the  rough- 
ing tool.     The  cutters  are  made  of  Super  Tvr  steel  which  is 


Armstrong-Whitworth  Toolholder  With  Circular  Cutters 

hardened  in  water  and  has  the  necessary  (|ualities  to  turn  the 
hard  places   in   tires. 

The  cutters  themselves   are   inserted    in 


the   holder   with- 


out ke_\s  or  screws  and  therefore  when  turning  e.vceptionally 
hard  places,  it  is  a  simple  matter  to  withdraw  the  rest' and 
turn  the  cutter  slightly  bringing  a  new  cutting  edge  up  to 
the  work.  The  top  of  the  cutter  is  ground  slightly  concave 
to  give  the  necessary  top  rake,  this  rake  varying  according 
to  the  hardness  of  the  tires.  By  means  of  a  simple  fi.xture 
on  an  ordinary  surface  grinding  machine,  these  cutters  can 
be  reground  in  a  few  minutes.  All  the  grinding  takes 
[jlace  from  the  top,  and  as  the  cutter  is  ground  down,  thick- 
ness rings  are  inserted  beneath  the  shoulder  in  order  to 
maintain  the  correct  height  on  the  cutting  edge.  By  this 
means  the  cutter  is  ensured  a  long  life.  In  fact  two  of  these 
cutters  have  double  the  life  of  an  ordinary  round  no.se 
roughing  tool.  .\t  the  same  time  the  holder  is  a  permanent 
item  of  e(|uipment.  The  abutment  ,V,  in  conjunction  with 
a  mark  on  the  rest,  will  assist  in  resetting  tools  in  the  same 
position. 

This  arrangement  is  said  to  have  been  thoroughly  tested 
with  the  hardest  tires  with  complete  success. 


Eighty-Inch  Standard  Driving  Wheel  Lathe 


THE  wheel  lathe  illustrated  has  been  placed  on  the  mar- 
ket by  the  Putnam  Machine  Works  of  Manning, 
Ma.xwell  &  Moore,  New  York,  to  handle  driving 
wheels  with  28  in.  to  75  in.  diameter  treads,  as  a  consider- 
able number  of  railroad  shops  are  never  called  upon  to  turn 
wheels  above  this  diameter.  Convenience  of  operation  is  a 
special  feature,  and  by  a  unicjue  arrangement  in  which  a 
clutch  is  used  to  drive  the  faceplate  through  the  feed  pinion. 


Putnam  80-in.  Wheel  Lathe  Driven  by  A.  C.  Constant  Speed   Motor 

si.x  additional  faceplate  speeds  are  obtained  for  journal 
turning. 

Each  faceplate  is  equipped  with  four  improved  Putnam 
adjustable  equalizing  driving  dogs.  The  tailstock  has  power 
traverse  by  an  individual  motor;  a  friction  clutch  allows  the 
motor  to  be  started  under  no  load,  and  an  automatic  trip 
throws  the  clutch  out  when  the  tailstock  has  run  back  far 
enough  to  take  the  wheels  out  of  the  machine.  This  trip  is 
adjustable  for  different  lengths  of  axles. 

The  tailstock  is  clamped  by  two  large  bolts  on  front  and 
two  on  the  rear  which  engage  T-slots  in  the  bed.  These 
bolts  are  set  up  by  two  wedges  actuated  by  a  right  and  left- 
hand  screw,  equalizing  the  strain  on  each  bolt  and  quickly 
and  firmly  clamping  the  tailstock  to  the  bed.  This  device 
is  operated  from  either  the  front  or  the  rear  of  the  machine 
with  a  ratchet  wrench. 

The  tool  rests  have   in   and   out  adjustment  on  the   bed 


sufficient  to  turn  wheels  from  28  in.  to  75  in.  tread  diam- 
eter. The  tool  slides  have  in  and  out  adjustment  and 
longitudinal  power  feed.  The  slide  bases  have  hardened 
and  ground  steel  plates  on  the  surfaces  where  longitudinal 
tool  slides  bear.  Combination  tool  blocks  reduce  the  num- 
ber of  operations  to  a  minimum.  Each  tool  .slide  has  one 
roughing  tool  and  forming  blades  mounted  side  by  side, 
each  independently  detachable  for  regrinding.  A  set  of 
forming  blades  is  furnished  with  each  machine. 

The  feeding  mechanism  gives  several  impulses  per  revo- 
lution and  is  practically  continuous.  The  feed  ratchets  oper- 
ate in  either  direction  and  are  of  the  enclosed  type.  A 
calipering  attachment  is  furnished  as  regular  eriuipment. 
Suitable  telescoping  sheet  iron  guards  extend  jjetween  the 
faceplates  entirely  covering  and  protecting  the  working  parts 
from  chips  and  scale. 

^^  hen  so  desired  the  machine  is  (Hiuippi'd  with  single  or 


Outside   Journal    Turning   Attachment 

double  quartering  attachments  with  capacity  for  (|uartering 
wheels  of  locomotives  with  24  in.  to  36  in.  stroke. 

Either  inside  or  outside  journal-turning  attachments  or 
both  can  be  supplied  w-hen  wanted;  there  is  power  feed  to 
both  these  attachments.  \\'ith  the  inside  attachment  Ixjth 
journals  can  be  turned  simultaneously  and  finished  from 
hub  to  hub  if  necessary.  There  is  a  [)ower  cross  feed  for 
facing  hub  liners. 
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The  lathe  can  be  furnished  with  power  cross  feed  for  fac- 
ing the  sides  of  tires  and  can  also  be  arranged  for  boring 
tires.  It  is  so  designed  that  it  may  be  readily  arranged  to 
handle  narrow  or  broad  gage  wheels. 

The  drive  can  be  either  by  single  pulley  belt,  30  hp.  con- 


stant speed  motor,  or  30  hp.  adjustable  speed  direct  current 
motor.  Faceplate  speeds  of  .5-.7-.9-1.1-1.5  and  1.9  r.p.m. 
for  tire  turning  and  4.4-6-7.6-9-12.6  and  16  r.p.m.  for 
journal  turning  are  obtained  while  /^-/4-^  and  J/2-in.  feed 
per  revolution  are  provided. 


Locomotive  Frame  Slotting  Machine 


Ax  innovation  in  the  design  of  locomotive  frame  slotting 
machines  has  recently  been  produced  by  the  Niles- 
Bement-Pond  Company,  New  York.  The  principal 
departure  from  conventional  practice  lies  in  the  method  used 
for  the  main  drive  of  each  unit.  The  former  method  of  se- 
curing the  reversing  motion  was  by  means  of  the  familiar 
crank  and  connecting  rod  or  through  the  use  of  reversing 
pulleys  and  belts  for  transmitting  power  to  a  rack  on  cutter 
bar.  The  new  design  utilizes  a  reversing  motor  mounted 
on  each  head  which,  driving  through  one  pair  of  gears  only, 
rotates  a  vertical  screw  that  directly  engages  the  cutter 
bar. 

The  motors  are  20  hp.  each,  with  a  4  to  1  speed  range. 
The  cutting  and  return  speeds  are  controlled  independently. 
and  any  combination  between  them  can  be  obtained  within 
the  speed  ranges  of  the  motor.  The  return  speed  range  lim- 
its are  naturally  much  higher  than  those  assigned  to  cutting. 
Two  dials  on  the  contactor  panel  are  connected  with  the 
rheostats  which  govern  these  two-speed  functions.     The  de- 


of  the  bed  for  the  longitudinal  feed  and  traverse  of  the  head. 
The  same  motor  is  used  for  feeding  and  traversing  the  saddle 
along  the  crossrail  through  another  gear  train.  The  control 
and  operation  of  both  feed  and  traverse  is  electrical.  A  dial 
set  at  the  desired  feed  point  allows  the  feed  motor  to  make 
one  or  more  revolutions  intermittently  by  means  of  which 
the  desired  feed  is  obtained.  Throwing  a  switch  allows  the 
motor  to  run  continuously,  giving  fast  traverse  of  either 
head  or  saddle  as  desired. 

Slotting  at  an  angle  too  steep  to  be  covered  by  the  swivel- 
ing  feature  of  the  crossrails  is  necessar}'  at  the  ends  of  some 
locomotive  frames,  and  this  requirement  is  met  in  this  ma- 
chine by  combining  long  and  cross-feeds  for  simultaneous 
action.  By  change  gears  and  swing  arms,  combinations  be- 
tween these  feeds  may  be  effected  to  slot  any  angle  up  to 
45  degrees. 

These  machines  are  built  with  from  one  to  three  heads  and 
in  any  desired  length  of  bed.  The  machine  illustrated  has  a 
bed  length  of  60  ft.     Each  head  is  self-contained  and  inde- 


Niles-Bement-Pond    Locomotive    Frame   Slotter   With    Individual     Reversing     IVIotor    Drive    for    Each     Unit 


sired  cutting  speed  is  set  on  one,  the  return  speed  on  the 
others.  The  motor  is  reversed  by  automatic  contactors  gov- 
erned by  a  pilot  switch,  actuated  by  the  tripping  of  adjust- 
able dogs  on  the  cutter  bar.  The  dogs  are  set  by  hand  at 
locations  that  give  the  desired  length  and  location  of  stroke. 
'  The  maximum  stroke  is  38  in. 

Another  novel  feature  of  the  machine  is  found  in  the 
feed  arrangements  employed.  Each  head  has  its  own  motor 
for  feeding  and  traversing  the  head  along  bed  and  the  saddle 
along  crossrail.  This  motor  through  gears  and  shafts  en- 
gages with  and  revolves  nuts  on  fixed  screws  along  each  side 


pendent  in  every  way.  The  head  comprises  two  principal 
members,  the  yoke  and  the  crossrail.  The  latter  can  be 
swiveled  in  the  horizontal  plane  for  cutting  tapers  and 
angles.  The  openings  in  the  yoke  are  61  in.  wide  and  41  in. 
high,  which  accommodates  six  6-in.  frames  or  four  S-in. 
frames  set  on  the  bed  for  simultaneous  slotting. 

The  extension  tool  bar  is  cylindrical  in  form,  has  a  relief 
socket  on  the  tool  apron,  and  has  its  upper  bearing  in  the 
cutter  bar.  The  tool  bar  is  revolved  by  a  wonn  wheel 
gearing  and  hand  wheels  for  setting  tools  or  for  cutting 
fillets. 
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Hand  Feed  Levers  for  Boring  Mill 


THE  vertical  boring  and  turning  mill  of  today  rctuins 
much  of  its  o'iginal  form,  but  facilities  for  ijuick 
change  in  a  runge  of  selective  feeds  and  speeds,  for 
more  efficient  and  greater  jxjwer  apjjlication,  and  for  con- 
venience and  accuracy  in  operation  have  made  the  machine 
of  past  decades   into  a  modern   production   unit.      Improve- 


BuHard    Maxi-Mill    Equipped    with    Hand    Feed    Levers 

ment  in  materials  of  construction,  the  use  of  heat-treated 
alloy  steel  in  gears  and  shafts,  continuous  lubrication  of  all 
working  parts,  and  the  simplicity  and  convenience  of  con- 
trol  have   aided    in    the   development   of   a    mill    which    far 


surpasses  the  older  ty])e  of  machine  on  any  class  of  work. 

The  Maxi-mill.  a  development  of  the  Bullard  Machine 
■]"ool  Company.  Bridgeport,  Conn.,  embodies  all  of  the 
above  mentioned  imjirovements  in  Iwring  mill  design  and 
is  now  e(iuii)iK'd  with  hand  feed  levers,  a  new  feature  which 
has  proved  e.\tremely  valual)le  in  many  classes  of  work. 
In  many  cases  hand  feed  in  heavy  cutting  is  essential 
to  high  grade  production  both  in  quantity  and  quality,  and 
definite  aid  to  the  operator  not  only  conserves  his  energy 
but  assures  increased  production  and  even  greater  accuracy. 
The  many  kinds  of  jobs  done  on  the  Maxi-mill  in  rail- 
road shop  and  roundhouse  work  is  one  example  of  this. 
The  tendency  of  the  operator  on  an)-  new  work  to  start 
each  cut  Ijy  hand  before  throwing  in  the  power  feed  is  gen- 
i-rallv  recognized.  By  using  the  hand  feed  levers  the  oper- 
ator max-  stand  in  position  to  clo.sely  observe  the  cut  while 
the  greater  leverage  is  of  great  advantage  in  holding  the 
tool  to  the  work  against  tough  scale,  or  when  machining 
chilled  ca.st-iron  or  cast-steel.  When  the  method  of  form 
templet  and  pointer  attached  to  the  tool  slide  is  used,  the 
levers  permit  the  operator  to  watch  this  closely,  guiding  the 
cutting  tool  with  greater  ease  and  accuracy. 

In  construction  each  hand  feed  lever  is  pivoted  on  a  free 
swinging  collar  mounted  on  the  hammer  hand  wheel  sup- 
porting bracket.  Hardened  steel  clutch  teeth,  on  the  hub 
of  the  hand  wheel  and  on  the  hand  lever  are  engaged  by  a 
slight  forward  movement  of  the  lever.  When  not  actually 
held  in  engagement  the  lever  automatically  drops  out  of  en- 
gagement,  a   feature   assuring   absolute  safety   in   operation. 

The  advantages  to  l>e  gained  by  using  hand  feed  levers  are 
apparent  from  the  foregoing  paragraphs  and  have  been  duly 
impressed  b}-  experience  on .  anyone  who  has  attempted  to 
force  a  tool  into  a  heavy  cut  by  ordinary  methods.  The 
new  feature  is  in  line  with  modern  developments  for  in- 
creased production,  greater  accuracy,  and  operating  con- 
veviience. 


New  Pump  for  Hydraulic  Wheel  Presses 


THE  pumping  unit  of  a  hydraulic  wheel  press  is  more 
subject  to  cieterioration  on  account  of  wear  than  any 
other  part  of  the  machine  and  with  this  fact  in  mind 
the  Hydraulic  Pre<s  Manufacturing  Company.  ^Mount  Gilead. 


.An  as.-embly  of  a  three-plunger  high  and  low  pressure  type 
of  this  i)ump  which  is  known  as  the  Class  SS  vertical  single- 
acting  type  is  shown  in  the  illustration  appliecl.  to  a  400-ton 
hvdnuilir  wheel   iiress.     The  cylinder  block  is  mounted  on  a 


400-Ton   Hydraulic   Wheel   Press   Equipped   With    Improved  Three-Plunger   Pump 


Close-up    View/    of    Pump 


Ohio,  has  developed  a  new  pump  featured  by  extreme 
rigidity,  and  careful  guiding  of  all  reciprocating  parts,  with 
provision  for  take  up  or  replacement  of  all  parts  subject  to 
wear. 


casting  which  acts  as  a  cover  to  the  self-contained  reservoir. 
This  cover  is  provided  with  machined  pads  for  the  forged 
steel   cylinder  block  and  the  cast   crosshead   guide. 

The'  c\linder    block    is    a    one-piece    steel    forging    with 
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plunger  and  valve  cavities  bored  out,  and  renewable 
screwed-in  bronze  seats  provided  for  the  valves.  Secured  to 
the  cylinder  block  and  carefully  alined  with  it  is  a  one- 
piece  cast  crosshead  guide  provided  with  babbitted  bearings 
of  ample  area.  The  crossheads  are  designed  with  a  large 
diameter  so  that  the  bearing  pressures  resulting  from  side 
thrust  from  the  connecting  rods  are  extremely  low.  The 
crossheads  are  provided  with  wedge-type,  brass-fitted,  ad- 
justable take  ups.  Grease  cup  lubrication  is  provided  at  this 
point.  An  adjustable  spring-loaded  safety  valve  of  the  latest 
type  is  used. 

The  Class  SS  pump  is  furnished  in  either  two  or  three- 
plunger  types,  the  former  ordinarily  being  of  the  high  pres- 
sure typ>e  while  the  latter  is  provided  with  one  low  and  two 
high-pressure  plungers.  Both  are  provided  with  automatic 
knock-out  or  pump-unloading  valves  of  the  spring  loaded 
type  which  are  connected  to  the  pressure  chamber.  The 
springs  are  set  to  balance  a  predetermined  hydrostatic  pres- 
sure and  when  this  pressure  is  exceeded  the  springs  compress 
and  cause  a  system  of  levers  to  raise  the  suction  checks  from 
their  seats  thus  rendering  the  particular  cylinder  which 
they  serve  inoperative.  This  is  accomplished  automatically 
and  is  particularly  valuable  in  a  wheel  press  since  it  permits 
the  low  pressure  part  of  the  stroke  to  be  accomplished  at 
high  speed  with  all  of  the  plungers  of  the  pump  operating. 
As  the  work  in  the  press  becomes  more  difficult  and  the  pres- 
sure builds  up,  the  knock-out  valve  on  the  low  pressure 
cylinder  functions  as  above  described  and  holds  the  check 
off  its  seat  rendering  the  cylinder  inoperative  during  the  bal- 
ance of  the  high  pressure  stroke.  The  high  pressure  cvlinders 
are  also  provided  with  knock-out  valves  which  are  adjustable 


and  can  be  set  to  release  at  a  predetermined  high  pressure 
point  thus  making  it  impossible  to  put  an  undue  strain  on 
the  mechanism.  This  eliminates  wear  on  the  safety  valve 
seats  since  that  device  is  required  to  perform  its  duty  only 
as  an  emergency  safety  appliance. 

In  addition  to  operating  automatically  the  knock-out 
valves  just  described  are  provided  with  hand  levers  and  may 
be  thro\vn  out  thereby  at  tlie  will  of  the  operator.  This  per- 
mits a  ver}-  minute  control  of  the  pressure  stroke  without 
changing  the  comparatively  slow-moving  operating  valve 
and  is  particularly  valuable  at  the  completion  of  an  accurate 
and  difficult  pressing  operation.  By  the  use  of  these  hand 
knock-out  levers,  the  movement  of  the  press  ram  may  be  con- 
trolled dowTi  to  one  stroke  of  the  pump.  The  hand  levers 
in  no  way  affect  automatic  operation  of  the  knock-out  valves. 

The  pump  illustrated  is  arranged  for  direct-connected 
motor  drive  but  it  may  also  be  provnded  with  belt  drive 
through  tight  and  loose  pulleys.  The  considerable  distance 
between  the  eccentric  shaft  and  the  crosshead  is  an  advantage 
since  it  reduces  angular  thrust  on  the  crossheads.  The 
eccentrics,  driving  the  pump,  are  of  exceptional  size,  thereby 
reducing  the  bearing  pressures.  They  are  provided  for  take 
up  and  equipped  with  grease  cup  lubrication.  The  eccentric 
shaft  is  a  heavy  steel  shaft  with  the  eccentrics  keved  on.  The 
Class  SS  pump  is  provided  in  four  sizes  from  7J4  hp.  to 
IS  hp.  with  considerable  possible  variation  of  capacity  in 
each  size  made  possible  by  a  selection  of  plunger  sizes.  The 
entire  stationary  portion  of  the  pump  is  rigidly  tied  together 
which  maintains  accurate  alinement.  All  moving  parts  are 
amply  guided.  Wearing  surfaces  are  provided  either  with 
antifriction  metal  or  approved  lubricating  devices. 


American  Saw  Table  and  Hand  Jointer 


THE  universal  saw  table,  illustrated  in  Fig.  1  and  made 
by  the  American  Saw  Mill  Machinery'  Company,  Hack- 
ettstown,  N.  J.,  has  been  equipped  with  motor  drive. 
The  main  table  tilts  to  an  angle  of  45  degrees,  and  it  is  also 
a  rolling  table  for  cut-off  work.  Two  arbors  are  provided, 
either  one  of  which  can  be  quickly  placed  in  cutting  position. 
These  arbors  are  carried  in  ball  Ijearings.     Convenient  hand 


^  Fig.  1 — American  (Victor- Driven  Universal  Saw  Table 

wheels  provide  for  tilting  the  table  and  for  adjusting  the 
saws;  a  suitable  guard  is  also  provided  for  the  saw.  ar.a  all 
necessary  ripping  pnd  cut-off  and  mitering  gages.  The 
table  is  44  in.  by  38  in.  and  saws  up  to  14  in.  in  diameter 


Fig.   2 — Direct    Motor-Driven    Hand    Jointer 

mav  be  used.  The  shipping  weight  with  the  motor  is  about 
1,600  lb. 

This  company  also  has  developed  a  universal  saw  bench 
with  tilting  table,  the  table  being  36  in.  by  48  in.,  with  hand 
wheel  adjustment  for  raising  and  low'ering  and  also  hand 
wheel  adjustment  for  tilting  the  table.  The  motor  is  direct 
connected  to  the  countershaft,  and  from  this  same  counter- 
shaft mav  be  driven  the  mortising  attachment,  furnished  with 
the  machine  on  special  order.  Saws  up  to  20  in.  may  be 
used. 

Fig.  2  illustrates  an  application  of  direct  motor  drive  to  the 
.American  hand  jointer,  the  motor  being  mounted  on  a  sub- 
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stantial  frame  attached  to  the  side  of  tlic  main  jointer  base. 
The  motor  is  connected  by  means  of  a  flexible  coui)lin!j. 
This  motor  drive  is  applied  to  12,  16  and  20-in.  jointers. 
The  jointers  are  provided  with  a  new  type  of  round  safet\' 
four-knife  heads. 

The  American  l)ench  jointer  has  also  been  improved,  beinsj 
more  substantial  than  earlier  models  and  equipped   with   i\ 


1-hp.  direct-connected  motor,  mounted  on  a  substantial  ba.se 
which  is  part  of  the  main  jointer  base,  and  connected  to  the 
cutter  head  by  means  of  a  flexible  coupling.  This  machine 
carries  four  8-in.  knives  fitted  to  a  round  .safety  head.  The 
jointer  table  is  48  in.  long  overall  and  the  machine  is 
equipped  with  all  of  the  adjustments  of  a  standard  hand 
jointer. 


Direct-Connected  Motor-Driven  Bending  Rolls 


THE  illustration  shows  a  No.  2  CLveland  pyramid  tyi>e 
bending   roll,   spaced    10    ft.    2    in.   l)et\veen   housings, 
recently  designed  and  built  by  the  Cleveland  Punch  & 
Shear  Works  Company,  Cleveland,  Ohio. 

This  machine  is  direct  connected,  motor  driven,  entirely 
self-contained  and  is  arranged  for  power  raising  and  lower- 
ing of  the  top  roll.    One  of  the  lower  rolls  (8  in.  in  diameter) 


of  the  top  roll  may   be  raised 
single  clutch  is  used  for  start- 


provided  so  that  either  end 
and  lowered.  .An  additiona 
ing  the  rolls. 

This  bending  roll,  as  shown  in  the  illustration,  is  featured 
by  rfgid  construction  and  parts  so  pro{>ortioned  as  to  stand 
the  stresses  imposed  on  them  with  an  ample  factor  of  safety. 
The  roll  boxes,  voke  and  elevating  screws  arc  all  scientifically 


Ec.iding    Rolls    Recently    Made    Ey    the   Cleveland    Punch    <S.   Shear    iVoi  ks   Company — A    Conip.Tct    Motor- Driven    Unit 


has  three  splines;  the  other  lower  roll  has  two  splines  and  a 
flanging  groove.  The  upper  roll  is  11 '  in.  in  diameter.  It 
will  be  noted  that  none  of  the  gears  protrude  into  the  founda- 
tion, hence  no  expensive  pit  is  required.     Two  clutches  are 


designed  and  made  with  a  view  to  strength  and  durability. 
When  it   is  desired  to  drop  the  hinge  at  the  right  end, 
the  cover  plate  can  readily  be  lifted  from  the  shoulder  belts 
and  the  yoke  dropped  by  one  man. 


Two  New  Developments  in  American  Lathes 


ONE  of  the  two  most  important,  recent  lathe  develop- 
ments of  the  American  Tool  Works  Company,  Cin- 
cinnati, Ohio,  is  the  new  automatically-oiled.  12-speed, 
geared  head  illustrated  in  Figs.  1  and  2.  On  all  sizes  of 
American  lathes  up  to  and  including  the  36-in.  medium  pat- 
tern lathe  this  mechanism  provides  12  mechanical  spindle 
Sf>eeds  in  geometrical  progression.  All  gears  in  the  head 
are  heat-treated  manganese  steel,  of  high  tensile  strength, 
and  all  speed  change  gears  are  hardened.  The  entire  head 
is  designed  for  maximum  durability,  low  maintenance  ex- 
panse, and  ability  to  perform  the  most  severe  service  without 
appreciable  deterioration. 

Only  three  shafts  are  used  in  the  new  head.  Therefore, 
the  gear  centers  can  be  located  farther  apart,  using  larger 
diameter  gears  than   in  the  average  four-shaft  head.      The 


entire  mechanism  operates  in  a  bath  of  oil,  which  in  con- 
junction with  the  liberal  proportions  of  the  gears  and  shafts, 
and  the  carefully  selected  materials  tends  to  insure  long  and 
satisfactory  service  with  minimum  wear. 

As  an  example  of  the  great  power  and  rugged  construction 
of  the  American  automatically-oiled  geared  head,  the  24-in. 
heavy  pattern  lathe  is  said  to  work  a  20-hp.  motor  at  its  full 
capacity,  while  on  the  belt-driven  head,  the  power  is  delivered 
to  a  16-in.  driving  pulley  by  a  6-in.  double  belt. 

The  head  is  under  instant  control  through  either  of  two 
levers,  one  located  at  the  right  side  of  the  apron,  and  the 
other  at  the  left  side  of  the  head.  These  levers  operate  the 
powerful  friction  clutch  incorporated  in  the  driving  pulley  or 
the  driven  gear  of  the  motor  train,  if  motor  driven.  A  power- 
ful band  brake  operates  in  unison  with  the  friction  clutch. 
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and  is  engaged  when  the  friction  is  released,  and  vice  versa. 
In  order  to  remove  the  belt  pull  from  the  driving  shaft  the 
pulley  is  bronze  bushed  and  mounted  on  a  long  steel  sleeve 
of  large  diameter,  which  takes  the  belt  pull.  Another  decided 
improvement  is  the  gear  tooth  clutch  used  on  the  high  speed 
drive,  providing  ease  of  engagement  and  durability. 

The  automatic  oiling  system  employed  is  a  new  develop- 
ment by  means  of  which  a  geared  pump,  accessibly  located 
inside  the  head,  pumps  oil  from  a  reservoir  in  the  bottom  of 
the  head  to  a  filtering  and  distributing  tank  in  the  head 
cover,  from  which  every  bearing  in  the  head  is  lubricated. 
Oil  cascades  over  the  gear  teeth,  keeping  them  constantly  lu- 
bricated. Every  drop  of  oil  used  for  bearing  lubrication  is 
thoroughly  cleansed  and  strained,  thus  insuring  perfectly 
.  clean  lubrication. 

The  oil  first  flows  into  a  settling  tank  (Fig.  2)  in  the  lower 
head  casting,  where  all  heavy  particles  of  foreign  matter  settle 
to  the  bottom.     As  the  oil  accumulates  in  this  settling  tank  it 


Fig.   1 — American    Lathe   With    Automatically   Oiled    Geared    Head 

overflows  into  a  straining  compartment,  where  it  passes 
through  a  fine  mesh  metal  gauze  strainer  into  the  pumping 
reservoir.  From  this  point  it  is  lifted  by  the  pump  into  the 
filtering  tank  in  the  head  cover,  where  it  is  filtered  through 
a  felt  pad  ^-in.  thick  before  it  reaches  the  distributing 
chamber,  from  which  it  is  led  to  the  various  bearings  located 
in  the  head. 

A  removable  plug  in  the  bottom  of  the  settling  tank  pro- 
vides means  for  removing  the  sediment  from  the  tank,  while  a 
signal  glass  in  the  supply  line  from  the  straining  compart- 
ment to  the  filtering  tank  shows  the  operator  how  the  oil 
pump  is  working. 

The  new  portable  lathe  illustrated  in  Fig.  3  is  a  recent 
addition  to  the  American  line.  It  has  been  developed  pri- 
marily for  railroad  shop  service  and  the  factors  of  particular 
importance  for  such  service  have  been  given  particular  at- 
tention. The  lathe  is  built  in  four  sizes,  12-in.,  14-in., 
16-in.,  and  18-in.     It  is  an  exceptionally  powerful  and  rigid 


machine,  with  the  weight  so  distributed  that  it  can  be  easily 
moved  about  the  shop. 

The  motor  is  located  in  the  leg  under  the  headstock,  thus 
bringing  the  center  of  gravit}'  close  to  the  floor,  and  minimiz- 
ing the  tendency  to  overturn  when  moved  on  an  uneven  floor. 
Power  is  transmitted  to  the  twelve-speed,  automatically-oiled. 
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Fig.    2 — Large    Diameter    Gears— Geared    Head    Oiling    Diagram 

geared  head  through  either  a  belt  or  chain,  and  the  machine 
is  under  constant  control  through  a  mechanical  apron  control 
lever  at  the  right  side  of  the  apron.  This  lever  engages  and 
disengages  the  starting  friction,  and  also  operates  the  brake. 
The  lathe  is  mounted  on  three  substantial  cast-iron  wheels 
running  on  ball  l>earings,  and  is  supplied  with  a  long  handle 


Fig.    3 — Portable    Lathe    for    Use    in    Railroad    Repair    Shops 

SO  counterweighted  that  when  released  it  brings  a  shoe  into 
contact  with  the  floor,  which  prevents  movement  of  the  lathe 
while  in  the  operative  position. 

For  driving  this  machine  either  a  direct  or  alternating  cur- 
rent, constant  speed  motor  may  be  used,  or,  if  preferred,  a 
four-speed,  simplified  geared  head  can  be  furnished  in  place 
of  the  twelve-speed  head,  which  is  designed  for  use  with  a 
.5  tn  1  direct  current,  variable  speed  motor. 


Stationary  Boring  Bar  for  Cylinder  Bushings 


'an    unusual    boring   problem   has   been    solved    by    the 

Z-V    Pedrick  Tool  &  Machine  Company,  Philadelphia,  Pa., 

in    the    stationary    boring    bar    illustrated,    having    a 

cutter  head  which  does  not  revolve  but  feeds  along  the  bar. 

It   was   desired  to  bore  large  locomotive  cvlinder  bushings 


on  a  relatively  small  vertical  boring  mill  and  this  boring 
bar,  shown  in  a  horizontal  position  in  the  illustration  but 
used  vertically,  enables  the  operation  to  be  performed.  The 
inside  diameters  of  the  bushings  to  be  bored  are  28  and  30  in. 
and  the  length  44   in.     This  made  the  distance  under  the 
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tool  post  of  the  borins  machine  limited,  greatly   increasing 
the  difficulty  of  designing  a  suitable  boring  bar. 

Referring  to  the  illustration,  the  greater  part  of  the  bar 
is  like  the  standard  Pedrick  4y2-in.  cylinder  boring  bar  but 


Pedrick   Boring   Bar   Used  for   Boring  Locomotive  Cylinder  Bushings 

with  a  shank  turned  down  to  fit  into  the  toolpost.  The 
end  of  the  shank  is  cross  slotted  to  receive  the  holder.  The 
right  end  of  the  bar  is  bored  for  a  pilot,  held  in  the  table  of 


the  boring  mill.  Hence  the  liar  is  supported  both  on  the 
top  and  bottom,  an  essential  feature  in  view  of  the  dimensions 
of  the  busliings. 

The  provision  of  a  feed  mechanism  was  also  something  of 
a  problem.  It  was  found  that  merely  affixing  a  star  wheel 
to  the  end  of  the  feed  screw  would  necessitate  such  a  deep 
slot  or  gash  in  the  bar  (owing  to  the  let-in  screw)  that  the 
latter  would  be  less  strong  than  necessary  for  the  job. 
Furthermore,  the  bearing  of  the  screw  plus  the  star  wheel 
would  make  the  bar  an  inch  or  so  too  long. 

The  illustration  shows  the  feed  gearing  arranged  wuth 
a.xis  parallel  to  the  bar,  and  with  the  star  wheel  on  the  end 
where  it  can  function  without  weakening  the  bar.  The 
bushing  being  bored  carries  a  knocker,  which  engages  the 
star  at  each  revolution  and  causes  the  cutter  head  to  feed 
downward.  On  a  te.st  run  it  is  said  that  this  bar  worked 
satisfactorily  and  that  considerable  economy  resulted  by  bor- 
ing the  bushings  in  this  manner  on  the  same  machine  upon 
which  they  were  otherwise  machined.  The  boring  mill  was 
kept  working  to  cajiacity  and  there  was  no  rehandling  and 
resetting  of  the  work. 


Forty-eight  Inch  Car  Wheel  Borer 


THE  new  48-in.  car  wheel  borer  brought  out  by 
the  Niles-Bement-Pond  Company,  New  York,  com- 
prises several  features  which  tend  toward  increased  pro- 
duction and  safety.  The  frame  itself,  all  one  casting,  has  been 
made  heavier,  which  promotes  output  because  of  greater 
rigidity  gained  with  the  accompanying  ability  to  take  heavier 
cuts.  The  pattern  of  the  frame  has  been  altered  in  such  a 
way  as  to  give  greater  support  to  the  hub-facing  bar  which 
also  makes  heavier  cuts  possible. 

The  automatic  self-centering  chuck  is  an  interesting  and 
time-saving   feature  of  the  new  model,      .\fter  the  wheel   to 


An  Automatic  Self-Centering   Chuck   Is  a   Feature  of  the   New   Niles 
48-in.    Car   Wheel    Borer 

be  bored  has  been  swung  into  place  on  the  table  by  the 
motor-driven  crane  supplied  on  each  machine  for  that  pur- 
pose, the  motor  is  started  at  a  slow  speed  in  the  regular  way. 
A  mechanism  in  the  table  causes  the  chuck  jaw's  to  move 


inward  until  they  engage  the  wheel  tread.  When  the  job 
is  Jirmlv  chucked,  the  table  commences  to  rotate  and  the 
driving   force  employed   after   the   cutting   operation   begins 


View   Showing    Rugged    Main    Drive    and    Crane    Motors 

only  serves  to  further  lock  the  wheel  in  the  jaws.  W'lien  the 
job  is  finished,  the  motor  is  reversed  and  relative  motion  be- 
tween the  driving  gear  and  table  serves  to  loo.sen  the  jaws 
and  withdraw  them  toward  the  periphery  of  the  table  after 
which  the  motor  is  stopped  and  the  wheel  removed  by  the 
crane. 

The  boring  bar  counterweight  operates  down  an  incline  on 
the  back  of  the  machine  frame,  and  is  so  arranged  that  in 
the  event  of  the  support  chain  breaking,  the  counter\veight 
is  prevented  from  falling. 

ix'here  a  shop  is  equipped  with  direct  current,  dynamic 
braking  can  be  applied.    For  either  direct  or  alternating  cur- 
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rent,  the  machine  uses  reversing  motors,  the  different  table 
speeds  being  obtained  b_v  using  a  variable  speed  motor  in  the 
case  of  direct  current  and  a  constant  speed  slip-ring  motor 
operating  through  a  speed  change  box  where  alternating  cur- 
rent is  used.     No  clutches  are  used  in  either  case. 


Although  the  machine  can  be  furnished  belt-driven  for 
shops  which  are  not  able  to  provide  individual  motor  drive, 
electric  drive  is  recommended  for  economy  of  power  con- 
sumption, dynamic  braking,  and  reversing  motor  features  as 
well   a?  the  use  of  a  motor  for  operating   the  small   crane. 


Conveniently-Operated  Heavy -Duty  Slotter 


AN  IS-in.  heavy-duty  slotter  of  special  interest  on  ac- 
count of  the  features  incorporated  for  convenience  of 
operation  has  been  built  recently  by  the  Betts  Machine 
Works  of  the  Consolidated  Machine  Tool  Corporation,  New- 
York. 

The  ram  is  driven  by  a  7^-hp.,  alternating  current  motor, 
constant  speed  squirrel  cage  type,  with  a  suitable  range  of 
ram  strokes  provided  through  sliding  gears  in  a  box  on  the 
back  of  the  machine. 

Quick  stopping  of  the  ram  is  accomplished  by  means  of  a 
friction  clutch  and  brake  mounted  between  the  motor  and 
speed  gears.  The  clutch  and  brake  are  engaged  and  dis- 
engaged by  means  of  a  lever  controlled  from  the  operating 
position,  making  it  unnecessary  to  stop  the  motor  when  stop- 
ping the  ram.  This  saves  drifting  time  common  to  alternat- 
ing current  motors.  In  other  words,  the  ram  can  be  stopped 
instantly  in  any  position. 

The  tables  are  equipped  with  quick  power  rapid  traverse 
driven  by  a  separate  ,5-hp.  motor.  Lever  B  disengages  the 
feed  and  engages  the  power  rapid  traverse,  selective  to  either 
saddle  or  tables  by  sliding  a  slip  gear  into  position.  The 
motor  has  rotor  windings  of  the  high  resistance  type  to  pro- 
vide for  quick  stopping,  and  is  equipped  with  a  reversing 
magnetic  control  panel.  A  push  button  station,  providing  for 
start,  stop,  reverse  and  jogging  movements,  is  mounted  in  a 
convenient  position.  The  small  motor  is  mounted  on  the 
underside  of  the  saddle  out  of  the  way.  All  the  control  levers 
are  arranged  for  easy  manipulation. 

Other  features  include  a  relief  tool  apron  made  of  steel, 
adjustable  ram  and  ram.  guide  for  adjusting  the  stroke  to  suit 
the  height  of  the  work;  large  diameter  feed  cam  requiring 
minimum  of  ram  stroke  for  feeding  action,  one  piece  rigid 
frame  designed  to  eliminate  spring  under  hea%w  cuts,  conve- 


nient arrangement  of  speed  changes  through  sliding  gears 
controlled  from  operating  position,  and  adjustment  of  feed 
convenient  for  operation. 


% 


Betts    18-in.    Heavy-Diity    Slotter    Easy   to    Operate 


A  New  Material  for  Making  Gears 


A  MATERIAL   for  making  gears  which   possesses   the 
qualities  of  quietness  in  operation,  strength  and  prac- 
tical imperviousness  to  oil,  which   is  not  affected  by 
atmospheric  changes,  which  is  elastic  and  long  lived,  which 


Textoil   Gear   Board   Designed   to   Make   Strong,   Quiet   Gears 

makes  the  use  of  metal  shrouds  unnecessary  and  which  is 
vermin  proof,  has  recently  been  devised  and  placed  on  the 
rharket    by    the    General    Electric    Company,    Schenectady, 


X.  Y.  It  is  known  as  Textoil  gear  board  and  consists  of 
layers  of  an  especially  strong,  closely  woven  canvas,  highly 
compressed  and  permanently  held  in  compression  by  means 
of  a  compound  with  which  the  whole  mass  is  fully  impreg- 
nated and  finally  set  by  a  curing  process.  These  boards  are 
35  in.  square,  the  thickness  ranging  from  J4  in.  to  3  in. 
(both  inclusive). 

The  refinements  made  for  increasing  machine  efficiency 
have  increased  speeds  to  the  extent  of  producing  excessively 
noisy  gear  trains.  Gears  of  Textoil  board  are  said  to  have 
proved  highly  effective  in  quieting  them.  Shocks  and  vibra- 
tions of  surrounding  parts  are  also  largely  eliminated  where 
this  material  is  employed,  because  of  its  elasticity.  The 
elasticity  which  characterizes  it  is  due  to  special  treatment 
of  the  fabric  that  leaves  the  finished  board  with  live  cotton 
fibers. 

Textoil  is  nearly  as  strong  as  cast  iron  and  runs  equally 
well  meshed  with  cast  iron,  steel  or  bronze.  Its  oil  and 
water  absorption  being  practically  zero,  it  may  be  run  in  hot 
oil  or  under  conditions  in  which  it  is  splashed  with  oil,  with 
complete  success,  while  it  is  also  proof  against  atmospheric 
changes.     It  neither  shrinks  nor  swells  in  extreme  dryness 
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or  dampness,  and  may  be  stored  indefinitely  without  damage. 

The  use  of  Textoil  gears  is  advisable  in  gear  trains  run- 
ning 700  ft.  or  more  per  minute  at  the  pitch  line.  For  gen- 
eral apj)lications  the  maximum  speed  should  be  kept  within 
2,000  ft.  per  minute  as  usually  figured  for  metal  gearing. 
Under  suitable  conditions  of  design  of  surrounding  parts, 
the  speed  may  be  much  higher. 

Common  t}-pes  of  machiner}-  on  which  Textoil  gears  are 


used  include  fractional  hor.scpovver  motor  drives  and  machine 
tools.  For  the  manufacture  of  small  gears,  and  as  a  general 
utility  gear  material,  Textoil  gear  board  is  especially  adapted. 
As  it  can  be  stored  indefinitely,  it  provides  an  immediate 
supply  of  gear  material  from  which  finished  gears  can  be 
quickly  made.  Miter  gears  or  bevel  gears  witli  the  pitch 
angle  even  greater  than  45  degrees  can  be  made  satisfac- 
torily from  it. 


Putnam  Heavy- Duty  Boring  Mills 


THE  Putnam  Machine  Works  of  Manning,  Maxwell  & 
Moore,  Inc.,  New  York,  has  recently  developed  an 
improved  model  heavy-duty  vertical  boring  and  turn- 
ing mill  in  several  sizes  ranging  from  44  in.  to  74  in.  swing. 
The  drive,  speed  changes,  hand  manipulations,  feed  and 
rapid  power  movements  of  heads,  operation  of  clutch  and 
brake  are  all  centralized  and  controlled  from  both  sides 
of  the  machine  with  equal  convenience.  .^11  gearing  is  of 
steel  and  all  bearings  are  bushed  with  bronze. 

The  table  is  exceptionally  heavy  and  provided  with  fin- 
ished parallel  T-slots  and  additional  radial  slots.  The 
table  spindle  is  of  large  diameter,  accurately  ground  and 
runs   in  two  long  bushed   bearings  in  the  bed.     The  table 


Putnam     Mill     Featured     by     Massive     Proportions     and 
Duplicate   Control 

also  carries  a  conical  seat  which  absorbs  vertical  and  side 
thrusts  and  automatically  preserves  the  spindle  alinement. 
The  spindle  and  the  conical  seat  run  in  a  flood  of  oil.  An 
adjustable  nut  at  the  lower  end  of  spindle  resists  any  lifting 
tendency.  The  table  drive  is  by  bevel  gearing  which  also 
runs  in  oil. 

The  crossrail  is  of  the  three-track  type  with  the  traversing 
screws  always  in  tension  and  located  between  narrow  guid- 
ing surfaces  at  the  bottom.  The  crossrail  is  raised  and 
lowered  by  power  with  stops  to  automatically  limit  the  up 
and  down  travel.  The  saddles  are  fitted  with  taper  gibs 
for  taking  up  wear.  The  bars  are  of  rectangular  shape 
fitted  with  gibs  for  adjustment,  and  each  bar  is  arranged  to 
swivel  45°  on  either  side  by  means  of  a  worm,  controlled 
by  a  ratchet. 

Binder  bolts  lock  the  saddles  or  bars  when  desired. 
Ratchets  are  located  on  the  heads  for  hand  operations  and 
final  tool  adju.stments,  large  micrometer  dials  facilitate  accu- 


rate and  duplication  tool  setting.  Twelve  positive  feeds 
ranging  from  .005  in.  to  -}4  in.  cover  all  requirements.  A 
safety  clutch  prevents  accident,  in  case  heads  or  bars  meet 
an  obstruction  while  feeding  or  fast  traversing. 

Belt  drive  is  by  constant  speed  single  pulley  and  multiple 
dr)'  disc  clutch.  Constant  speed  motor  drive  is  by  motor 
of  about  1,100  or  1,200  r.p.m.  mounted  above  the  gear  Ijox 
and  directly  geared  to  it.  A  gear  box,  emljodying  a  power- 
ful multiple  dry  disc  clutch  and  brake,  gives  twelve  selective 
all-geared  speeds  which  are  operated  by  only  two  levers. 
The  friction  clutch  and  control  levers  are  in  dujilicate.  per- 
mitting full  control  of  speeds  with  equal  facility  from  either 
side  of  the  machine. 

.\11  gears  are  alloy  steel,  heat  treated  and  hardened,  run- 
ning in  a  bath  of  oil.  The  shafts  are  of  large  diameter, 
running  in  ball  bearings  of  extra  large  size,  thereby  reduc- 
ing friction  and  its  attendant  wear  and  upkeep  ex[)ense,  and 
permitting  a  greater  proportion  of  the  power  u.sed  to  l)e 
delivered  at  the  cutting  tool  and  converted  into  useful  work. 

\\'hen  driven  l)y  an  adjustalile  speed  motor  of  ,^  to  1   ratio 


Rear    View    Shov/ing    Adjustable   Speed    D.   C.    Motor    Drive 

the  motor  is  directly  geared  to  a  three-speed  gear  box.  The 
speed  changes  are  operated  by  only  one  lever,  which  is  in 
duplicate,  permitting  full  control  of  speeds  from  either  side 
of  the  machine. 

A  separate  motor  as  shown  in  the  accompanying  illustra- 
tion drives  the  power  rapid  traverse  and  elevates  the  cross- 
rail.  This  motor  is  only  used  when  the  machine  is  driven 
by  an  adjustable  speed  motor.  It  will  be  noted  that  the 
niotors  are  located  on  the  base  rather  than  high  on  the 
housings. 
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Bossert  Vertical  Die  Slotting  Machine 


ARRANGEMENTS  have  recently  been  made  by  the 
John  Steptoe  Company,  Cincinnati,  Ohio,  to  build  the 
improved  Bossert  die  slotting  machine.  This  is  a 
vertical  slotting  machine  designed  especially  for  use  in  mak- 
ing round,  square  and  irregular  shaped  punches  and  dies. 
Its  purpose  is  to  eliminate  as  much  as  possible,  the  hand 
work  in  connection  with  die  making.  Two  sizes  are  now  be- 
ing manufactured,  one  having  a  length  of  stroke  up  to  four 
inches  and  the  other  up  to  six  inches.  The  machine  is  of 
simple  construction  and  there  are  no  complicated  parts  to  get 
out  of  order.  The  ram  is  driven  by  a  crank,  connected  at 
the  upper  end  of  the  crank  pin  to  the  crank  disk  on  the 
main  shaft.  The  crank  pin  is  adjustable  so  that  the  length 
of  stroke  can  he  adjusted  from  0  to  4  in.  on  the  smaller 
machine  and  from  0  to  6  in.  on  the  larger  machine.  The 
ways  are  hinged  on  the  upper  end  in  such  a  way  that  they  can 
be  set  at  a  slight  angle  to  obtain  the  required  amount  of 
clearance  in  die  opening.  The  ways  are  fitted  with  taper 
gibs.  The  crank  arm  at  the  lower  end  is  attached  to  a  pin 
located  in  a  slot  in  the  ram,  the  position  of  this  pin  being 
adjustable  in  order  that  the  location  of  the  ram  path  may 
be  altered  to  suit  the  work  in  hand. 

The  lower  end  of  the  way  may  be  connected  by  the 
manipulation  of  a  pull-pin  to  a  toggle-joint  mechanism 
operated  by  an  eccentric  on  the  main  shaft.  When  con- 
nected, this  mechanism  moves  the  ram  over  a  curved  path 
on  the  down  stroke,  thus  enabling  it  to  take  curved  cuts  in 
dies.  The  mechanism  also  causes  the  tool  to  clear  the  cut  on 
the  up  stroke,  the  amount  of  clearance  being  adjustable  to  suit 
the  requirements.  When  the  toggle-joint  mechanism  is  dis- 
connected, the  mechanism  is  set  for  taking  straight  cuts. 

This  improved  die  slotter  can  be  furnished  with  cross, 
longitudinal,  and  circular  hand  feeds  and  also  with  power 


feeds  if  wanted.  A  variable-speed  gear  box,  mounted  inside 
the  column  furnishes  three  changes  of  speed,  these  being 
secured  by  means  of  a  shifting  lever,  conveniently  located 
on  the  outside  of  the  column.    The  machine  is  arranged  with 


Bossert    Die   Slotting    Machine    of   Improved    Design 

a  circular  table  graduated  in  degrees,  provided  with  an  index 
pointer. 

The  illustration  shows  the  machine  arranged  for  motor 
drive;  it  can  also  be  arranged  for  belt  drive,  which  is 
furnished  with  tight  and  loose  pulleys. 


Face-Grinding  Machine  with  66-Inch  Wheel 


THE   Diamond   Machine    Company,    Providence,   R.    I., 
has  recently  built  for  the  United  States  Radiator  Cor- 
poration,   Detroit,    Mich.,    a    face-grinding    machine 
designed  to  grind  boiler  sections  having  a  height  of  60  in. 
To  grind  work  of  this  height,  the  machine  is  equipped  with 


f  Diamond    Grinder   with    Wheel    of   Unusual    Power   and    Size 

an  abrasive  wheel  having  an  outside  diameter  of  66  in.  This 
is  said  to  be  the  largest  wheel  ever  put  on  a  face-grinding 
machine. 

In  conformitv  with  the  standard  design  for  Diamond  face- 


grinding  machines,  the  abrasive  wheel  is  of  the  sectional  type. 
There  are  2S  separate  blocks  of  2-in.  face  and  7j4-'n.  depth, 
each  held  with  absolute  rigidity  in  a  special  chuck.  The 
design  of  the  chuck  will  allow  the  use  of  90  per  cent  of  the 
abrasive  material  in  the  blocks  before  it  is  necessary-  to  re- 
place them  with  a  new  set.  A  wheel  dresser  built  on  the 
machine  may  be  used  while  the  machine  is  operating  and 
without  stopping  production. 

A  tremendous  cutting  power  is  available  at  the  face  of  this 
wheel  due  not  alone  to  the  driving  force  of  a  75-hp.  motor, 
but  also  to  the  kinetic  energy  stored  in  the  rotating  wheel, 
chuck  and  spindle.  The  drive  from  motor  to  wheel  is  through 
a  Morse  sprocket  and  silent  chain  and  gives  a  speed  of  180 
r.p.m.  to  the  wheel.  The  wheel  spindle  has  a  maximum 
diameter  of  9  in.  and  is  provided  with  ample  bearings  for 
rotation  and  end  thrust. 

Two  large  nozzles  deliver  an  easily  adjusted  supply  of 
cutting  solution  or  water  to  the  wheel.  Substantial  sheet 
metal  guards  prevent  splashing  and  protect  the  bearings  of 
the  machine.  A  complete  automatic  system  is  provided  for 
[lumping  the  solution  from  a  140-gal.  tank  at  the  rear  of 
the  machine,  collecting  it  after  it  has  passed  the  wheel  and 
settling  out  the  solid  material  before  the  solution  is  circulated 
again. 

The  traveling  table  for  passing  the  work  across  the  ro- 
tating wheel  has  a  platen  36  in.  wide  and  110  in.  long  with 
numerous  .slots  for  attaching  the  fixtures  and  work.  The 
table  speed  is  22  ft.  per  min.     Control  of  the  motion  of  the 
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table  is  [)rovided  at  the  front  of  the  machine  and  also  at  the 
operator's  position  behind  the  table.  Reversal  of  the  motion 
of  this  heavy  table  is  accomplished  with  slight  shm  k  by  means 


of  a  patented  arran.nement  of  belts  and  pulleys  within  the  bed 
of  the  machine.  The  total  weight  of  the  complete  machine  is 
about  40,000  lb. 


Variable-Speed  Drive  for    150 -Ton  Press 


THE    advantages    of   hydraulic    variable-speed    drive    in 
perfect  control  of  speed,  absence  of  coasting,  elimina- 
tion  of   peak   loads   and   low  maintenance   have   been 
demonstrated   in   the    l.=;0-ton    press   installation    illustrated. 


,4k 


Typt-    v,     Jiigear    Variable-Delivery    Pump    Driving    500-Ton    Press 


'I'his  [iress  has  been  eciuipped  recently  with  hydraulic 
variable-si>eed  drive  by  the  Oilgear  Company,  Milwaukee, 
Wisconsin,  being  used  for  assenildying  spring  buffers  for 
draft  gears.  With  the  new  variable  delivery  pump  the  press 
averages  35  spring  liuffers  an  hour.  The  draft  gear  con- 
tains heavy  coiled  springs  which  must  be  compressed  at  a 
certain  point  so  that  iron  bands  can  be  put  on  the  assembly. 
This  operation  recjuires  perfect  ram  control  in  Ijoth  direc- 
tions as  well  as  the  ability  to  stop  at  a  fixed  point  under 
load,  while  the  bands  are  applied,  the  load  being  then 
gradually  released. 

The  type  W  Oilgear  variable  delivery  pump  which  operates 
this  press  (shown  in  the  right  foreground  of  the  illustra- 
tion) is  well  adapted  to  these  conditions.  The  control 
handle  at  the  corner  of  the  press  is  so  connected  to  the 
pump  that  the  pump  stroke  can  be  varied  from  zero  to  a 
maximum  in  any  direction.  Changing  the  length  of  the 
pumj)  stroke  regulates  the  amount  of  oil  that  is  pumped 
into  the  press  cylinder  and  thus  controls  the  movement  of 
the  ram  with  great  accuracy. 

This  pump  is  featured  by  light  weight  and  takes  up  con- 
siderably less  room  than  a  water  pump.  It  is  driven  by 
a  constant  speed  electric  motor.  The  diameter  of  the  press 
cvlinder  in  this  case  is  19  in.,  the  ram  diameter  being  10  in. 


Tie  Plate  Punch  on  Reclamation  Work 


MODERN  features  of  construction  have  been  included 
in  the  tie  plate  punch  illustrated  which  has  been 
developed  recently  at  the  Hilles  &  Jones  Works  of 
the  Consolidated  Machine  Tool  Corporation,  New  York. 
This  machine  is  now  u^ed  in  a  prominent  railroad  shop  for 
repunching  tie  plates  in  reclamation  work.  After  service 
the  tie  plate  holes  become  worn  and  in  order  to  utilize 
thc=e  old  plates,  two  new  holes  are  pui^ched  at  one  time, 
diagonally  opposite  each  other,  the  tie  plates  then  being  re- 
placed in  service.  In  addition  to  the  four  punch  attachment 
to  the  machine  a  cross  cutting  attachment  with  knives  for 
shearing  flat,  round,  or  square  bars  is  also  provided.  Two 
machines  of  this  typ--  are  now  being  used  on  reclamation 
work. 

Refernng  to  the  il'iistration,  the  rugged  construction  and 
powerful  drive  of  the  machine  will  be  evident.  The  throat 
depth  from  the  center  of  the  sliding  head  is  12  in.  The 
machin.:  has  a  capacity  t^  punch  si.x  square  inches  imkI  is 
ample  for  punching  at  one  stroke,  two  ^  in.  square  holes 
through  material  |4  in-  thick.  Round  bars  2>4  in.  in 
diameter  or  flat  bars  U/i  in.  by  7  in.  made  of  mild  steel 
can  also  he  sheared.  The  machine  is  shown  in  the  ilUistra- 
tion  fitted  with  four  ^  in.  square  punches,  each  controlled  by 
a  separate  hand  gag.  The  punches  are  adjustable  both  ways 
3>4  in.  to  6  in.  parallel  with  the  main  shaft  and  3  in.  to 
8  in.  at  right  angles  to  the  main  shaft.  The  vertical  open- 
ing of  the  jaw  is  l-^Yz  in.  The  two  filling  blocks  bolted 
to  the  botton'  of  the  sliding  head,  punch  holders,  die  blo':'; 
holders  and  die  blocks  are  all  made  of  steel.  The  die  block- 
carry  dovetail  dies,  grooved  to  accommodate  the  rib  on  the 
tie  plate.  The  ties  are  adjustalle  to  correspond  with  the 
adjustment  of  the  punches.  There  are  two  plate  strippers, 
and  an  adjustable  guide  at  the  br>ck  of  the  die  holder  for 
locating  the  holes.     The  stroke  of  the  machine  is  1  }i  in,  the 


speed  beinj  2  5  strokes  a  minute.  \\\  gea-'ing  has  machine 
cut  teeth.  ''The  clutch  is  controlled  by  ,.p  automatic  2_top. 
.Ml    shaft    bearings    are   bronze   bushed.      .\    ratchet   spider 


Hilles  &  Jones  Tie  Plate   Punching   Machine 

fitted  on  the  front  end  of  the  main  shaft  provides  for  bringing 
the  head  down  by  hand.  Ten  horsepower  is  required  to 
drive  this  ,nichine. 
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AS  a  rule  tool  grinders  in  railroad  as  well  as  other  shops 
are  for  ever}'body's  use,  and  too  often  nobody  cares 
enough  to  give  them  the  little  attention  needed  to  keep 
them  in  good  condition.  When  a  tool  has  been  ground  the 
shifter  is"  given  a  careless  slap  and  the  operator  walks  away 
often  leaving  the  grinder  still  running.  The  result  is  that 
with  plain  bearings  in  the  grinder  and  also  on  the  counter- 
shaft, wear  frequently  develops  to  such  an  extent  that  the 
grinders  become  noisy,  out  of  true  and  cannot  be  used  to 
grind  tools  accurately. 

With  these  facts  in  mind  the  Fafnir  Bearing  Company, 
New  Britain,  Conn.,  has  developed  a  ball-bearing  tool 
crinder,  designed  to  run  continuously  from  any  line  of  shaft- 
ing, doing  away  with  all  countershafts  and  loose  pulleys. 
Fafnir  alloy  steel  ball  bearings  are  used,  providing  long  life 
and  practically  frictionless  revolution  of  the  grinding  wheel 
spindle.  These  grinders  can  run  all  the  time  that  the  plant 
is  running  without  harm  to  the  bearings,  being  ready  for 
instant  use  at  all  times.  The  only  attention  required  is  a 
few  drops  of  oil  about  once  in  two  weeks,  and  the  only  time 
the  grinders  need  to  be  stopped  is  in  changing  wheels. 

Railroad  shops  as  a  rule  are  equipped  with  an  insufficient 


number  of  tool   grinders   of  the  type   illustrated   and  many 
of  those  available  are  not  maintained  in  good  condition  as 


Fafnir   Ball   Bearing  Tool  Grinder  No.  3 

regards  bearings  and  cutting  surfaces  of  the  abrasive  wheels 
in  view  of  the  importance  of  sharp  cutting  tools. 


I 


Pipe  Machines  with  Internally  Tripped  Die  Heads 


THE  Landis  Machine  Compaiiy,  Waynesboro,  Pa.,  is 
now  making  an  improved  type  of  pipe  and  nipple- 
threading  machine  with  internally  tripped  die  head. 
This  type  of  head  automatically  insures  a  uniform  length  of 
thread  on  nipples  and  eliminates  the  necessity  of  gaging 
each  nipple  by  hand.  The  new  machine  will  thread,  ream 
and  chamfer  both  pipe  and  nipples. 

The  drawing  illustrates  the  principles  of  operation  of 
the  Landis  internally  tripped  die  head.  The  knurled  collar 
A  and  the  clamping'  rod  C  are  integral.  The  clamping  rod 
C  is  threaded  on  one  end  which  screws  into  a  tapped  hole 
in  the  shank  of  the  reamer  K.  Knurled  collar  B  is  integral 


afford  a  bearing  for  the  driver  H.     Driver  H  has  a  square 
hole  in  the  end  to  receive  the  shank  of  the  reamer  K. 

To  set  the  reamer  to  the  correct  position,  the  knurled  col- 
lar K  is  drawn  tightly  by  hand.  This  clamps  together  in 
one  unit,  tube  D,  driver  H  and  reamer  A'.  The  surface  Y 
on  reamer  A'  has  no  cutting  edge.  Therefore,  as  the  nipple 
is  being  threaded  and  the  end  begins  to  bear  on  reamer  K, 
the    units    D    and    H    transmit   the   pressure    to    spider   E. 


Drawing    Showing    Construction    of    the    Internally    Tripped 
Die    Heads 

Through  the  medium  of  pins  F  in  spider  E.  rings  G  and  / 
are  carried  backward  for  a  distance  X  or  until  pin  .1/  is  dis- 
engaged from  bushing  L.  The  full  opening  movement  is 
then  completed  by  a  spring  in  the  adjusting  ring. 

To  adjust  reamer  K  longitudinally,  the  clamping  rod  C 
is  unscrewed  by  turning  knurled  collar  A  to  the  left.     Col- 
lar B  is  adjusted  to  right  or  left  for  either  forward  or  back- 
ward movement   depending  upon  the  length   of  the  thread 
with  the  tube  I)  which  is  threaded  on  one  end  and  screws     to  be  cut.  _        ,,.,,,         ,  • 

into  the  spider  E.  Spider  E  has  a  square  hole  through  it  and  This  new  Landis  internally  tripped  die  head  and  machine, 
furthermore  is  tapped  part  of  the  wav  to  fit  tube  D.  This  employing  Landis  high  speed  steel  chasers  and  chamfering 
gives  thread  bearings  on  the  four  sides  of  the  square  hole,  reamers,  is  made  in  the  J^  in.,  1J4  in.,  2  m.  and  4  m.  sizes 
The  reamin<^  portion  of  the  hole  in  the  spider  is  plain,  to     and  in  both  single  and  double  spindle  types. 


Landis   Pipe  and    Nipple  Threading   Machine 
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THE  Cincinnati  Electrical  Tool  Company,  Cincinnati, 
Ohio,  has  recently  added  to  its  line  of  portable  electric 
drills,  grinders  and  buffers  a  new  series  of  improved 
high-power  drills,  in  H-in-,  5/16-in.  and  J's-in.  capacities, 
all  of  which  are  equipped  with  ball  bearings  and  air  cooled. 
They  are  high-speed,  production  tools  for  continuous  duty, 
with  universal  motors,  for  use  on  either  direct  or  alternating 
current.  The  housings  and  end  caps  are  constructed  of 
aluminum  to  give  the  lightest  weight  possible. 

The  armature  shaft  and  also  the  gear  studs  are  mounlL-d 


geared  chuck,  rubber-covered  cable,  steel-clad  non-breakable 
attachment  plug  and  extra  detachable  side  handle.  They 
are  sent  out  complete,  ready  for  the  work.  It  will  be  noted 
from  the  illustration,  that  they  are  particularly  adapted  for 
close  ccrner  work. 

The  Cincinnati  Electrical  Tool  Company,  has  also  de- 
veloped a  series  of  universal  motor  hand  grinders  and 
buffers,  in  34  and  3^-hp.  capacities.  The  liousings,  end 
caps,  extension  and  wheel  guard,  are  made  of  aluminum,  as 
in   the   case   of   the  drills   to  give   the   lightest    weight   pos- 


Portable    Electrical    Hand    Drill — Air    Cooled.    Ball    Bearing 

on  ball  bearings  to  reduce  the  friction  load  to  a  minimum 
and  increase  the  p>ower.  A  patent  make-and-break  switch 
is  conveniently  legated  in  the  pistol  grip  handle,  and  has 
0  50  per  cent  overload  allowance. 

These    drills    are    furnished    complete,    with    a    three-jaw 


Cincinnati    Universal    Motor    Hand    Grinder   and    Buffer 

sible.  They  are  equipped  with  ball  bearings  throughout,  so 
as  to  reduce  friction  and  give  the  maximum  power.  These 
machines  are  particularly  adapted  for  grinding,  buffing  and 
polishing  of  all  kinds,  and  any  kind  of  wheel,  buff,  or  wire 
brush  can  be  used. 


An  Effective  System  for  Storing  Oils 


THE  oil   storage  system,  shown   in   the  illustration,  has 
been  developed  recently  by  the  Milwaukee  Tank  Works, 
Inc.,  Milwaukee,  Wis.,  and  proved  effective  in  saving 
leakage,  spillage  and  time  of  workmen  who  handle  oil  out 
of   the   different   containers.      In   these   items  alone   the    in- 
stallation illustrated  is  said  to  have  paid  for  itself  in  a  single 


amount  of  oil  can  be  measured  out,  waste  is  eliminated,  and 
the  different  oils  are  kept  in  the  purest  and  cleanest  condi- 
tion. 

A  manhole  is  provided  on  each  tank  so  that  at  any  time 
the  tank  can  be  thoroughly  cleaned.  Evaporation  losses 
which  are  alwavs  large  when  oils  are  stored  in  barrels  are 


Milwaukee   Oil   Storage   System   Said   to   Have   Paid   for   Itself   in   a    Month     by     Preventing     Leakage.    Spillage,     Deterioration,    etc. 


month.  The  oils  are  kept  in  separate  containers  in  battery 
formation,  each  tank  being  stenciled  to  indicate  the  kind  of 
oil  it  contains  and  equipped  with  either  a  gallon  or  quart 
pump.  This  system  also  keeps  oils  clean  and  free  from 
anv  grit.     \\'ith  the  Milwaukee  Svstem,  whereby  the  correct 


prevented,  this  system  being  evaporation  proof.  All  the 
batten,'  systems  are  made  in  the  same  size  as  to  length  but 
vary  In  capacities.  This  system  is  also  sometimes  installed 
in  railroad  cars  so  that  the  different  stations  can  be  supn 
plied  with  'any  class  of  oil  which  they  are  using  in  quantities 
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desired.  In  this  manner  one  man  can  handle  a  carload  of 
oil  and  distribute  it  among  the  different  stations  along  the 
line  without  waste. 

Experience  has  shown  that  on  the  average  where  oils 
are  handled  in  barrels,  two  per  cent  is  lost  by  lack  of  drain- 
ing,  five  per  cent  by  leakage  from  barrels   in  storage,   one 


per  cent  by  spillage,  two  per  cent  by  deterioriation  and  con- 
tamination. Also  four  cents  per  gallon  is  lost  by  not  buying 
in  bulk,  insurance  is  25  cents  a  1,000  gals,  higher  and  10 
min.  per  gal.  is  lost  on  oil  handled  from  barrels.  These 
losses  are  largely  eliminated  by  the  oil  storage  system  il- 
lustrated. 


An  Unusual  Gang  of  Milling  Cutters 


INTERLOCKING  milling  cutters  which  are  made  entirely 
interchangeable  as  to  position  and  can  be  used  in  sec- 
tions or  as  a  complete  set-up,  are  somewhat  out  of  the 
ordinary.  Fig.  1  shows  such  a  gang  of  cutters  recently  manu- 
factured by  the  National  Twist  Drill  &  Tool  Company,  De- 
troit, Mich.  It  will  be  noted  that  the  entire  set-up  consists  of 
six  cutters;  two  right-hand  spiral  and  two  left-hand  spiral 
plain  milling  cutters,  also  one  right-hand  and  one  left-hand 
side  milling  cutter. 

On  a  certain  portion  of  the  work  to  be  milled,  the  groove 


becomes  wedge  shaped,  while  the  remainder  of  the  tooth  is 
in  the  form  of  a  parabola. 

In  its  practical  application  this  shape  has  several  ad- 
vantages. First,  it  gives  a  tooth  of  uniform  strength 
throughout.  This  in  turn  means  that  there  is  no  excess 
metal  at  any  point  which  might  encroach  on  the  very 
necessary  chip  space.  Second,  it  assures  maximum  grinding 
life  due  to  the  straight  portion  immediately  behind  the  cut- 
ting edge.  Fig.  3  shows  the  parabolic  shape  of  tooth  su- 
perimposed over  some  of  the  designs  in  general  use  at  the 


Fig.    1  —  Gang   of    Interchangeable    Milling    Cutters   with    Parabolic   Shaped   Teeth 


produced  by  the  two  cutters  C  and  D  was  not  wanted.  The 
gang  was,  therefore,  so  constructed  that  these  two  cutters 
could  be  removed  and  cutter  B  interlock  with  cutter  E,  pro- 
ducing a  plain  surface  the  full  width  of  the  entire  gang.  This 
width  was  about  j2  in.  with  the  center  cutters  removed. 
Later  it  was  also  found  that  only  two  of  the  cutters,  A  and  B, 
or  E  and  F,  could  be  used  to  advantage  on  certain  opera- 
tions. 

The  arrangement  of  interlocking  lugs  is  shown  in  Fig.  1, 
which  also  shows  the  chip  breakers  introduced  on  all  the 
plain  milling  cutters.  The  angle  of  spiral  used  is  about 
35  deg.,  this  being  found  from  experience  to  insure  maximum 


..•straight 


present  time.  Full  lines  indicate  these  designs,  while  the 
parabolic  shape  is  shown  in  dotted  lines.  At  a  it  can  be 
seen  that  the  straight  back  tooth  is  very  weak  in  the  middle, 
having  no  adequate  section  at  this  point  to  take  care  of  the 
load  at  its  outer  end.  The  tooth  h  has  the  necessary 
strength,  but  here  is  found  an  e.xcess  of  metal  at  p  which 
is  present  at  the  expense  of  chip  space  and  which  will  also 
hinder  the  easy  egress  of  chips.  The  same  can  also  be 
said  of  the  tootli  c,  there  being  excess  metal  at  r.     In  this 


I 


{ 


Fig.   2 — Outline    of   Parabolic    Milling    Cutter   Tooth 


Fig. 


3 — Parabolic    Shape    Superinposed    on    Three    Common    Tooth 
Shapes 


smoothness  of  operation.  .All  of  these  cutters  are  made  with 
the  parabolic  form  of  tooth  now  used  as  standard  by  the 
National  Twist  Drill  &  Tool  Company. 

The  parabolic  principle  is  to  make  the  teeth  in  a  milling 
cutter  of  such  shape  that  they  possess  uniform  Strength 
throughout.  The  cutter  tooth  is  considered  a  cantilever 
beam  with  the  load  applied  over  a  small  portion  of  the  beam 
near  its  extreme  end.  The  resulting  shape  is  illustrated  in 
Fig.  2.     The  section  opposite  where  the  load  is  distributed 


case  the  distribution  of  the  excess  metal  also  causes  au- 
other  disadvantage.  After  repeated  sharpenings  to  a  point 
5  it  will  be  seen  that  the  width  of  land  is  equal  to  k  for 
this  shape,  while  the  width  of  land  on  the  parabolic  tooth 
is  only  equal  to  m  when  sharpened  back  to  the  same  point. 
When  this  land  has  reached  a  certain  width  the  cutter 
must  be  snagged  out  in  order  to  work  efficiently.  The  ad- 
vantage of  the  parabolic  shape  from  this  and  other  points  of 
view  is  therefore  obvious. 
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Strong  and  Flexible  Steel  Plate  Trolley 


As  a  rule  trolleys  that  possess  unusual  strength  are 
rigid,  and  those  that  have  the  necessani-  flexibility 
are  weak.  The  Yale  &  Towne  ^lanufacturing  Com- 
pany, Stamford,  Conn.,  has  recently  developed  a  trolley  de- 
signed to  be  strong  and  flexible  enough  to  meet  every  in- 
dustrial requirement.  In  order  to  demonstrate  the  strength 
of  Yale  trolleys  the  following  test  was  performed. 

A   Yale  two-ton  steel-plate  trolley  was  tried  successively 


Yale  Steel   Plate  Trolley  Combines  Strength   and    Flexibility 

under  various  over-loads  until  finally  it  supported  14'/, 
tons  without  breaking.  At  this  load  the  10-in.  1-Beam 
track  on  which  this  trolley  ran,  bent  down  so  that  the  load 
was  deposited  on  the  ground.  A  careful  examination  of 
this   trolley,    after   supporting   a    load    Tji    times    its   rated 


capacity,  showed  that  the  wheels,  axles,  bearings  and  other 
important  parts  of  the  trolley  were  the  same  as  new. 

Ea.se  of  operation  or  tlexibility  is  a  deciding  factor  in 
making  many  installations,  and  the  new  Yale  Steel-Plate 
trolley,  in  the  1-ton  size,  can  1»  run  on  a  minimum  21 -in. 
radius  curve  without  i)inding,  since  the  non-rigid  construction 
permits  each  wheel  flange  to  take  a  position  at  all  tim.es 
suited  to  the  curve  of  the  I-ljeam  flange. 

The  wheels  arc  mounted  on  roller  Ix'arings,  attached 
to  the  side  plates,  and  the  side  plates  in  turn  are  con- 
nected together  by  a  single  equalizing  pin  which  supports 
tht  .sh.ickle  plate.  The  spreader  castings  are  riveted  to 
i-ach  plate.  These  give  a  large  bearing  surface  for  the 
I'qualizin,:^  pin  and  are  so  shaped  as  to  protect  the  trolley 
and  act  as  a  bumper  which  engages  the  track-stop  on  the 
lower  flange  at  the  end  of  the  I-beam  track.  The  strength 
of  this  construction  is  such  that  a  full-load  may  be  s:ifely 
carried  on  either  plate. 

The  roller  bearings  are  heat  treated,  hardened  and  ground 
to  assure  easy  lateral  motion  and  the  grease  chamber  de- 
sign prevents  dust  from  reaching  the  bearings.  The  axles 
are  pressed  into  the  wheel-hubs  and  supported  by  an  inner 
bearing  plate,  are  subjected  to  practically  no  bending  strain. 
The  wheels  with  chilled  iron  treads  conform  to  the  shape  of 
the  I-ljeam  flange,  greatly  increasing  wheel  life  due  to  the 
resistance  which  this  surface  offers  to  dust  and  grit. 

A  single  equalizing  pin  of  cold-rolled  steel  supports  ci'her 
the  shackle  eye  or  clevis,  and  where  every  inch  of  head- 
room is  needed  the  chain  block  can  be  hooked  directly 
over  the  equalizing  pin. 

Strength,  safety,  interchangeability,  flexibility  and 
"rollability"  are  the  oustanding  features  claimed  for  Yale 
steel-plate  trolleys. 


Locomotive  Hoist  with  Individual  Motor  Drive 


T 


wo  interesting  developments  in  screw  jack  locomotive 
and  car  hoists,  recently  brought  out  by  the  Whiting 
Corporation,   Harvey,   111.,  are  shown  in  the  illustra- 


tions. 


The  locomotive  hoist,  shown  in  Fig.  1,  is  similar  in  design 
to  the  standard  \\'hiting  locomotive  hoist  which  has  proven 


valuable  in  unwheeling  and  wheeling  locomotives  in  rail- 
road shops.  The  main  difference  is  that  each  jack  is 
operated  by  a  small  individual  motor,  mounted  on  the  jack 
unit,  with  one  spur  gear  reduction  between  the  motor  and 
hoist   worm.      This   eliminates,  all   line   shafting,  line   shaft 


Fig.  2 — Portable   Screw  Jack  for   Lifting    Freight   Cars   and   Coaches 


bearings,  bevel  gears,  etc.     It  also  simplifies  the  construction 
of  the  pit  and  reduces  erection  expense  materially. 

Each  motor  is  provided  with  a  control  panel  which  allows 
-■     ,    ,.,_■.       ,  .       ,_,     .   .,  th  Mntnr  for  Each  Jack  Unit      adjustment  of  anv  one  of  the  jack  nuts.     In  handling  a  io- 

Fig.   1 — Whiting    Locomotive   Hoist  with    Motor  ror   tacn   jack   unn  j  .  j  o 
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comotive  all  four  jacks  are  operated  by  a  master  switch. 
Separate  switches  may  also  be  used  to  control  the  jacks  in 
pairs.  The  movable  jack  is  carried  on  four  wheels  which 
normally  carry  the  jack  slightly  above  the  rails.  As  soon  as 
a  load  is  applied  to  the  jack,  the  coil  springs  under  the  axle 
bearings  are  compressed  slightly  and  the  main  frame  of  the 
jack  is  grounded  securely  on  the  rails. 

This  type  of  hoist  may  consist  of  one  pair  of  movable 
jacks  and  one  pair  of  stationary  jacks,  of  two  pairs  of  mov- 
able jacks,  or  of  other  combinations,  including  three  or 
more  pairs  of  jacks. 

Fig.  2  shows  a  portable  screw  jack  hoist  designed  to 
handle  coaches  or  freight  cars  of  any  size  or  weight.  No 
gpecial  foimdation  is  required,  although  the  flooring  on  either 
side  of  the  track  should  be  level  and  capable  of  sustaining 
the  loads. 


This  hoist  also  employs  the  screw  jack  principle  of  de- 
sign. The  body  of  the  car  rests  directly  on  a  substantial 
step  supported  by  rollers  on  both  sides  of  the  I-beam  columns 
and  resting  on  the  bronze  nut.  The  screw  is  driven  by 
a  large  worm  gear  resting  on  a  heavy  roller  thrust  bearing. 
Each  jack  is  driven  by  its  own  motor  through  a  silent 
chain  drive.  When  hoisting,  each  jack  is  completely 
grounded,  the  base  of  the  jack  extending  in  well  under  the 
step  and  the  wheels  relieved  of  their  load. 

Whenever  it  is  desired  to  move  the  jack,  the  hoist  nut  is 
lowered,  depressing  the  forked  lever,  which  raises  the  jack 
clear  of  the  ground.  When  this  position  is  reached,  the  cur- 
rent is  cut  off  from  the  motor  by  the  limit  switch.  The  jack 
is  moved  from  place  to  place  by  the  long  tongue  attached  to 
the  small  front  truck.  This  truck  swivels  under  the  jack 
base,  allowing  the  operator  to  turn  in  very  close  quarters. 


Spiral-Fluted  Boiler  Staybolt  Tap 


ASTAYBOLT  TAP,  designed  for  long  life  and  having 
special  construction  and  operation  features,  has  been 
developed  and  patented  by  W.  L.  Brubaker  & 
Brothers  Company,  Millersburg,  Pa.  In  producing  this  tap 
Brubaker  engineers  utilized  the  vast  amount  of  data  on 
boiler  staybolt  tapping  collected  over  the  period  of  nearly 
forty  years  in  which  this  company  has  been  active  in  at- 
tempting to  eliminate  the  troubles  common  to  staybolt  taps. 

.\fter  the  design  was  completed,  taps  were  put  in  use  in 
shops  all  over  the  world  and  tested  through  a  period  of  three 
years,  in  order  to  determine  the  value  of  the  tap  in  service. 
The  results  obtained  indicated  that  the  new  tap  had  a  de- 
cided advantage  over  any  tap  that  the  Brubaker  Company 
has  made  prior  to  this  time. 

Due  to  the  special  taper  with  which  the  tap  is  designed, 
the  life  of  tlie  tap,  as  nearly  as  can  be  determined  from 
tests,  has  been  increased  about  20  per  cent.  This  taper  is 
so  designed  that  it  distributes  the  work  along  the  entire 
length  of  the  tap,  thus  making  each  part  of  the  tap  perform 
the  same  amount  of  work  as  every  other  portion.  \t  high 
speeds,  it  is  claimed  that  vibration  is  very  greatly  reduced, 
thus  permitting  more  holes  per  day  to  be  tapped  and  de- 
creasing the  man  power  required  to  hold  the  tap  in  place 
while  in  operation. 

The  tap  has  a  free  cutting  edge  and  it  has  been  found  that 
the  motor  speed  can  be  increased  without  injuring  the  tap, 
because  of  the  reduced  friction.  The  results  of  overheating 
taps  are  too  well  known  to  require  comment.  By  reducing 
friction,  the  heat  generated  during  the  tapping  operation  is 
decreased  and  consequently  the  dulling  action  which  take; 
place  when  the  heat  softens  the  tap  in  spots.  Reducing  fric- 
tion also  brings  about  a  saving  in  power. 

This  tap  has  a  special  standardized  relief  which  is  uniform 
for  every  tap.     It  is  a  combined  machine  and  hand  relief. 


.\nother  feature  of  the  tap  is  that  it  is  made  of  a  special 
steel  having  a  composition  that  gives  long  life  and  eliminates 
breakage  under  ordinary  service  conditions.  The  tap  is  spe- 
cially tempered  so  that  it  is  kept  within  the  lead  tolerances 


Brubaker   Spirat-Fluted   Staybolt  Tap   in    Action 

after  machining,  and  so  that  the  cutting  quality  is  in  no 
way  impaired.  The  temper  is  standard  for  all  taps  giving 
a  proper  cutting  quality  and  a  soft  center. 

The  new  Brubaker  staybolt  tap  is  made  in  all  styles  and 
to  meet  all  tapping  requirements. 


New  Method  of  Flexible  Staybolt  Inspection 


As  far  back  as  1916  a  method  of  testing  flexible  stay- 
bolts  was  developed  by  the  Flannery  Bolt  Company, 
Pittsburgh,  Pa.  At  that  time,  however,  the  method 
had  not  progressed  beyond  the  experimental  stage  and  it 
has  taken  seven  years  to  bring  the  method  to  its  present 
state  of  perfection.  Actual  locomotive  service  tes'ts  cover- 
ing the  past  three  years  are  said  to  have  demonstrated  that 
the  method  as  now  developed  is  a  positive  means  of  de- 
termining the  conditions  of  flexible  staybolts  in  sers'ice. 
No    method    of    testing    that    depends    upon    the   Jiuman 


element  should  be  satisfactory  where  danger  to  human  life 
is  concerned,  and  innumerable  reports  can  be  produced  to 
prove  the  uncertainty  and  inefficiency  of  present  methods. 
This  point  is  substantiated  by  an  article  published  on  page 
174  of  the  March  issue  of  the  Railway  Mechanical  Engineer 
in  which  the  author  says:  "In  my  opinion,  in  going  over 
a  boiler  on  a  staybolt  test,  the  inspector  cannot  get  all  the 
broken  and  cracked  bolts." 

The  human  element  is  practically  eliminated  by  the  new 
method    of    inspection    which    requires    mo    change    in    the 
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standard  parts  of  a  flexible  staybolt  assemMage  with  the  ex- 
ception of  providing  a  tx)lt  with  a  tell-tale  hole  extending 
from  the  inner  end  into,  but  not  through,  the  head  of  the 
bolt. 

Inspection  is  accomplished  by  establishing  electrical  con- 
tact at  the  extreme  inner  end  of  the  tell-tale  hole  by  means 
of  a  device  consisting  of   a   meter,   batteries,   an  indicating 


Flannery   Equipment  for  Testing    Flexible   Staybolts 

rod  and  connection  to  the  boiler.  The  apparatus  is  simple 
and  compact  and  requires  no  particular  care  except  the 
occasional  renewal  of  a  dr}'  cell  battery. 

Reference  to  the   illustration  will  indicate  how  the  tester 
works.     The  connection  to  the  boiler  may  be  made  at  any 


I)oint  where  good  contact  can  be  secured  and  the  indicating 
rod  is  in.serted  in  the  tell-tale  hole.  As  soon  as  the  tip 
of  the  rod  has  reached  the  end  of  the  tell-tale  hole,  the  electric 
circuit  is  completed  and  is  registered  on  the  meter,  thus 
insuring  the  tell-tale  hole  being  open  its  full  length  and 
properly  functioning.  If  the  indicator  rod  is  stopped  before 
the  meter  indicates  contact,  this  shows  the  hole  to  be  ob- 
structed in  some  manner.  In  this  event,  the  hole  is  cleaned 
by  means  of  a  drill  and  small  motor  until  contact  can  be 
established. 

The  method  of  testing  is  simple  and  there  is  no  phase  of 
the  test  that  depends  upon  the  human  element,  except  the 
simple  act  of  inserting  the  testing  rod  into  the  tell-tale  hole. 
If  the  bolt  is  fractured,  this  will  ap[)ear  in  the  hydrostatic 
test  which  is  applied  after  electrical  contact  has  been  made 
with  all  the  bolts.  The  tell-tale  holes  being  clean  will 
immediately  indicate  a  fracture  Ijy  water  leakage  from  a 
bolt  that  is  defective. 

To  insure  clean  tell-tale  holes  a  fireproof,  easily  re- 
movable, porous  cement  is  provided  to  seal  the  end  of  the 
tell-tale  hole  after  the  bolts  are  installed  and  riveted.  Oc- 
casionally a  mechanic  may  neglect  to  seal  a  hollow  Tate 
bolt  with  the  porous  cement  and  in  that  event  a  small 
drill  should  be  used  to  bore  out  the  tell-tale  hole  pre- 
liminary to  inserting  the  testing  rod  for  inspection  of  the 
stay  bolt. 

If  the  tell-tale  hole  has  been  sealed  with  the  porous 
cement,  sediment  or  any  other  obstruction  that  would  pre- 
vent contact  between  the  testing  rod  and  the  end  of  the 
tell-tale  hole  can  only  come  from  a  fractured  bolt.  This 
will  be  readily  indicated  when  the  hole  is  cleaned  and  when 
the  hydrostatic  test  is  applied. 


Recent  Developments  in  Coated  Abrasives 


RECENT  developments  in  the  coated  abrasive  industry 
make  it  now  possible  for  the  master  painter 
to  secure  better  work,  lower  sanding  and  rubbing  costs, 
and  better  satisfied  workmen,  by  means  of  scientifically 
developed  sandpapers  and  cloths.  In  the  following  para- 
graphs are  outlined  several  of  the  more  recent  developments 
in  sandpapers  by  the  Manning  Abrasive  Company,  Inc., 
Troy,  N.  Y. 

Waterproof  speed-grits,  placed  on  the  market  last  Septem- 
ber, are  primarily  designed  for  water  sanding  on  paintiu;; 
materials  where  speed  of  ojjeration  and  fine  finish  are 
wanted.  The  coating  of  the  grit  side  is  thoroughly  water- 
proof so  that  even  soaking  the  paper  in  water  for  a  period 
of  hours  will  not  cause  the  grit  to  shed  or  come  off.  The 
backings  are  of  a  high-grade  Manila  rop>e  paper,  medium  in 
weight  and  sufficiently  waterproof  to  resist  wear,  yet  not 
slippery  or  hard  to  handle. 

The  grit  used  for  coating  Waterproof  speed-grits  is  a 
pure,  artificial  abrasive  made  in  the  electric  furnace.  It  is 
hard  and  tough,  yet  not  excessively  sharp,  and  while  de- 
signed to  cut  rapidly  the  hardest  and  toughest  of  painting 
materials,  it  also  produces  a  fine  commercial  finish.  Water- 
proof s{>eed-grits  are  made  in  seven  grit  sizes:  Nos.  120, 
ISO,  180,  220,  240,  280  to  320  the  latter  being  very  fine. 
Tests  are  said  to  have  proven  conclusively  that  these  papers 
for  water  sanding  will  outcut  the  rubbing  brick  and  pumice, 
and  at  the  same  time  produce  the  desired  finish;  also  their 
use  does  not  require  a  great  amount  of  experience  in  order 
to  secure  satisfactory  production  and  finish.  This  is  a  fea- 
ture of  importance. 

Surfacing  materials  (putty,  etc.)  can  be  vi-ell  and  quickly 
smoothed  with  waterproof  speed-grits;  also  varnishes  and 
enamels  requiring  much  labor  to  surface  with  pumice  and 
water.     Little  or  no  rubbing  slush   is  created,   eliminating 


much  of  the  usual  clean-up  time  necessary  with  the  pumice 
method. 

The  High-Speed  Coating 

Another  development  is  the  high-speed  coating  with  cut- 
ting grits  so  placed  on  the  backing  as  to  allow  for  chip 
clearance.  In  other  words,  the  grits  are  not  heavily  piled 
on  the  sheet,  but  placed  with  spaces  or  clearances  between 
each  cutting   grain.      This  method   of  coating   is  something 


Operation    of   Water    Rubbing    on    Varnish 

new  in  the  coated  abrasive  industr\-,  and  the  development 
was  the  outgrowth  of  a  demand  for  a  paper  that  would  not 
rapidly  load  or  ball  on  the  cutting  face.  Garnet  and  arti- 
ficial papers  are  made  with  the  high-speed  coating,  the  grits 
covering  a  wide  range  from  coarse  to  very  fine.     The  back- 
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int's  rans^e  from  lis^ht  finishing  papers  to  the  heavier  roll      all-around  work.    Roll  or  X-Metalite  is  a  stiff,  heavy  backed 
st«:k       "  ""  product   used   for  the   heavier  machine   operations,   such    as 

High-speed  papers  load  down  into  the  sheet,  and,  until  all  belt  and  disc  sanding. 
the  clearance  spaces  are  filled,  there  is  little  tendency  for 
heav>'  loading  or  balling  on  top  of  the  cutting  face  of  the 
paper.  This  is  a  marked  advantage  in  dry  or  oil  sanding. 
The  open  coating  gives  to  the  sheet  extreme  flexibility,  which 
on  many  operations  is  a  desirable  factor.  With  the  high- 
speed coatings,  it  is  also  possible  to  place  the  grit  on  the 
backing  in  such  a  manner  that  the  maximum  number  of 
the  grits'  sharp  edges  are  standing  up  and  exposed  for  cut- 
ting. This  feature  gives  the  high-speed  coatings  very  fast 
cutting  action. 

Speed-grits  papers  with  high-speed  coating  are  especially 
well  adapted  for  sanding  surfacing  materials,  varnishes  and 
enamels,  and  where  this  work  is  being  done  on  a  production 
basis,  the  performance  of  these  new  coatings  will  prove  most 
interesting. 

Metal  Working  Abrasive  Cloths 

In  railroad  shops  abrasive  cloths  are  used  for  many  sur- 
facing and  polishing  operations  on  metal.  There  have  been 
two  important  improvements  in  products  for  this  work.  First, 
emery  has  been  largely  replaced  with  Metalite,  a  pure,  hard, 
tough  and  sharp  electric  furnace  abrasive.  Second,  Metalite 
products  are  now  available  in  a  wider  range  of  backings 
than  heretofore.  Flexible  Metalite  is  a  comparatively  light 
weight,  soft,  pliable,  limp  sheet,  for  work  which  has  a  num- 
ber''of '  difficult  places  to  reach.  Ream  ]Metalite  is  another 
type,   a   medium  weight   product   well    adapted    for   general 


Abrasive  Cloth   Used  for  Surfacing  Operation 

While  Metalite  is  slightly  higher  in  first  cost  than  emery, 
it  is  claimed  that  this  difference  is  more  than  offset  by  the 
additional  production  and  longer  working  life  of  the  product. 


Jet  Condenser  for  Power  Stations 


CONDENSERS  are  ordinarily  divided  into  two  classes, 
(a)  surface  condensers  in  which  the  exhaust  steam 
and  the  cooling  water  are  separated  by  metallic  heat 
transmitting  surface,  and  (b)  jet  condensers  in  which  the 
steam  is  brought  into  direct 
contact  with  the  cooling 
water  and  condensed:  And 
the  condensate,  water,  air 
and  non-condensible  gases 
are  removed  either  by  gravity, 
by  so-called  air  pumps  and 
removal  pumps,  or  by  means 
of  the  kinetic  energy  of  the 
cooling  water. 

The  selection  of  the 
proper  condenser  is  a  com- 
paratively simple  matter  and 
depends  essentially  upon  the 
quantity  and  quality  of  the 
cooling  water  available.  If  the 
supply  is  abundant,  and  if 
the  water  is  suitable  for  boiler 
feeding  purposes,  the  best 
condenser  to  install  is  a  jet 
condenser.  This  is  the 
cheapest  both  in  first  cost 
and  maintenance  charges. 

The  jet  condenser  should 
also  be  used  in  instances 
where  the  condensing  water 
is  suitable  for  boiler  feeding, 
but  where  the  supply  is 
limited  and  comparatively  ex- 
pensive to  obtain  a  recooling  system  should  Ije  installed 
whereby  the  warm  condensing  water  from  the  hotwell  can 
be  recooled  sufficiently  and  used  over  and  over  again. 


Low-Level,  Multi-Jet  Condenser 


If  the  condensing  water  is  unsuitable  for  boiler  feed,  then 
a  surface  condenser  must  be  used.  This  is  so  whether  the 
supply  of  water  is  abundant  or  limited.  A  water  purifying 
system  or  evaporator  is  ordinarily  used  if  the  make-up 
water  is  to  be  taken  from  the  cooling  water  supply.  Fur- 
thermore a  recooling  system  is  installed  in  instances  where 
the  supply  of  water  is  comparatively  difficult  and  expensive 
to  obtain. 

A  tj'pe  of  jet  condenser,  known  as  a  low-level  multi-jet 
condenser  has  been  developed  by  Schutte  &  Koerting,  Phila- 
delphia, Pa.,  as  shown  in  the  illustration.  It  has  several 
outstanding  features,  the  principal  one  of  which  is  that  the 
condensed  steam,  water,  non-condensible  gases  and  air  are 
discharged  from  the  condenser  by  the  ejector  action  of 
the  water  jets,  .^ir  pumps  and  so-called  removal  pumps 
are  entirely  dispensed  with.  Since  the  centrifugal  injection 
water  pump  delivers  the  water  to  the  condenser  under  pres- 
sure it  can  be  designed  for  low  or  moderate  suction  lift  and 
therefore  operates  at  high  efficiency. 

The  condenser  consists  essentially  of  a  cylindrical  casing, 
a  water  nozzle  case,  a  combining  tube,  and  a  tail  pipe  or  dif- 
fuser.  The  sectional  cut  shows  these  parts.  Both  top  and 
side  steam  inlets  are  provided  either  of  which  may  be  used. 
The  injection  water  is  delivered  into  the  water  nozzle  case  at 
about  9  lb.  pressure  (ecjuivalent  to  21  ft.  of  water  column), 
whereupon  it  is  discharged  through  the  several  nozzles, 
passed  through  the  combining  tube  where  it  is  brought  into 
contact  with  the  steam,  and  finally  discharged  through 
the  tail  pipe  into  the  hotwell.  The  steam  is  drawn  through 
the  annular  passages  between  the  tapering  rings  con.stituting 
the  combining  tube,  and  condensed  by  the  water  jets.  The 
condensate  together  with  the  air  and  non-condensible  gases  is 
removed  by  means  of  the  kinetic  energy  of  the  water  jets. 
The  condenser  acts  to  create  the  vacuum  by  condensing  the 
exhaust  steam  and  maintains  it  by  removing  the  condensate, 
together  with  the  air  and  gases. 
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The  multi-jet  condenser  is  built  in  30  standard  sizes  for  jet  condenser  built  to  date  is  designed  to  handle  14,000  gals, 

steam  units  ranging  from  100  kvv.   capacity  to  10,000  k\v.  of  water  a  minute.     This  condenser  has  a  66  in.  top  steam 

capacity.     Single  condensers  are  u.sed  up  to  5,000  kw.   and  inlet,  .30  in.  water  connection,  is'lSJ/  ft.  high  and  8  ft,  in 

twin  arrangements  for  larger  units.     The  largest  single  multi-  diameter  and  '.vcighs  about  11  tons. 

Turntable  Rolling  Resistance  Reduced   50  Per  Cent 


AN   8S-ft.   twin-span   turntable   equipped   with   Stafford 
roller  bearings  has  recently  been  built  by  the  Domin- 
ion   Bridge    Company,    Montreal,    Canada,    for    the 
Canadian  National  Railways. 

Judging   from  experimental   and  service  tests,  the  use  of 
properlv   designed    roller  bearings   for   car  journals   reduces 


Turntable    Equipped    with    Stafford    Roller    Bearings 

journal  resistance  90  per  cent  with  a  resultant  saving  of  25 
to  50  per  cent  in  train  resistance  and  a  corresponding  sav- 
ing in  fuel  used  for  motive  power.  Turntable  resistance 
can  be  reduced  in  practically  the  same  proportion  by  the  use 
of  roller  bearings,  and  in  the  turntable,  illustrated,  it  has 
been  found  possil)le  to  use  a  motor  of  only  15  hp.,  whereas 
a   similar    turntable    ecjuipped    with    standard    friction    type 


journal  bearings  would  recjuire  a  30-hp.  motor  for  satisfac- 
tory operation.  This  shows  that  the  power  saving  may  run 
as  high  as  50  per  cent. 

Turntables  are  not  in  constant  operation.  They  are  sub- 
ject to  exposure  variations  of  temperature,  snow  and  water, 
and  it  has  been  found  necessary  at  some  points  to  en- 
circle the  pits  with  steam  lines  in  order  to  keep  turntables 
in  satisfactory  operation  during  cold  weather.  Even  where 
heating  is  installed  for  the  purpose  of  keeping  the  pit  clear 
of  snow  and  ice,  the  roller  bearings  will  still  be  of  very  de- 
cided advantage.  If  roller  bearings  were  subject  to  freezing 
as  journal  friction  bearings  are,  a  15-hp.  motor  would  not  be 
sufficient  to  take  care  of  cold  weather  conditions,  but  since 
roller  bearings  do  not  freeze,  practically  no  more  power  is 
rc^juired  for  winter  than  for  summer  operation.  Oil  applica- 
tion is  required  at  very  infrequent  intervals,  possibly  once 
in  three  to  five  years,  which  means  a  saving  in  maintenance 
costs. 

The  bearings  on  the  turntable  illustrated  are  Stafford 
roller  bearings,  5 -in.  by  9-in.  in  size,  which  are  subjected 
to  a  48,000  lb.  impact  load  per  bearing  when  a  locomotive 
comes  on  to  the  table.  The  ability  of  these  bearings  to  carry 
such  a  tremendous  load  is  due  to  their  special  design.  The 
rollers  are  in  two  races,  staggered  and  this  design  eliminates 
the  continual  raising  of  the  load  as  each  roller  approaches  .the 
crown  of  the  bearing. 

The  definite  results  already  shown  in  the  use  of  this  type 
of  bearing  have  resulted  in  several  steam  and  electric  in- 
stallations, and  many  other  installations  are  under  contem- 
plation. 


Screw  Driving  on  Rapid  Production  Basis 


DRRTNG  screws  has  always  been  more  or  less  of  a 
problem,  as  the  common  methods  by  which  screws  are 
driven  in  wood  or  metal  have  invariably  slowed  down 
production.  To  overcome  this  difficulty  'the  engineers  of 
the  Independent  Pneumatic  Tool  Company,  Chicago,  111. 
have  developed  and  perfected  a  device  for  the  rapid  driving 
of  screws  in  production  work.  This  device,  known  as  the 
Thor  screw  driver  attachment,  is  fastened  to  the  spindle 
end  of  a  small  size  portable  electric  drill,  which  has  a  speed 
suitable  for  driving  not  only  wood  screws,  but  also  cap 
screws  and  any  other  machine  screws.  It  will  drive  screws 
of  all  sizes,  a  No.  6  or  a  No.  18  wood  screw  equally  as 
well,  with  one  size  attachment,  .\bove  the  No.  18  screw,  a 
heavier  attachment  is  used.  It  has  been  demonstrated  in 
various  shops  that  any  man.  without  special  mechanical 
ability,  can  after  short  practice  drive  50  to  60  ordinary 
No.   14  wood  screws  a  minute. 

In  construction  the  Thor  screw  driver  is  simple,  consisting 
of  but  two  units.  The  first  unit,  or  body,  is  connected  to 
the  drill  spindle  and  revolves  at  all  times  when  the  drill  is 
running.  The  second  unit  is  the  part  that  holds  the  screw 
driver  bit.  This  has  a  long  sliding  bearing  which  fits  into  a 
similar  sized  hole  in  the  body.  Each  unit  has  a  shoulder, 
milled  so  as  to  form  a  dog  clutch.  The  clutch  is  engaged, 
forming  the  driver,  by  a  light  pressure  of  the  operator's 
hand,  and  is  disengaged  by  a  coil  spring  in  the  back  end  of 


the  body.  When  screws  or  bolts  are  drawn  up  tight,  the 
clutch  will  automatically  release.  The  screw  driver  bits  are 
held  in  a  square  hole  and  can  be  removed  by  simply  pulling 
out  a  flat  spring  which  is  concealed  and  out  of  the  way  when 
the  bit  is  held  in  the  attachment. 

The  Thor  screw  driver  attachment  is  also  made  with  a  bell 
shaped  or  self-centering  finder,  and  with  this  type  it  is  not 
even  necessary  for  the  operator  to  place  the  bit  in  the  screw 


Thor    Electric    Drill    and    Screw    Driver    Attachment 

head  slot,  as  by  placing  the  bell  finder  over  the  screw  head, 
the  bit  will  automatically  find  the  slot.  This  also  prevents 
the  screw  driver  bit  from  sliding  off  the  screw  as  it  is  likely 
to  do  when  grease  or  oil  is  used  around  it. 

The  Thor  screw  driver  attachment  is  well  adapted  for  use 
in  freight  and  passenger  car  shops,  and  in  fact  wherever  there 
are  screws,  nuts,  studs,  or  anything  having  threads  to  drive. 
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The  Thor  electric  drill  with  screw  driver  attachment  is  with  a  drill  chuck,  or  other  attachment  so  that  the  same 
in  reality  a  several  purpose  madiine,  as  the  screw  driver  electric  drill  may  be  used  for  drilling,  reaming,  woodboring, 
attachment  can  be  removed  in  a  few  seconds,  and  replaced      and  similar  operations. 


Universal  Vise  of  Interesting  Design 


FALSE  jaws,  split  vise  chucks,  clamps  and  bolts  and  in 
many  cases  jigs  and  special  settings,  used  in  chucking 
irregular  shapes,  are  made  unnecessary  by  the  new  uni- 
versal vise  illustrated.  This  device,  of  Swiss  manufacture 
and  sold  by  Bruce,  Dawson  &  Company,  London,  E.  C.  2, 
England,  will  with  a  single  movement  firmly  grip  any  work 
no  matter  how  irregular  its  shape.  Owing  to  the  fact  that 
the  work  is  gripped  all  over,  it  is  held  securely  so  that  it  can 
be  subjected  to  severe  action  in  any  machine  tool  without 
danger  of  the  work  loosening. 

The  manipulation  of  this  device  is  simple  and  it  can  be 
used  as  readily  by  an  unskilled  as  a  skilled  mechanic. 
Referring  to  the  illustration  it  will  be  noted  that  the  vise 
contains  a  number  of  jaws,  all  of  which  enter  into  operation 
automatically  at  the  same  time  simply  through  the  action  of 
turning  the  handle.  The  jaws,  subjected  to  individual  spring 
action,  are  tightened  up  until  they  touch  the  piece  all  over  or 
at  least  at  a  sufticient  number  of  points.  After  this  the  two 
large  nuts  on  the  sides  are  tightened  so  that  the  relative 
position  of  the  loose  jaws  becomes  fixed.  The  piece  is  then 
fully  tightened  by  a  turn  of  the  vise  handle.  All  similar 
parts  can  afterwards  be  gripped  by  a  half  turn  of  the  handle. 
If  work  with  machined  faces  or  faces  which  can  easily  be 
damaged  has  to  be  secured,  these  faces  are  protected  by  card- 
board or  similar  material. 

This  universal  vise  can  be  bolted  direct  to  the  bed,  table,  or 


slide  of  any  standard  machine  tool,  in  exactly  the  same  way 
as  an  ordinary  vise.     The  vise  is  supplied  in  three  different 


Swiss-Made  Vise  for  Gripping    Irregular  Work 

types,  A  with  a  rectangular  base  for  use  in  all  classes  of 
machine  tools,  B  as  shown  in  the  illustration  for  use  on  lathes 
and  C,  which  is  a  special  attachment  to  a  bench  vise. 


Regulator  for  High  Pressure  Gases 


THE  American  type  regulator,  illustrated,  is  for  the  con- 
trol and  delivery  of  acetylene,  oxygen,  hydrogen,  and 
other  high  pressure  gases  in  gas  cutting  and  welding 
operations.      The   regulator  maintains  a   constant,  predeter- 


Alexander  Milburn   High   Pressure  Gas   Regulator 

mined  pressure  regardless  of  fluctuations  in  the  initial  high 
pressure  line  and  variations  in  consumption  at  the  torch. 

The  regulator  comprises  a  front  cap,  containing  an  adjust- 
ing key,  top  spring  button  and  tension  spring.  The  body 
contains  in  front  a  flexible  metal  diaphragm,  soldered  on. 
Over  the  diaphragm  is  screwed  a  bronze  diaphragm  plate 
or  spring  button  to  hold  the  tension  spring.    Inside  the  body 


is  a  fixed  nozzle,  containing  a  loose  operating  pin.  Over  the 
nozzle  is  loosely  assembled  the  valve  sleeve  which  has  a  row 
of  gas  ports  drilled  around  its  circumference  and  carries  the 
valve  seat.     The  seat  closes  against  the  nozzle. 

The  loose  operating  pin  inside  the  nozzle  is  actuated  at 
one  end  by  depression  of  the  diaphragm  and  at  the  other 
end  by  pressure  of  the  valve  seat.  The  seat  of  the  regulator 
closes  with  instead  of  against  the  pressure  and  this  enables 
the  seating  to  be  effected  by  a  small  pressure.  The  closing  of 
the  seat  is  independent  of  the  diaphragm. 

A  perfect  balance  or  equilibrium  of  pressure  is  maintained 
at  all  times  in  the  regulator,  throttling  the  supply  when  the 
desired  pressure  is  built  up,  and  instantly  responding  with 
increased  supply  when  consuming  requirements  lower  the 
delivery  pressure. 

The  main  operating  part,  comprising  only  a  pin  and  nozzle 
and  a  seat-carrying  sleeve,  is  almost  immediately  accessible 
for  examination,  cleaning  or  renewal. 

By  improved  design  the  regulator  is  simplified  in  ever}' 
particular  and  reduced  in  size  and  weight.  The  valve  seat 
is  subject  to  much  less  wear  or  chance  of  damage,  and,  be- 
ing held  in  perfect  alinement,  it  tends  to  retain  its  accuracy 
many  months  longer  than  the  seat  of  an  old-st}-le  regulator. 

Neither  volume  of  gas  nor  accuracy  of  regulation  is  sac- 
rificed by  the  simple  construction.  On  the  contrary,  the 
regulator  acts  with  more  directness  and  regulates  within 
closer  limits.  By  the  mere  change  of  the  gages  and  the  rear 
connection  the  regulator  is  immediately  adapted  to  the  various 
gases  and  types  of  containers  for  same. 

This  regulator  was  invented  by  A.  F.  Jenkins,  and  is 
manufactured  and  sold  by  the  Alexander  ^Milburn  Company, 
Baltimore,  Md. 
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Adjustable  Reamer  with  Valuable  New  Features 


THE  ability  of   McCrosky-Sujx'r   reamers  made   by  the 
McCrosky  Tool  Corp.,  Meadville,  Pa.,  to  ream  holes 
accurately  and  economically  has  tieen  strengthened  by 
two  important  improvements  as  follows: 

( 1 )      The  McCrosky  design  for  clearance  and  support.    By 


McCrosky    Adjustable    Reamer   with    Two    Important    Improvements 


this  design  the  reamer  body  in  front  of  the  cutting  edge  of 
each  blade  has  been  relieved  to  provide  ample  space  for 
chip  clearance  and  lubrication.  This  feature  removes  any 
I)ossibility  of  chips  clogging  along  the  cutting  edge  of  the 
blade.  This  clearance  makes  it  possible  to  shorten  the 
[jrojection  of  the  blades  over  the  end  of  the  reamer  body, 
consequently  more  support  is  provided  Ijack  of  the  blade 
where  it  is  needed.  Thus,  the  design  gives  at  once  extra 
clearance  and  support. 

(2)  The  reamer  body  is  hardened  all  over.  This  feature 
increases  the  resistance  of  the  reamer  to  hard  usage  and 
jirolongs  the  life  of  the  body,  permitting  many  sets  of  new 
iilades  to  be  inserted  in  the  original  liody. 

These  improvements  are  additions  to  the  other  well-known 
features  such  as  forward  adjustment,  large  range  of  ad- 
justment, simplicity  of  construction,  and  the  patented  Mc- 
Crcskv  locking  device. 


Calorac  Portable  Electric  Rivet  Heaters 


THE  latest  types  of  electric  rivet  heaters,  manufactured 
by  the  Humil  Corporation,  New  York,  have  a  number 
of  distinctive  features,  the  most  important  of  these  be- 
ing flexibilitj-  in  operation,  permitting  the  efiicient  heating  of 
a  wide  range  of  sizes  without  the  usual  burning  of  the  smaller 
rivets  on  machines  of  the  higher  ratings,  and  at  the  same 
time  permitting  the  heating  for  non-continuous  service  of 
the  largest  rivets  on  the  smallest  machines. 

Low    jxiwer    consumption,    or    high    efficiency,    has    been 


and  15  lb.  pressure,  thus  avoiding  the  tiring  effort  of  press- 
ing against  a  heavy  spring  and  preventing  squashing  or  up- 
setting the  ends  of  the  rivets  being  heated. 

Regulation  against  heavy  power  surges  on  starting  the 
heating  action,  and  the  maintenance  of  high  power  factors 
(79  to  94),  are  obtained  by  means  of  air  gaps  in  the  trans- 
former magnetic  circuit.  The  high  efficiency  and  power 
factor  is  also  maintained  through  placing  the  transformer 
low  in  the  machine  and  remote  from  the  radiated  and  con- 


Calorac  3-Head   Portable   Rivet   Heater  on    Boiler  Work 


Side  Plates  Removed  Showing  Rugged  Construction 


secured  bv  generous  proportioning  of  copper  and  iron  in  the 
special  tj-pe  transformer,  also  by  heavy  cross  sections  in  the 
long  flexible  leads  that  are  autogeneously  welded  into  the 
pure  copper  electrodes  or  heads.  This  latter  arrangement 
marks  a  radical  departure  from  previous  practice  in  that  the 
contacts  and  leads  can  be  readily  renewed  without  disassem- 
bling the  machine.  Their  length  and  high  tlexibility  are 
such  as  to  permit  operation  at  the  foot  pedals  at  between  10 


ducted  heat  from  the  rivets.  Air  spaces,  provided  between 
the  coils,  permit  a  constant  stream  of  cold  air  to  pass  up 
through  the  transformer,  cooling  it  constantly  and  enabling 
it  to  maintain  high  efficiency  under  continuous  full  load. 

All  of  the  coils  are  positioned  around  a  separate  center 
core,  the  secondary  coils  of  heavy  cast  copper  completely 
enclosing  the  core,  except  for  a  small  gap  at  the  top  to  pro- 
vide the  open  circuit  necessary.      This  design  provides  for 
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the  complete  cutting  of  all  magnetic  lines  by  both  primary 
and  secondary  coils.  The  primary  coils  are  wound  with  bare 
strip  copper,  insulated  with  asbestos  and  mica  tape.  This 
provides  for  rapid  dissipation  of  the  heat  to  the  vertical  air 
spaces  and  at  the  same  time  eliminates  high  voltage  between 
layers  of  windings. 

Stability  and  portability  are  secured  in  the  Calorac  heat- 
ers by  keeping  the  center  of  gravity  low  in  the  frame  and 
mounting  the  machine  on  large  traction  wheels.  Provision 
has  also  been  made  for  lifting  by  crane. 

Close  regulation  of  the  power  applied  to  the  rivets  is  ob- 
tained by  a  five-speed  controller,  so  mounted  as  to  be  readily 
accessible  to  the  operator,  thus  permitting  him  to  govern  his 
production  rate  accurately.  On  the  smallest  two-contact 
Type  A-2-H  macliine,  rivets  %  in.  by  1  in.  can  be  heated  at 
the  rate  of  720  per  hour,  while  in  the  same  machine  rivets 
^  in.  by  2%  in.  are  said  to  have  been  heated  at  the  rate 
of  150  per  hour.  This  same  machine  is  also  capable  of  heat- 
ing much  larger  rivets.  The  large  Type  C  heaters,  when 
equipped  with  three  or  five  sets  of  heating  contacts,  are 
capable  of  reaching  a  high  production  of  hot  rivets  of  the 
largest  sizes.  These  machines  are  well  adapted  to  heating 
the  large  mudring  rivets  used  in  locomotive  boilers. 


Rivets  heated  by  this  process  are  hotter  at  the  cores  than 
on  the  outside,  as  the  heat  is  generated  within  the  rivets  them- 
selves, and  consequently  it  follows  that  they  hold  their  heat 
considerably  longer  than  rivets  heated  by  external  applica- 
tion methods.  The  avoidance  of  currents  of  o.xidizing  gases 
produces  rivets  free  from  scale,  and  this,  with  the  hotter  and 
more  plastic  central  zones  characteristic  of  rivets  heated  by 
this  process,  ensures  faster,  tighter,  and  cleaner  riveting  with 
less  chance  of  loose  rivets. 

Referring  to  the  illustration,  the  simple,  rugged  design  of 
this  heater  is  apparent.  Hard  usage  with  small  expense 
for  up-keep  were  prime  considerations  in  its  design.  Built 
entirely  of  steel,  iron,  copper,  asbestos  and  mica,  it  is  prac- 
tically fire-proof.  Heavy  impregnation  of  all  coils  with  the 
highest  grade  of  insulating  varnish  render  this  heater  water- 
proof as  well.  Safety^  of  the  operator  is  secured  by  the  shield- 
ing of  all  live  primary  parts,  while  the  electromotive  force  at 
the  heads  is  so  low  that  it  cannot  be  felt  by  bare  hands,  this 
voltage  never  exceeding  3  volts.  The  machine  is  designed 
to  be  fool-proof  and  fire-proof.  The  comfort  of  the  operator 
as  well  as  that  of  other  men  in  the  shop  is  assured  by  the 
absence  of  smoke  and  fumes,  w'ith  a  resultant  favorable 
effect  on  output. 


Small  Direct-Connected  Air  Compressor 


ASM.'VLL  air  compressor  which  can  be  run  at  high  speed 
and  direct  connected  to  an  electric  motor  or  internal 
combustion  engine,  has  recently  been  developed  by 
the  Chicago  Pneumatic  Tool  Company,  New  York,  as  shown 
in  the  illustration. 

The  compressor  is  of  the  vertical,  duplex,  single-acting, 
v/ater-cooled  type  and  is  fitted  with  Simplate  flat  disk  inlet 
and  discharge  valves.  The  lift  of  these  valves  is  straight 
and  uniform,  affording  a  maximum  of  valve  area,  thereby 
increasing  the  speed  at  which  the  compressor  may  operate 
and  allowing  the  use  of  direct  drive. 

The  machine  is  built ,  in  three  sizes,  having  piston  dis- 
placements of  128,  160  and  210  cu.  ft.  jser  min.  Each  Is 
suitable  for  working  pressures  of  ISO  lb.  per  sq.  in.  and  is 
designed  to  run  at  a  speed  of  600  r.p.m.  Standard  equip- 
ment includes  a  hand  starter  for  the  motor  and  an  inlet  valve 
unloader  for  the  compressor. 

If  an  intermittent  supply  of  air  is  demanded,  the  motor 
can  be  furnished  with  an  automatic  starter  which  starts  and 
stops  the  unit  within  predetermined  pressure  limits.  With 
this  type  of  starter,  the  compressor  is  equipped  with  a  cen- 
trifugal unloader  which  automatically  relieves  the  com- 
pressor of  its  load  while  the  motor  is  starting  up  or  shut- 
ting down.  This  condition  is  said  to  be  essential  to  the 
successful  operation  of  an  automatically  controlled  compres- 
sor. 

A  water  control  valve  is  also  furnished,  which  is  jperated 
by  air  pressure  governed  by  the  centrifugal  unloader.     Since 


the  lubrication  is  accomplished  by  a  combination  pump  and 
splash  system,  the  complete  unit  is  automatic  in  ever)'  detail, 
as  it  controls  the  electric  current,  air  delivered,  circulating 
water  an.i  I'lhrication. 


Direct-Connected   High  Speed   Air  Compressor 


A  New  Development  in  Drill  Making 


FOR  the  past  few  years  high  speed  drills  have  been  made 
by  two  methods,  first,  by  twisting  a  flat  bar,  or  second, 
by  milling  from  a  round  bar.  The  first  involves  a  hot 
working  process  to  form  the  flutes,  followed  in  turn  by  a 
machining  and  a  twisting  process,  or  by  a  simple  twisting 
process  without  the  machining.  In  both  cases  the  web  is 
usually  not  central  and  efforts  are  made  to  return  it  to  the 
correct  position  by  a  straightening  process,  a  flute  grinding 
process,  or  by  both. 

In  spite  of  the  additional  toughness  imparted  to  the  drill 


by  these  methods,  the  second  type  of  drill  made  from  the  full 
round  bar  by  the  milling  process,  has  continued  to  be  the 
one  made  and  sold  in  largest  quantities,  and  therefore  the 
one  most  suitable  to  the  general  requirements  of  the  metal- 
working  industry. 

The  continued  preponderance  of  the  milled  type  of  drill 
may  therefore  Ije  attributed  to  the  fact  that  the  webs  of  such 
drills  are  centrally  located  by  the  milling  machine.  The 
drills  are  uniform  and  will  therefore  drill  more  uniform 
holes. 
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The  drill  point  grinding  machine  insures  that  points  of 
drills  are  ground  correctly,  and  such  machines  should  be  in 
more  general  use  than  they  are.  This  machine  is,  however, 
only  a  machine  and  can  grind  correctly  only  such  drills  as 
are  made  accurately  and  uniformlv.     If  the  web  of  a  drill  is 


Cle-forge   Drills   Designed   to   Coinbine  Toughnf^ss  and   Accuracy 

not  central,  the  point  of  tlie  drill  cannot  be  accurately  ground 
in  a  point  grinding  machine.  Drills  with  the  web  off  center 
can  be  ground  out  at  the  point  so  as  to  bring  the  web  central 
at  that  place,  but  this  is  a  more  skilled  operation  than  point 


grinding  by  hand  and  it  is  one  which  is  seldom,  if  ever,  well 
done  in  the  average  machine  shop. 

It  therefore  follows  that  the  ideal  twist  drill  is  one  hav- 
ing the  toughness  of  tlie  hot-worked  drill  and  the  accuracy 
of  the  milled  drill.  It  enables  drills  to  be  properly  ground 
by  machine  and  assists  in  removing  the  prejudice  which 
apparently  e.\ist.s  among  mechanics  against  using  these  ma- 
chines. 

As  a  large  manufacturer  of  both  milled  and  forged  drills 
the  Cleveland  Twist  Drill  Company,  Cleveland,  Ohio,  has 
l)cen  experimenting  with  a  view  to  placing  on  the  market 
a  single  drill  which  would  embody  the  advantages  knovra 
to  be  pos.sessed  in  part  by  the  forged  drill  and  in  part  by 
the  milled  drill.  A  process,  said  to  accomplish  this  result, 
has  been  perfected  and  given  the  trade  name  Cle-forge. 
Cle-forge  drills  are  hot  worked  where  necessary  to  impart 
toughness  and  are  afterward  machined  in  the  same  manner 
as  a  milled  drill.  In  fact  they  cannot  be  distinguished  from 
the  former  milled  product  by  mechanical  inspection.  Briefly, 
Cle-forge  drills  are  intended  to  unite  in  one  tool  all  the  ad- 
vantages of  both  forged  and  milled  drills  so  that  their  cutting 
cjuality  and  strength  will  surpass  that  of  any  former  type 
of  forged  drill  and  their  accuracy  be  equal  to  that  of  the 
milled  drill. 


Portable  Bar  for  Reboring  Air  Cylinders 


THE  latest  development  in  the  line  of  portable  tools  made 
for  railroad  shop  use  by  H.  B.  Underwood  &  Company, 
Philadelphia,  Pa.,  is  the  portable  boring  bar  equip- 
ment, illustrated.  This  equipment  is  used  for  reboring  loco- 
motive air  compressor  cylinders  and  pump  cylinders  used 
in  railroad  shops  and  power  plants.  In  the  former  case 
cylinders  can  be  bored  in  the  repair  shop,  or  without  remov- 
ing the  air  compressor  from  the  locomotive,  an  important 
advantage.  Due  to  its  light  weight  and  compactness  the 
equipment  can  be  used  in  close  quarters. 

This  boring  bar  equipment  is  notable  for  rugged  con- 
struction, accuracy,  simplicity  of  design,  involving  few  parts, 
adaptability  to  limited  spaces,  and  the  ease  and  speed  of 
setting  up  and  operating.  The  bearing  plate  carries  a  bor- 
ing bar  driving  spindle  and  feed  .screw,  mounted  on  a  clamp- 
ing ring,  and  a  cutterhead.  The  pilot  guide  is  .screwed  on 
the  stuffing  bo.\  and  the  bar  placed  in  the  cylinder,  a  clamp- 
ing ring  being  securely  fastened  to  the  top  flange  of  the 
cylinder  by  studs  and  nuts.  Any  inaccuracy  in  the  position 
of  the  studs  in  the  cylinder  flange  is  readily  overcome  by 
means  of  the  four  thumb  screws  for  accurately  alining  the 
bar.  The  tool  is  adjusted  and  rigidly  held  in  the  cutter- 
head  by  tightening  the  collar  screw,  which  clamps  the  tool 
to  the  cutterhead  by  means  of  a  simple  and  substantial  tool 
clamp;  the  tool  may  be  as  readily  released  when  the  cutter- 
head is  at  the  lower  end  of  the  cylinder,  when  it  is  so  de- 
sired. 

In  boring  cylinders  to  a  certain  diameter  the  use  of  calipers 
is  entirely  dispensed  with.  By  means  of  a  gage,  furnished 
with  each  bar,  a  simple  and  practical  method  of  setting  the 
tool  to  the  required  position  is  used.  In  this  manner  a  num- 
ber of  cylinders  can  be  bored  to  accurate  dimensions  without 
loss  of  time  due  to  regrinding  tools,  etc. 

The  driving  spindle  is  provided  with  a  ]\Iorse  taper  shank 
to  fit  the  air  motor  and  drives  a  pinion  which  meshes  with  a 
gear  keyed  to  the  boring  bar,  providing  a  simple  and  efficient 
drive.  Keyed  to  the  feed  screw  is  a  feed  gear  which  meshes 
with  a  reverse  gear  joumaled  on  a  pin  centered  in  the  boring 
bar;  the  reverse  gear  turns  freely  on  this  pin  unless  pre- 
vented by  the  feed  pawl  being  engaged,  which  holds  the 
reverse  gear  stationarv  relative  to  the  bar  and  causes  the  feed 


gear  to  revolve  the  feed  screw  and  advance  the  cutterhead  into 
the  work.  To  return  the  cutterhead  to  the  top  of  cylinder  the 
air  motor  is  placed  on  the  shank  of  the  reverse  gear  which 
rapidly  returns  the  cutterhead. 

Reboring  lioth  ends  of  a  9 Jo  Westinghouse  air  pump  ac- 


Underwood    Boring   Bar  Set  Up  to   Bore   High   Pressure  Air  Cylinder 

curately  to  size  with  this  equipment  is  said  to  have  been  done 
in  the  following  actual   time: 

Setting   up   on   steam    end 7  min. 

Reboring     time     1 6  min. 

Setting     up    on     air     cylinder 8  min. 

Reboring     air     cylinder 15  min. 

Removing    machine     ^  min. 

Total     time     60  min. 

This  tool  is  regularly  made  in  sizes  suitable  for  reboring 
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cylinder  and  bushings  of  standard  air  compressors  and  may  to  Ijore  from  8' 2  in.  to  11   m.  m  diameter  by  12  m.  stroke 

be   readily   adopted  "to  other   sizes   bv  changing  the   cutter-  without  air  motor  is  approximately  140  lb.;  for  the  compound 

}.,g3jj       '                                                  .            ■-     ■-  compressors  8^  in.  to  14J/<  in.  by  12  in.  stroke,  the  device 

The  weight  of  an  equipment  of  this  character  with  capacity  weighs  about  200  lb. 


Heavy-Duty  Extension  Cable  Reel 


THE  hea\-}-duty  Reelite,  recently  developed  by  the 
Appleton  Electric  Company.  Chicago,  is  a  self-con- 
tained device  for  paying  out  and  automatically  retriev- 
ing electric  conductors  for  power  and  light.  It  is  especially 
adapted  for  machinery  requiring  a  varying  length  of  cable. 
This  will  permit  operation  of  the  machinery  at  any  distance 
within  a  radius  equal  to  the  length  of  cable  contained  in 
the  reel.  .-Vn  important  advantage  of  this  device  is  the  pro- 
tection to  the  cable  which  is  thereby  afforded  a  long  life 
free  from  ser\'ice  interruptions  for  cable  repairs. 

Among  the  machines  with  which  this  de\-ice  can  be  used 
mav  be  listed  cranes,  dredges,  ma.gnets,  electric  motor 
buckets,  etc.  It  can  also  be  used  e.xtensively  in  foundries, 
blacksmith,  machine  and  car  shops,  and  electric  welding 
shops. 

The  device  is  furnished  without  l/rackets  but  with  1-in. 
male-threaded  hubs  so  that  it  is  easily  adaptable  to  any 
requirement.  The  power  cable  is  connected  to  it  by  means 
of  hea\w  brushes  operating  on  commutators.  The  wire  is 
connected  to  the  commutators,  eliminating  wear  and  tear 
on  connectors  and  always  insuring  a  perfect  contact. 

The  hea\w-duty  Reelite  can  be  furnished  in  various  widths, 
all  of  the  same  diameter  and  with  two  or  three  wire  com- 


mutators, as  may  be  required.  In  ordering,  it  is  necessary 
to  specify  the  amperage  and  voltage  so  that  proper  com- 
mutators and  brushes  will  be  installed. 


Reelite    Protects    the    Cable.    Giving     Uninterrupted    Service 


Wide  Vision  Straight  Lens  Goggles 


To  fill  the  need  in  shops  and  manufacturing  plants  where 
a  straight  lens  is  preferred  to  ward  off  flying  rivets  or 
particles   that   will   strike   the  lens,   the   Chicago    Eye 
Shield    Company.    Chicago,    has    recently    brought    out    the 


straight   Lens   Goggles   Providing   Wide   Vision 

Xo.  224  goggles  illustrated.     These  goggles  can  be  furnished 
with  non-shattering  lenses  which  will  multiply  the  protection 


where  the  danger  is  unusually  great.  The  fit  is  readily  ad- 
justed to  any  wearer  by  the  buckle  adjustment  at  the  bridge. 
Lenses  will  not  fall  out  of  the  frame  as  they  are  double 
locked  by  a  sp)ecial  end  but  they  are  easily  interchangeable 
at  will.  The  frames  are  made  of  non-corrosive  white  metal 
darkened  on  the  inside  to  prevent  glare.  They  are  regularly 
furnished  bound  in  heavy  rubber  which  gives  the  greatest 
satisfaction. 

Some  grinders  and  industrial  workers  who  need  protec- 
tion against  dust  or  flying  chips  prefer  cup  goggles.  The 
Xo.  505  S  goggles  made  by  the  Chicago  Eye  Shield  Company 
are  of  this  type,  being  provided  with  unusually  shallow 
cups,  which  allow  a  wide  range  of  vision.  An  adjustable 
nose  bridge  assures  a  fit  best  adapted  to  each  w-earer  and 
the  safety  flange  gives  protection  in  the  event  that  the  lens 
should  be  broken,  as  it  can  not  be  pushed  back  into  the  eye. 
These  lenses  also  can  be  readily  interchanged  through  the 
screw  top.  The  heavT  rubber  binding  used  is  comfortable 
and  gives  a  maximum  or  sanitar}-  protection.  These  goggles 
can  be  furnished  with  colored  lenses  for  use  in  weldins. 


Regulator  for  Oxygen  and  Acetylene  Gas 


THE  Torchweld  Equipment  Company,  Chicago,  has  pro- 
duced a  new  style  of  regulator  for  holding  a  constant 
back  pressure  with  oxyacetylene  cutting  and  welding 
equipment.  This  regulator  is  sturdy  throughout,  and  an 
important  improvement  is  the  arrangement  for  the  regulator 
seats  or  diaphragms  to  be  easily  replaced  when  necessar\-  by 
the  operator  without  sending  the  regulator  to  the  manufac- 
turer for  attention. 


The  construction  is  such  that  the  regulator  holds  a  con- 
stant pressure  and  does  not  fluctuate  when  the  valves  are 
closed,  the  back  pressure  in  the  regulator  1)ody  itself  not  ex- 
ceeding 2'i  to  3  lb.  due  to  the  improved  construction. 
Welding  regulators  are  3  in.  in  diameter:  cutting  regulators, 
2JS  in.;  and  regulators  for  lead  burning  purposes.  2  in.  An 
important  point  in  the  construction  of  this  regulator  is  the 
provision  of  three  diaphragms  of  graduated  sizes,  enabling 
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the  regulator  to  control  gas  pressures  properly.  The 
diaphragms  are  not  soldered  to  the  regulator  body  but  are 
held  in  position  by  means  of  bonnet  screws. 

Regulator  leakage  has  heretofore  been  due   in  many  in- 
stances to  gas  leaking  through  the  nozzle  and  past  the  seat 


but  the  'rorchweld  construction  provides  for  the  yoke,  hold- 
ing the  regulator  seat,  to  slide  over  the  nozzle  itself  thereby 
keeping  the  nozzle  and  seat  in  accurate  alinement  at  all 
times  which  prevents  improper  functioning  of  a  regulator  due 
to  vibrations  or  shock. 


Crane  Truck  with  Power-Swiveling  Attachment 


UNUSUAL  interest  attaches  to  the  new  three-way  crane 
truck  made  Ijy  the  Baker  R.  &  L.  Company,  Cleveland, 
Ohio,  owing  to  the  power  swiveling  attachment.    This 
feature    a;reatlv    increases    the    utilitv    of    the    machine    and 


Proportions   and   Lifting   Capacity   of   Baker  3-Way   Crane 

enables  the  driver  to  operate  it  with  far  less  exertion  and  ac- 
complish more  work  in  a  given  time.  Another  feature  of 
importance  is  the  double  drum  hoist.     This  hoist  is  driven 


by  a  single  motor,  the  power  being  applied  to  either  drum 
by  means  of  magnetically  operated  friction  clutches.  This 
makes  the  change  from  one  drum  to  the  other  very  smooth, 
and  the  construction  is  such  that  the  drum  which  is  not  work- 
ing is  firmly  held  by  a  large-sized  brake. 

On  the  liaker  three-way  crane  truck  illustrated  two-wheel 
drive  and  four-wheel  steer  is  provided,  the  capacity  being  as 
indicated  in  the  illustration.  The  traveling  speed  without 
load  is  530  ft.  per  min.  or  6  miles  per  hour  and  with  a  rated 
load  of  3,000  lb.,  395  ft.  per  min.  or  4J/S  miles  per  hour. 
The  new  load  hoisting  speed  is  30  ft.  per  min.  and  with  a 
rated  load  of  3,000  lb.  the  hook  rises  7  ft.  per  min.  Three 
speeds  forward  and  reverse  are  obtainable  by  means  of 
the  controller  which  is  of  the  continuous  tongue  drum  type, 
totally  enclosed. 

The  slewing  unit  is  pillar  mounted  and  turns  on  ball 
bearings.  A  worm  and  spur  gear,  reduction  unit,  transmits 
power  from  the  slewing  motor,  provided  with  a  magnetic 
brake.  The  slewing  motor  is  compound  wound,  totally 
enclosed,  operating  at  24  volts  and  32  amperes  with  a  speed 
of  1,700  r.p.m.  It  has  a  high  overload  capacity.  Control 
of  the  slewing  motor  is  by  means  of  a  drum-type  reversing 
controller  mounted  on  the  dash.  Limit  switches  are  pro- 
vided, positive  in  action  and  automatically  controlling  the 
hoisting  and  reverse  motions  of  the  Ijoom,  hoisting  motion  of 
the  load  hoist  and  slewing  motion.  The  Ijoom  is  fabricated 
from  structural  steel  and  can  be  made  to  any  length  re- 
cjuired  within  reasonable  limits. 


Push  and  Pull  Traveling  Cranes 


IMPROVED  push  and  pull  traveling  cranes,  in  capacities 
of  1,000  lb.  and  2,000  lb.,  have  been  placed  on  the 
market  recently  by  the  Louden  Machinery  Company, 
Fairfield,  la.  The  bridge  consists  of  two  rolled  steel  chan- 
nels set  back  to  back,  w'ith  track  hangers  bolted  rigidly  be- 
tween them.  The  ends  of  the  channels  rest  on  the  mal- 
leable iron  end  trucks  to  which  they  are  securely  fastened 
by  bolts. 

Each  end  truck  is  a  single  certified  malleable  iron  casting, 
with  l)Oth  ends  forked  to  straddle  the  track  wheels,  thereby 
providing  bearings  on  both  sides  of  the  wheels.  The  track 
wheels  are  gray  iron  and  deeply  flanged,  the  end  truck 
projecting  down  to  within  a  half  inch  of  the  runway  track. 
It  is  practically  impossible  to  throw  the  crane  off  the  track, 
but  even  if  it  should  be  thrown  off,  it  cannot  drop  more 
than  Yz  in.  without  resting  directly  upon  the  rails.  In  no 
case  would  the  entire  crane  fall  and  endanger  the  workmen 
underneath. 

The  operation  of  these  cranes  is  easy  under  light  or  heavy 
loads,  a  slight  push  or  pull  being  sufficient  to  move  them. 
Eight  Hyatt  roller  bearings  are  used,  one  on  each  side 
of  each  wheel,  in  dust-proof  housings,  fitted  with  compres- 
sion grease  cups.  Louden  end  trucks  also  are  specially  de- 
signed for  1,000-lb.  and  2,000-lb.  loads  and  in  this  re- 
spect are  different  from  many  other  light  cranes  which 
merely  have  light  bridges,  but  use  the  same  heavy  end 
trucks  designed  for  cranes  of  larger  capacity. 


Spans  for  the  1,000-lb.  crane  are  available  up  to  20  ft.; 
for  the  2,000-lb.  crane,  span  up  to  30  ft.  (The  span  is 
figured   from   center  to  center  of  the  T   rails.)      The  head 


Louden    Push   and    Pull    Cranes   in    Foundry 

room  is  19\s  in.  on  1,000-lb.  cranes;  l\'>i  in.  on  2,000-lb. 
cranes. 

Ample  safety  factors  are  used,  being  from  4  to  8. 


The 
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cranes  can  be  connected  up  with  any  number  of  off-run- 
ning overhead  carrying  system  tracks,  from  eitlier  side  of 
the  craneway.  The  crane  is  latched  into  alinement  with 
the  connecting  track  by  a  positive  type  of  hitch.  When 
latched  into  position  the  crane  cannot  be  moved  away  until 


a  chain  is  pulled  to  unlatch  it.  Should  the  latch  be  thrown 
in  when  the  crane  is  not  close  to  alinement,  the  crane  auto- 
matically throws  the  latch  out  as  it  passes.  The  method  of 
alining  these  Louden  cranes  is  designed  to  be  positive,  pre- 
vent accidents  and  make  possible  a  cjuick  connection. 


Safety  Valve  for  Gas  Welding  Apparatus 


D 


ESIGXED  to  safeguanl  tlie  welder,  and  reduce  tire 
hazards  and  losses,  the  safety  valve  illustrated  has 
been  developed  recentl_\-  liy  tile  ]\Iattingly  .Automatic 
Valve  Company,  St.  Louis,  Mo.  This  valve  is  applicable 
to  o.xyacetylene  welding  and  cutting  outfits,  being  applied 
In'tween  the  hose  and  the  gas  tanks.  It  closes  instantly 
•  ind  aiitomaticallv  in  case  tlie  hose  line  becomes  ruptured 
or  di^connected.  thereby  jirexenting  the  escape  of  gas  and 
'lie  danger  of  fires  or  personal   injuries  to  the   welders. 

This  safetv  valve  does  not  in  any  way  interfere  with  the 
operation  of  the  torch  or  regulator  and  one  of  its  most 
imiiortant  advantages  i.-  the  feeling  of  security  given  to  tae 
welder.  The  regular  stoi  k  vah'e  i^  madi-  to  work  on  any 
outfit  using  hose  lines  from  U)  to  dO  ft,  in  length,  Ihe-e 
valves  will  not  alwa}s  give  the  best  results  on  longer  lines 
and  special  valves  can  be  provided  for  any  length  of  hose 
that   may   be   .specified. 

Referring  to  the  illustration,  the  o]ieration  of  this  vahe 
will  be  evident.  It  consists  of  a  right-angle  body.  tin. 
valve  and  soft  metal  seat  at  the  right  being  ne.xt  to  the 
regulator.  (The  upper  connection  is  to  the  hose.)  This 
valve  is  connected  through  a  pivoted  lever  to  the  stem  ex- 
tending to  the  left.  In  operation  the  stem  is  pulled  to  the 
left  until  pressure  is  built  in  the  hose  line  thereby  holding 
the  valve  open.  It  is  obvious  that  should  the  hose  become 
ruptured  or  disconnected,  the  pressure  will  suddenh'  drop  in 
the  right  angle  body  when  the  rush  of  gas  from  the  tank  will 
close  the  valve  against  its  soft  metal  s^ent. 


A  feature  of  the  Mattinglv  safetA'  valve  is  the  absence  of 
any  packing.  The  escape  of  gas  around  the  stem  when 
the  valve  is  open  is  prevented  b}'  a  soft  rubber-seated  valve 
which  seats  against  the  cone-shaped  bushing  through  which  it 


Mattingly     Valve     Designed     to     Increase     Safety     of    Gas    Welding 
Operations 

operates.  The  rubber  may  be  removed  as  often  as  neces- 
sary by  simply  unscrewing  the  bushing  which  allows  the 
.stem  to  be  lifted  out  and  a  new  rubber  replaced.  This  pre- 
vents the  escape  of  gas. 


Loose  Pulley  with  Taper  Roller  Bearings 


WITH  the  purpose  of  providing  a  loose  pulley  which 
should  be  practically  frictionless,  have  provision  for 
taking  end  thrust  and  also  afford  a  long  life,  the 
.St.  Louis  Machine  Tool  Company,  St.  Louis,  Mo.,  has  de- 
veloped the  pulley  shown  in  the  drawing.  The  objection  to  the 
old  tvpe  straight  roller  bearing  was  the  absence  of  provision 
for  wear  adjustment  and  end  thrust  and  in  the  case  of  ball 
bearings,  the  cost  has  been  higli  in  addition  to  the  structural 
disadvantage  of  the  large  outside  diameter  in  relation  to  the 
bore.  This  eliminated  them  from  use  in  arbor  pulleys 
on  many  high-s[)eed  machines  where  the  pulleys  are  neces- 
sarily small. 

The  comparativeh'  recent  advent  of  the  adjustable  taper 
roller  bearing  with  provision  for  taking  end  thrust  largely 
overcomes  these  difficulties.  The  races  can  l>e  so  thin  that 
loose  pulleys  as  sinall  as  2^2  in.  in  diameter  can  be  made 
by  mounting  the  bearings  directly  on  the  shaft.  It  is  pref- 
erable, however,  to  mount  them  on  a  sleeve  as  shown  in  the 
illustration.  Where  this  construction  can  be  used,  it  is  often 
possible  to  save  the  old  and  worn  shafts  or  arbors  which 
are  sometimes  worth  as  much  as  the  pulley  and  in  some 
cases  more. 

Pulleys  of  the  type  illustrated  are  being  supplied  b\-  the 
St.  Louis  Machine  Tool  Comparn-  for  replacement  of  all 
kinds  of  machinerw  any  size  from  2^2  in.  to  22  in.  in 
diameter  being  available.  Hanger  bo.xes  in  countershafts 
can  also  be  equip[>ed  with  these  bearings  to  advantage. 

The  desigm  and  locatifin  of  loose  pulleys  ha<  an  important 


effect  on  m.icliine  efticiency  and  belt  wear,  and  the  provision 
of  a  loose  pulley  with  tajier  roller  bearings  adjustable  for 
wear,  as  illustrated,  should  prove  decidedly  helpful  in  solv- 
ing any  loose  pulley  problem  presented  to  railroad  men. 
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Loose   Pulley   Adjustable  for   Wear   and   Able   to    Resist    End   Thrust 
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Precision  Grinder  and  Thread  Lead  Variator 


'MPORTAXT  features  of  the  192,i  model  multi-graduated 
Precision  thread  grinder  made  by  the  Precision  &  Thread 
Grinder  Manufacturing  Company,  Philadelphia,  Pa.,  in- 


Multi-Graduated    Precision    Grinder   and   Thread    Lead    Variator 
Used  on  Toolroom   Lathe 

elude  a  redesigned  spindle,   improved   index,  dust   cap  and 
oiling  devices. 

The  spindle  and  driving  pulleys  are  machined  in  one  piece 


from  solid  stock  of  special  heat-treated  alloy  steel.  This 
eliminates  lost  motion  or  slippage  due  to  loose  pulleys.  The 
rear  bearing  is  so  constructed  that  should  there  be  any  elon- 
gation of  the  spindle  due  to  increased  temperature,  it  is  sub- 
ject to  floating,  thereby  eliminating  any  extra  duty  on  the 
bearings.  The  new  sjjindle  is  heavier  and  more  sturdily  built 
and  has  many  advantages  over  the  old  construction.  Norma 
ball  be.\rings  are  used,  as  fonnerly. 

A  /-^-hp.  motor,  fully  enclosed,  ball  bearing,  statically  and 
dynamically  balanced,  is  now  furni.shed.  This  motor  elimi- 
nates all  possibility  of  chattering.  An  improved  index  for 
setting  the  helix  angle  with  larger  graduations  has  bc»en  in- 
stalled on  the  grinder.  Ball  bearings  are  furnished  in  the 
idler  pulleys.  A  dust  cap  is  now  supplied  on  the  grinder 
which  precludes  all  dust,  grit,  etc.,  from  entering  the  spindle 
housing.     Improved  oiling  devices  have  also  been  installed. 

The  illustration  shows  a  multi-graduated  Precision 
grinder  and  thread  lead  variator  in.stalled  on  a  14-in.  by  6-ft. 
toolroom  lathe.  This  lead-variating  device  is  used  for  obtain- 
ing precision  lead  from  the  ordinan-  lathe  lead  screw;  also 
to  elongate  the  lead  on  parts  which  are  sub.setiuently  to  be 
hardened  to  compensate  for  the  approximate  shrinkage  in 
lead,  eliminating  correction  grinding  in  non-precision  work 
and  reducing  the  correction  grinding  necessary  in  precision 
work,  such  as  thread  gages,  taps,  hobs,  dies,  chases,  etc. 
Metric  threads  and  any  threads  of  odd  or  unusual  lead  may 
be  cut  by  the  use  of  the  variator  without  requiring  special 
or  translating   gears. 


Three  New  Westinghouse  Products 


Dl'RIXG  the  past  year,  the  Westinghouse  Electric  & 
Manufacturing  Company.  East  Pittsburgh,  Pa.,  has 
developed  several  heaters  of  the  type  illustrated  in 
Fig.  1,  to  be  used  for  heating  offices,  shops,  watchman's 
shanties,  etc.  They  are  safe,  neat  in  appearance  and  Conve- 
nient. They  are  not  affected  by  varying  gas,  pressures  and 
can  be  installed  in  the  most  desirable  location  without  regard 
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heating  element,  the  inconvenience  and  sloppiness  of  con- 
stantlv  refilling  the  water  bath,  and  to  reduce  the  amount  of 
current  used  in  operating  the  pot. 

The  most  important  feature  of  the  new  electrically-heated 
solder  pot  (not  illustrated)  is  convenience,  combined  with 
the  elimination  of  the  fire  hazard.  Westinghouse  small  elec- 
tricallv  heated  solder  pots  are  made  in  10  and  30  lb.  sizes  and 
ma}-  be  used  to  heat  solder,  babliitt,  batter}-  compound  and 
other  materials  having  a  low  melting  point.  They  are 
ec]uipped  with  three-heat  switches,  which  permit  the  solder 
to  be  quickly  melted  on  the  high  heating  rate  and  kept  at  the 
proper  temperature  on  a  lower  rate,  without   further  atten- 


Fig.    1 — An    Easily-Regulated    Electric    Heater 

to  steam  or  gas  lines.  The  heat  is  easily  regulated  by  means 
of  a  convenient  three-heat  sw-itch.  The  cost  of  installing  this 
form  of  heating  apparatus  is  much  less  than  that  of  most 
other  forms  and  the  operating  cost  is  relatively  low. 

Westinghouse  electric  glue  pots  (Fig.  2)  are  light,  sturdy 
and  safe.  They  may  be  used  for  heating  materials  with  low 
melting  points  such  as  paraffin,  beesw-ax,  etc.,  as  well  as  glue. 
Thev  are  being  used  in  many  industries  where  the  features 
of  safety,  convenience,  dependability  and  uniformity  of  op- 
erating conditions  are  important.  They  are  of  the  dry  type 
to  eliminate  the  danger  of  boiling  dry  and  burning  out  the 


Fig.   2 — Convenient    Melting   Pot  for   Glue,   Paraffin,   etc. 

tion.  They  are  built  to  withstand  hard  usage  and  be  de- 
pendable in  operation.  The  heating  chamber  is  thoroughly 
insulated,  making  the  pot  economical  in  operation  and  com- 
fortable to  work  around. 
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Band  Saw  with  Direct  Motor  Drive 


SIMPLICITY,  fewer  parts  and  increased  efficiency 
usually  result  from  the  application  of  direct  motor  drive 
to  machine  tools  and  with  the  idea  of  benefiting  to  the 
fullest  possible  extent  from  these  advantages  the  Oliver 
Machinery  Company,  Grand  Rapids,  Mich.,  has  provided 
direct  motor  drive  for  many  of  its  woodworking  machines 
as  described  in  recent  issues  of  the  Rail'd.'ay  Mechanical  En- 
gineer. 

Referring  to  the  illustration,  the  method  of  applying 
direct  motor  drive  to  the  Oliver  Xo.  16  band  saw  will  be  evi- 
dent from,  the  two  views.  The  rotor  of  the  driving  motor 
is  ke\-ed  to  the  lower  wheel  shaft  which  runs  in  two  ball 
bearings  supported  by  the  two  end  bells.  These  end  bells 
have  finished  concentric  tongues  which  fit  accurately  inside 
the  finished  rings  of  the  band  saw  frame  as  well  as  the  stator, 
assuring  accurate  alinement  and  easy  accessibility.  This  is 
a  simple  and  efficient  construction,  the  band  saw  taking  up 
little  floor  space  and  having  few  moving  parts,  which  tends 
to  reduce  vibration  to  a  minimum.  The  motor  is  fully  en- 
closed but  by  means  of  the  air  gap  running  up  into  the 
column  there  is  sufficient  circulation  of  air  within  the  en- 
closure to  keep  the  motor  cool. 

The  lower  wheel  has  a  positive  non-changing  alinement 
with  the  frame  of  the  machine.  The  upper  wheel  has  a 
simple  12-in.  vertical  screw  adjustment  for  tensioning  the 
saw  and  an  unusual  delicate  micrometer  screw-tilting  device 
for  tracking  the  saw  on  the  wheel.  All  adjustments  are  con- 
trolled bv  hand  wheels.  The  guides  are  of  the  frictionless 
roller  type,  one  above  and  the  other  below  the  table.  The 
saw  runs  against  the  outer  edge  of  a  hardened  wheel,  which 
is  arranged  to  revolve  against  a  ball  bearing.  The  hardened 
steel  side  guides  or  lips  are  adjustable  to  prevent  turning  the 
saw  sidewise. 

An  impwrtant  feature  of  any  band  saw  is  the  method  of 


safeguarding  the  operator.  Two  safety  guards  are  pro- 
vided in  this  case,  one  at  the  rear,  U-shaped,  made  of  wood 
and  one  at  the  front  L-shaped,  made  of  steel  with  wood 
facing.  These  guards  cover  the  blade  at  all  pwints  except 
the  part  doing  the  sawing  between  the  guide  and  table.  The 
lower  wheel  is  encased  by  two  iron  doors  preventing  danger 


Oliver   No.    16    Band   Saw   with    Direct    IVIotor    Drive 

to  the  operator  and  confining  the  saw  dust  to  a  limited  area. 
The  upper  wheel  is  covered  by  a  heavy  wire  mesh  door  or 
guard,  supported  on  a  cast-iron  hinged  bracket  attached  to 
the  column  of  the  machine  and  locked  with  a  spring  clasp. 
The  band  saw  table  is  of  cast-iron  .36  in.  by  30  in.  and  40  in. 
high.  From  three  to  five  horsepower  is  required  to  drive  this 
machine,  dep>ending  on  the  work. 


New  Motor  Drive  for  Helve  Hammers 


THE  style  of  electric  motor  drive  for  upright  helve  ham- 
mers, made  by  C.  C.  Bradley  &  Son,  Inc.,  Syracuse, 
N.  Y.,  and  described  on  page  232  of  the  June,  1922, 
Railway  Mechanical  Engineer,  has  been  recently  changed  to 


Bradley    Helve    Hammer    With    New    IVIotor    Drive 

that  shown  in  the  illustration.     In  the  original  design,  the 
hammers  were  arramjed  with  the  idler  head  of  the  driving 


pulley  and  the  motor  set  on  a  block  two  or  three  inches  above 
the  floor  base.  The  constant  revolution  of  the  motor  puUey 
on  the  drive  belt  caused  the  belt  to  heat  and  bum  and  require 
frequent  replacement.  This  difficulty  has  been  overcome  by 
installing  the  idler  back  of  the  drive  and  the  motor  in  such 
a  way  as  to  allow  the  hammer  to  run  as  if  the  belt  were  con- 
nected to  a  countershaft,  this  construction  being  clearly 
shown  in  the  illustration. 

Nine  sizes  of  electric  motor  are  used  on  Bradley  upright 
helve  hammers,  from  IjA  hp.  for  the  30-lb.  hammer  to  15  hp. 
for  the  500-lb.  hammer.  On  one  of  the  intermediate  sizes, 
the  125-lb.  hammer,  for  example,  a  S-hp.  motor  is  used 
running  at  1.200  r.p.m.,  the  speed  of  the  hammer  being  350 
r.p.m.     This  hammer  is  fitted  to  handle   2-in.   stock. 


The  South  African  Railways  have  just  awarded  to  the  Natal 
By-Products,  Ltd.,  manufacturers  of  "Xatalite,''  a  gasoline  sub- 
stitute, a  si.x  months'  contract  for  motor  fuel  for  use  throughout 
their  motor  transport  service,  according  to  a  report  to  the  De- 
partment of  Commerce.  Natalite,  which  is  a  sugar  cane  distillate 
made  largely  from  waste  material,  will  be  supplied  to  the  South 
.\frican  Railways  at  one  shilling  four  pence  per  imperial  gallon 
(26.7  cents  per  L.  S.  gallon)  free  on  rail  at  Mearbank,  near  Dur- 
ban. It  is  understood  that  this  is  about  one-third  under  the  lowest 
bid  for  gasoline.  The  producers  of  Xatalite  claim  that  their  prod- 
uct is  90  per  cent  efficient  as  compared  with  gasoline,  and  it  is 
evident  that  even  discounting  this  figure,  the  substitute  must  be 
reckoned  with  in  the  future.  This  is  the  first  large  contract  that 
has  been  secured  by  any  gasoline  substitute,  and  the  outcome  of  the 
trial  will  be  awaited  w-ith  interest. 
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GENERAL  NEWS 


The  machine  shops  of  the  lisquimah  &  Xanaimo  at  Wellington, 
Vancouver  Islaiul,  were  completely  destroyed  by  fire  on  April  30. 
The  loss  is  estimated  at  $80,000. 


Pay  Increase  on  the  P.  R.  R. 

The  Pennsylvania  has  made  a  general  increase  in  the  pay  of 
employees  at  the  .-Mtoona  shops,  said  to  amount  to  three  cents  an 
hour.  The  increase  is  retroactive  to  May  1,  and  piece-workers  as 
well  as  other  employees  are  advanced,  the  estimated  total  number 
of  men  affected  at  .-Mtoona  being    10.000. 


Power  Brake   Investigation   Reopened 

The  Interstate  Commerce  Commission  has  ordered  that  its  in- 
vestigation of  power  brakes  and  appliances,  on  which  weeks  of 
hearings  were  held  and  on  which  the  arguments  were  submitted 
some  time  ago,  be  reopened  for  the  purpose  of  a  test  by  the  com- 
mission of  the  brake  of  the  Automatic  Straight  .^ir  Brake  Com- 
pany upon  the  Norfolk  &  Western. 


Credit  to  the  Southern  and  Southwestern  Railway  Club 

On  page  275  of  the  May,  1923,  issue  of  the  Railway  Mechanical 
Engin-ccr,  there  appeared  an  article  entitled  "Locomotive  Boiler 
Water  Circulation,"  by  Mr.  C.  A.  Seley,  consulting  engineer,  Loco- 
motive Firebo.x  Company.  This  article  is  an  abstract  of  a  paper 
which  Mr.  Seley  read  before  the  March  meeting  of  the  Southern 
and  Southwestern  Railway  Club  at  .Atlanta,  Ga.  Through  an 
oversight,  proper  acknowledgment  as  to  its  source  was  omitted  at 
the  time  it  was  published. 

Wage  Statistics  for  February 

The  number  of  employees  reported  by  Class  I  roads  for  the 
month  of  February,  1923,  was  1,783,555,  an  increase  of  4,039,  or 
0.2  per  cent,  as  compared  with  the  returns  for  January,  1923. 
according  to  the  Interstate  Commerce  Commission's  monthly  sum- 
mary of  wage  statistics.  The  total  compensation  was  $230,416,541. 
a  decrease  of  $19,635,245,  or  7.9  per  cent.  This  decrease  in  com- 
pensation, notwithstanding  the  increase  in  employment,  is  e.x- 
plained  by  the  fact  that  February  had  only  23  working  days  while 
January  had  26. 


Railroads  in  New  York  City  Limits 
Required  to  Electrify  by  1926 

Governor  Smith  has  signed  the  act  which  has  been  passed  by  the 
legislature  requiring  the  substitution  of  electric  for  steam  locomo- 
tives within  the  city  limits  by  1926.  The  roads  most  seriously 
affected  under  the  act  are  the  New  York  Central,  The  New  York, 
New  Haven  &  Hartford,  the  Baltimore  &  Ohio  and  the  Long 
Island.  Two  or  three  other  roads  which  operate  steam  switching 
locomotives  at  their  New  York  piers  are  also  affected  to  some  de- 
gree. 


Large  Railway  Repair  Shop  in  Southern  France 

The  locomotive  and  railway  rolling-stock  construction  and  re- 
pair shops  located  near  Marseilles  in  1919  by  the  Chantiers  et 
Ateliers  de  la  Capellette  comprise  the  most  important  industry 
established  in  the  south  of  France  since  the  war.  The  plant 
covers  about  32  acres  and  has,  in  addition  to  a  large  diversity 
of  factory  buildings  and  sheds  and  about  75^  miles  of  track. 
The  shops  are  equipped  to  repair  400  railway  carriages  at  a  time, 
and  one  building,  255  ft.  by  575  ft.,  is  able  to  handle  36  locomo- 
tives simultaneously.  A  large  number  of  electric  traveling  cranes, 
some  having  a  capacity  of  60  tons,  are  in  use;  the  entire  equip- 
ment is  said  to  be  complete  and  modern  in  every  way.  Much  of 
the  repair  work  of  the  Paris,  Lyons  &  Mediterranean  Railway  and 
of  the  Midi  Railway,  as  well  as  that  of  the  smaller  local  lines, 
is  handled  by  this  plant. 


A.  F.  of  L.  Shop  Craft  Workers  Seek  Increases 

Railroad  shopmen  belonging  to  or  affiliated  with  the  .\mcrican 
Federation  of  Labor  have  sent  notices  to  a  number  of  prominent 
roads  proposing  a  general  increase  of  pay  because  of  the  increased 
cost  of  living;  the  application  being  based  also  on  an  assertion 
that  men  in  similar  classes  of  work  outside  the  railroad  service 
are  now  receiving  rates  which  justify  the  request  for  an  increase. 
The  first  road  concerning  which  this  notice  was  made  public  was 
the  Pittsburgh  &  Lake  Erie,  but  it  appears  that  the  leaders  intend 
to  make  the  same  request  on  all  roads  which  settled  last  summer's, 
strike  with  the  brotherhoods.  ^, 


Austrian  Locomotive  Industry  Thrives 

Recent  orders  for  locomotives  from  Yugoslavia,  Rumania,  and 
Hungary,  in  addition  to  those  of  the  .\ustrian  State  Railways,  are 
sufficient  to  keep  the  .Austrian  locomotive  factories  busy  for  some 
time,  according  to  the  Neues  Wiener  Journal,  as  reported  by 
Consul  Weingartner  at  Vienna. 

The  Austrian  government  has  ordered  17  electric  locomotives 
for  the  Arlbcrg  and  Salzkammergut  railways.  The  Italian  State 
Railways  have  placed  an  order  in  .Austria  for  200  locomotives  to 
be  delivered  within  3  years.  The  Neue  Freie  Presse  reports  this 
to  be  the  first  order  of  Italian  State  Railways  placed  outside  of 
Italy. 


Locomotive  Conditions  in  April  Best  Since  July,  1922 

Interstate  Commerce  Commission's  monthly  report  to  the 
President  is  the  best  since  July,  1922.  In  April  5,266  locomotives 
were  inspected  by  the  Bureau  of  Locotnotivc  Inspection,  of  which 
3,049,  or  58  per  cent,  were  found  defective  and  511  were  ordered 
out  of  service.  The  percentage  of  those  inspected  found  defective 
is  the  lowest  that  has  been  reported  for  any  month  since  the  shop- 
men's strike  began  last  July.  For  the  months  of  -August,  Septem- 
ber and  October,  1922,  the  percentage  was  71.  During  the  same 
month  (.April)  96,940  freight  cars  were  inspected  by  the  Bureau 
of  Safety,  of  which  7.3  per  cent  were  found  defective  and  1,983 
passenger  cars,  of  which  1  per  cent  were  found  defective.  In 
April,  1922,  4}^  per  cent  of  the  freight  cars  inspected  were  found 
defective  and  0.9  per  cent  of  the  passenger  cars. 


Arbitration    Courts   to    Deal   with    Labor    Matters    in 

Argentina 

The  Argentine  government  has  issued  several  decrees  providing 
for  the  constitution  of  arbitration  courts  which  are  to  deal  with 
all  questions  arising  between  railways  and  their  employees,  and 
specifically,  with  the  claims  of  the  shop  employees  to  an  annual 
vacation  of  eight  days  on  full  pay.  The  railway  companies  have 
presented  on  their  part  a  joint  memorial  to  the  Minister  of  Public 
Works  objecting  to  the  proposed  arbitration  procedure — alike  in 
the  case  at  issue  and  as  a  general  principle— on  the  ground  that 
it  is  unconstitutional.  The  companies  in  the  concluding  portion 
of  their  memorial  quote  recent  utterances  by  the  present  Minister 
of  the  Interior,  formerly  Solicitor  General.  Tlie  Minister.  Doctor 
Matienzo,  replying  a  few  weeks  ago  to  a  question  in  the  Chamber 
of  Deputies  said  that  the  decrees  governing  the  matter  were  not 
at  all  in  accord  with  the  law. 


Proposed  Locomotives  for  Australia 

The  new  chief  commissioner  of  railways  in  South  AustraHa  (W. 
A.  Webb),  after  giving  attention  to  tlic  haulage  capacity  of  the 
State's  locomotives,  has  written  to  the  leading  English.  Scottish, 
Australian  and  American  builders,  asking  them  for  suggestions 
for  new  types  of  locomotives,  more  particularly  of  the  following 
classes :  Mountain  tj^pe  passenger  locomotive  with  tractive  force 
of  41,000  lb.  to  43.000  lb.;  Pacific  type  passenger  locomotive  with 
tractive  force  of  32.000  lb.  to  35,000  lb. ;  Mikado  type  freight  engine, 
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50.000  lb.  to  55,000  lb.  tractive  force ;  Decapod  type  freight  engine, 
60.000  lb.  to  65.000  lb.  tractive  force,  and  Santa  Fe  type  engine, 
about  60,000  lb.  tractive  force.  The  most  powerful  locomotive  run- 
ning in  South  Australia  at  present  has  a  tractive  force  of  20,000 
lb.  The  commissioner  says  that  tenders  for  the  proposed  new 
types  are  not  being  called  at  present,  but  on  receipt  of  suggestions 
from  locomotive  builders  requests  will  be  placed  for  definite  designs. 


Students  in  Central  of  Georgia  Shops 

Students  of  the  Georgia  School  of  Technology,  Atlanta,  Ga., 
will  be  able  henceforth  to  earn  their  way  through  school.  By  an 
arrangement  between  the  school  and  the  Central  of  Georgia  Rail- 
way the  student  will  be  enrolled  in  what  is  known  as  the  "Co- 
operative Plan  of  Engineering,"  and  will  alternate  between  four 
weeks  of  classroom  work  and  four  weeks  in  the  Central  of  Geor- 
gia shops.  The  "co-operative  plan"  leads  to  graduation  in  five 
years,  instead  of  the  usual  four  years.  The  railway  pays  the 
students  30  cents  an  hour  upon  entrance,  and  this  is  increased 
at  each  six-month  period  throughout  the  five  years.  The  student 
apprentices  are  regular  employees  of  the  railway  and  are  entitled 
to  transportation,  group  life  insurance,  pension  benefits  and  other 
features  that  make  employment  with  the  Central  attractive.  Young 
men  who  reside  in  the  cities  where  the  Central  has  shops  may 
spend  half  of  their  time  at  their  homes,  during  their  college  course, 
and  their  earnings  will  be  sufficient  to  pay  their  expenses  at  school 
during  the  time  they  are  on  the  campus. 


Shop  Wage   Negotiations  in  Britain 

The  British  railway  companies  have  modified  their  shop  wage 
reduction  proposals  to  the  unions  to  provide  for  a  2s.  ($.50)  per 
week  reduction  immediately  and  an  additional  reduction  of  Is. 
($.25)  a  week  during  the  following  month.  The  proposal  so  far 
has  been  presented  only  to  the  shop  craft  unions  and  not  to  the 
National  Union  of  Railwaymen. 

The  shop  craft  unions  are  the  regular  metal  trades  unions,  and 
include  both  railway  shopmen  and  mechanics  from  outside  indus- 
tries in  their  membership.  The  National  Union  of  Railwaymen 
is  an  industrial  union  which  "caters"  to  all  classes  of  railway 
employees.  The  shopmen  are  about  equally  divided  in  their 
affiliation  with  the  craft  unions  and  the  N.  U.  R. 

The  purpose  of  the  proposed  wage  reduction  is  to  reduce  the 
operating  expenses  of  the  railways  so  that  further  decreases  in 
freight  and  passenger  rates  may  be  possible.  The  wages  of  metal 
trades  workers  in  other  industries  are  6s.  6d.  ($1.60)  lower  than 
those  of  men  doing  similar  work  for  the  railways. 


Chaining  Standing  Cars  Is  Not  a  "Coupling"  Within 
the  Law 

A  car  with  a  defective  coupler  was  waiting  with  others  on  a 
dead  track  for  transfer  to  the  repair  shop,  attached  to  the  next 
car  by  a  chain.  A  foreman  of  car  inspectors,  passing,  went  be- 
tween the  cars  to  shorten  the  chain,  without  setting  out  a  flag, 
as  the  rules  required.  The  movement  of  another  car  on  the  track 
caused  a  collision,  resulting  in  his  death.  The  Circuit  Court  of 
Appeals,  Sixth  Circuit,  holds  that  the  proximate  cause  of  death 
was  the'  failure  to  set  out  the  flag,  and  not  the  defective  coupler, 
and  the  company  was  not  liable  under  section  4  of  the  Safety 
Appliance  Act. 

To  chain  together  two  cars  which  have  stood  for  hours  and 
may  stand  for  hours  more  untouched  upon  a  track  unused  save 
as  a  receiving  station  for  the  car  hospital  is  of  course,  in  a  cer- 
tain broad  sense,  to  "couple"  them;  but  the  word  usually  de- 
scribes the  operation  which  accompanies  the  approach  of  one  car 
to  the  other.  A  crushing  impact  is  the  expected  incident  of  the 
normal  coupling,  and  safeguards  are  constantly  necessary;  not 
so,  necessarily  of  a  "coupling"  which  calls  for  no  impact. — Mc- 
Calraont  v.  Pennsyhania,  283  Fed.  736. 


manent  disability.  The  premium  to  be  paid  by  the  employee  is 
60  cents  per  month  per  thousand  of  insurance.  The  remainder  of 
the  premium  is  paid  by  the  railway  company. 

This  is  in  addition  to  the  pension  system,  the  benefits  of  which 
the  company  extends  without  cost  to  the  employee.  President 
William  A.  Winburn,  in  a  circular  announcing  the  scheme  to  em- 
ployees says ; 

"These  matters  are  apart  from  the  underlying  desire  of  the 
company  to  provide  continuous  employment  at  fair  compensation. 
Thought  is  given  at  all  times  toward  making  conditions  surround- 
ing work  for  this  company  safe  and  comfortable.  These  are  some 
of  the  things  that  make  work  for  the  Central  of  Georgia  attractive. 
The  task  of  providing  dependable  transportation  for  the  public  is 
one  of  dignity  and  importance.  It  offers  interest,  opportunity,  and 
compensation  to  those  engaged  in  it.  I  feel  sure  that  all  of  you 
in  the  service  take  pride  in  your  work.  You  need  have  no  hesita- 
tion in  letting  the  public  know  of  your  reasons  for  this  pride  in 
your  calling  and  in  your  company." 


Earliest  Locomotive  in  America  Traced 

Wholly  lost  sight  of  for  nearly  a  hundred  years  and  with  its 
fate  still  unrecorded  in  detail,  the  first  steam  locomotive  ever 
seen  on  the  American  continent  has  within  a  few  weeks  past  been 
traced  by  one  of  its  members,  the  right-hand  cylinder,  which  has 
just  been  authoritatively  identified  in  the  National  Museum  at 
Washington.  This  locomotive,  the  "America,"  was  built  in  1828 
on  an  order  from  the  Delaware  and  Hudson  Canal  Company  by 
George  Stephenson  of  England,  who  soon  after  designed  and  built 
the  famous  Rocket,  and  was  in  nearly  all  respects,  except  that  it 
did  not  have  the  multitubular  boiler,  the  pattern  for  the  more 
famous  engine. 

The  "America"  was  brought  to  New  York  by  the  Delaware  and 
Hudson  Company  in  January,  1829,  and  after  being  demonstrated 
under  steam  was  sent  up  the  company's  new  canal  towards  Hones- 
dale,  where  it  was  to  be  tried  out  on  the  first  railroad  in  the 
country,  connecting  Honesdale  and  Carbondale.  From  the  time 
the  "America"  passed  the  eastern  terminus  of  the  canal  all  docu- 
mentary record  of  it  ceases.  But  a  few  weeks  ago  an  official  of 
tlie  Delaware  and  Hudson  Company,  while  arranging  with  the 
National  Museum  at  Washington  for  the  loan  of  a  model  of  the 
"Stourbridge  Lion,"  another  Delaware  and  Hudson  locomotive, 
which  was  the  first  to  be  tested  on  a  railroad  track  in  America, 
found  among  the  unmounted  locomotive  parts  whicli  had  been 
supposed  to  belong  to  the  "Lion,"  a  cylinder  whose  design  and 
measurements  showed  it  beyond  question  to  be  one  of  the  cylinders 
of  the  missing  locomotive  "America."  Curator  C.  W.  Mitman,  of 
the  division  of  Mechanical  Technology  of  the  Museum,  declared, 
after  a  careful  comparison  of  this  cylinder  with  historical  data, 
that  the  identification  could  not  be  questioned.  It  is  hoped  that 
with  this  clue  established,  other  parts  of  the  "America"  may  be 
recovered,  as  the  "Stourbridge  Lion"  itself  has  been  gradually 
re-assembled  in  nearly  all  parts,  from  various  sources  along  the 
lines  of  the  Delaware  and  Hudson  Company. 


MEETINGS   AND   CONVENTIONS 

Program  for  American  Society  for  Testing  Materials 

The  American  Society  for  Testing  Materials  will  hold  its  26th 
annual  meeting  at  the  Chalfonte-Haddon  Hall,  Atlantic  City, 
N.  J.,  on  Tune  25-29.  Because  of  the  increased  volume  of  reports 
and  papers  to  come  before  this  meeting,  13  sessions  have  been 
arranged  beginning  on  Monday  evening  and  closing  on  Friday 
evening. 


Group  Life  Insurance  on  the  Central  of  Georgia 

The  Central  of  Georgia  Railway  has  adopted  an  arrangement 
tmder  which  its  skilled  employees  may  avail  themselves  of  group 
life  insurance  at  low  rates.  The  amount  is  to  be  based  upon  the 
employees'  annual  pay  from  a  minimum  of  $1,000  to  a  maximum 
of  $3,000.     Provision  is  made  for  compensation  in  cases  of  per- 


General    Foremen's    Convention 

A  program  of  topics  for  discussion  at  the  1923  convention  of 
the  International  Railway  General  Foremen's  Association,  which 
will  be  held  at  the  Hotel  Sherman,  Chicago,  September  4-7,  has 
been  arranged  as  follows :  Topic  No.  1 — Shop  Efficiency,  Locomo- 
tive and  Car  Departments — (a)  Apprentices,  Training  and  De- 
veloping; (b)  Relation  of  Foremen  and  Employees;  (c)  Methods 
of  Increasing  Efficiency  of  Supervisors  and  Employees;  (d) 
Discipline;  (e)  Increased  Output  per  Man  Hour.  Topic  No.  2 — 
Costs — General  Repair  Methods  and  Maintenance  of  Valves,  Valve 
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Gears  and  Power  Reverse  Gears;  (b)  Engine,  Tender  and  Car 
Trucks;  (c)  Air  Brake  Appliances  on  Passenger  and  Freight 
Equipment;  Topic  No.  3 — General  Repair  Methods  and  Mainte- 
nance of  Stokers.  Coal  Pushers  and  Air  iMredoors ;  Topic  No.  4 — 
Shop  Kinks,  Locomotive  and  Car  Departments;  Subsidiary  Topic 
No.  1— Welding-  Flanges  on  Driving  Tires,  Engine  Truck  and 
Tender  Wheel  Tires. 


SUPPLY  TRADE  NOTES 


Annual  Meeting  of  C.  I.  C.  I.  &  C.  F.  A. 

The  Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Asso- 
ciation has  selected  October  3,  4  and  S  as  the  dates  for  the  amiual 
meeting  which  will  be  held  at  the  Hotel  Sherman,  Chicago.  It 
is  planned  to  have  the  papers  by  A.  J.  Mitchener  and  \V.  J.  Owen, 
which  were  awarded  the  prizes  in  the  Railway  Mcclumical  Engi- 
neer's competition  on  car  inspection  read  at  this  meeting.  Further 
details  of  the  program  will  be  announced  later. 


New  Officers  of  Canadian  Railway  Club 

At  the  annual  meeting  of  the  Canadian  Railway  Club  at  Mont- 
real on  May  8  the  following  officers  were  elected :  H.  R.  Naylor, 
assistant  works  manager,  Angus  shops,  C.  P.  R.,  president ;  C.  E. 
Brooks,  chief  of  motive  power,  C.  N.  R.,  first  vice-president;  J. 
A.  Shaw,  general  electric  engineer,  C.  P.  R.,  second  vice-president ; 
W.  A.  Booth,  chief  draughtsman,  mechanical  department,  C.  N.  R., 
secretary;  and  P.  C.  Reynolds,  chief  clerk  to  chief  of  motive 
power,  C.  P.  R.,  treasurer. 


The    following    list   gives   names   of   secretaries,    dates    of   next   or  .regtilar 
meetings  and  places  of  meeting  of  mechanical  associatio-ns  and  railroad  clubs: 

Air-Brake   Association. — F.    M.    Nellis,    Room    3014,    165    Broadway,    Xew 
York    City. 

AMER1C.^N      R.\ILROAD     MASTER     TiNNERs'.     COPPERSMITHS'     AND     PiPEFITTLRS' 

Association. — C.   Borcherdt,  20-  North  Hamilton  Av«.,  Chicago. 
American    Railway    Association,    Division    V — Mechanical. — V.    R.    Haw- 
thorne, 431   South  Dearborn  St.,   Chicago.    Annual  meeting,  Orchestra 

Hall,  220  South   Michigan  Ave.,  Chicago,  beginning  June  20,   1923. 
Division    \' — Equipment    Painting    Division. — V.    R.    Hawthorne, 

trhicago. 

Division  VI — Purcases  and  Stores. — W.  J.  Farrell,  30  Vcsey  St., 

Xew    York. 
American    Railway  -Tool    Fore.men's    Association. — R.    D.    Fletcher,    1145 

E.    Marquette    Road,    Chicago. 
A-viERfcAN    Society    of    Mechanical   Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth   St.,    New    York.     Railroad   Division,    A.    F.    Stuebing,    30 

Church    St.,    New    York. 
American   Society  for  Testing  Materials. — C.  L.  \yarwick.  University  of 

Pennsylvania,    Philadelphia,    Pa       .Annual    meeting,    Chalfonte-Haddon 

Hall  Hotels,  Atlantic  City.  N.  J.,  beginning  June  25,   1923. 
American    Society   for    Steel  Treating. — W.    H.    Eisenman,   4600    Prospect 

Ave.,    Cleveland,    Ohio.     Eastern    sectional    meeting   June    14    and    15. 

Bethlehem,  Pa. 
Association    of    Railway    Electrical   Engineers. — Joseph    A.   Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station.  Chicago.  HI. 
Canadian  Raiiway  Clue. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 

Regular   meetings   secon<l   Tuesday   in    each   month,   except   June,   July 

and  August  at  Windsor  Hotel,   Montreal. 
Car  Foremen's  .Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 

Chicago,    HI.     Meeting    second    Monday    in    month,    except   June,    July 

and   August.    Great   Northern   Hotel.   Chicago,  -  III. 
Car  Foremen's  Association  of  St.  Louis. — Thomas  B.   Koeneke,  604  Fed- 
eral  Reserve  Bank  Building.   St.   Louis.   Mo. 
Central  Railway  Club. — H.  D.  Vought,  26  Cortlandb  St.,  New  Y'ork,  N.  Y. 

Meeting  monthly,   Hotel   Iroquois,   Buffalo,   N.   Y. 
Chief   Intercfiange    Car    Inspectors'   and   Cau    Foremen's   Association. — 

W.  P.  Elliott,  T.   R.  R.  A.  of  .St.   Louis.  East  St.  Louis,  HI.    Annual 

meeting,  Hotel   Sherman,  Chicago.  October  3,  4  and  5. 
Cincinnati   Railway   Club. — W.   C.   Cooder,   Union  Central   Building,   Cin- 
cinnati.  Ohio.     Meetings  second  Tuesday,   February,   May,   September 

and   November. 
Intern.\tional  Railroad  Master  Blacksmiths'  Association. — W.  J.  Maver, 

Michigan   Central,   2347   Dark  Ave.,   Detroit,   Mich. 
International    Railway    Fuel    .'\ssoci.\tion. — J.    G.    Crawford,    702    East 

Fifty-first    St..    Chicago,    HI. 
International   Railway   General   Foremen's    .-\ssociation. — William   Hall, 

1061    W.    Wabash    Ave.,    Winona,    Minn.     Annual    convention.    Hotel 

Sherman,   Oiicago,   September  4-7,   1923. 
Master   Boilerm.\kers'   As.sociation. — Harry   D.   Vought,   26   Cortlandt   St., 

New    ^'c^k,    N.    \^ 
New  England  Railroad  Club. — W.  E.  Cade,  Jr..  6S3  .Atlantic  Ave.,  Boston, 

Mass.     Meetings    second   Tuesday    in   each    month,    except   June,   July, 

August   and   September,   Copley-Plaza  Hotel. 
New   York   Railway   Club. — H.   D.   Vought,   26   6CortIandt   St.,   New  York. 

Me'eting   third    Friday   of   each    month   except   June,   July  and   August 

at  29  West  Thirty-ninth  street.  New  York. 
Niagara   Frontier   Car   Men's   Association. — George  A.   J.   Hochgreb,    623 

Brisbane  Building,   Buffalo,  N.  Y. 
Pacific  Railway   Club. — W.    S.    Woilner,  64  Pine  St.,   San   Francisco,   Cal. 

Meetings    second    Thursday    in    each    month    in    San    Francisco    and 

Oakland.  Cat.  alternately. 
Railway   Club  of  Pittsburgh. — J.   D.   Conway,   515   Grandview  Ave.,   Pitts- 
burgh,   Pa.     Meetings    fourth   Thursday   in    each   month,   except   June, 

July    and    .August. 
St.  Louis'  Railway  Club. — B.  W.  Frauenthal.  Ll^nion  Station.  St.  Louis,  Mo. 

Meetings  second  Friday  each  month,  except  .Tune,  July  and  August. 
Travelin;;   Engineers'   Association. — W.   O.   Thompson,    1177   East  Ninety- 
eighth    St.,    Cleveland,    Ohio. 
Western    Railway    Club. — Bruce    V.    Crandall,    605    North    Michigan    Ave., 

Chicago.     Meetings    third    Monday    in   each   month,   except   June,   July 

and    August. 


The  Whitman  oK:  T.arnes  Manufacturing  Company  has 
moved  its  New  York  office  to  99  Chambers  street. 

The  Link  Belt  Company,  Chicago,  will  construct  a  one-story 
machine  shop  125  by  135  ft.  to  cost  approximately  $85,000. 

The  Locomotive  Lubricator  Company  has  moved  its  offices 
from  6  North  Michigan  avenue,  Chicago,  to  2443  Sheffield  avenue. 

Elisha  H.  Talbot,  retired  publisher  and  founder  of  the  Rail- 
way Age,  died  at  his  home  in  New  York  on  May  22  at  the  age 
of  83. 

The  Jones  &  Laughlin  Steel  Corporation  has  purchased  319 
acres  of  land  near  Hammond,  Ind.,  on  which  a  plant  will  be  con- 
structed. 

The  Natlian  Manufacturing  Company,  New  York,  has  re- 
moved its  Chicago  office  from  707  Great  Northern  building  to  14 
East  Jackson  boulevard. 

The  .-Kmerican  Car  &  Foundry  Company  will  construct  a  one- 
story  assembly  building  at  2416  South  Paulina  street,  Chicago,  at 
an  approximate  cost  of  $100,000. 

H.  E.  Reynolds  has  been  appointed  district  manager  of  the 
Pittsburgh,  Pa.,  office  at  1222  Fulton  building  of  tlie  Whiting 
Corporation,   to  succeed  S.   C.  Wilson. 

E.  A.  Thornwell,  Candler  building,  Atlanta,  Ga.,  has  been  ap- 
pointed sales  representative  of  the  Edgewater  Steel  Company, 
Pittsburgh,  Pa.,  vice  John  Hyland,  deceased. 

W.  B.  Fraser,  one  of  the  partners  in  the  Coale-Fraser  Lumber 
Company,  Lytton  building,  Chicago,  has  assumed  charge  of  the 
company's  West  Coast  office,  Tacoma,  Washington. 

The  National  Lumber  Manufacturers'  Association  of  Chi- 
cago has  removed  its  office  from  the  Harris  Trust  building  to  2017 
Conway  building.  111  W.  Washington  street,  Chicago. 

The  Morton  Manufacturing  Company,  Chicago,  manufac- 
turers of  railway  appliances,  is  building  an  addition  to  its  Chicago 
factory  which  will  give  18.000  sq.  ft.  of  additional  floor  space. 

Dr.  Schuyler  Skaats  Wheeler,  president  of  the  Crocl<er-WheeIer 
Company,  of  New  York  and  Ampere,  N.  J.,  died  suddenly  on 
-April  21,  at  his  home  in  New  York  City. 

Charles  B.  Yardley,  who  formerly  represented  Jenkins  Brothers, 
New  York,  with  all  railroads  in  its  New  York  distributing  dis- 
trict, will  again  become  railroad  representative  for  the  same 
district. 

The  Daniel  Woodhead  Company,  Qiicago,  representatives  for 
fans,  lighting  units  for  electrical  departments  and  Keller  pneumatic 
tools  and  reflectors,  has  moved  its  offices  to  15  North  Jefferson 
street. 

The  Gibb  Instrument  Company,  Bay  City,  Mich.,  manufac- 
turers of  electric  welding  equipment,  have  been  appointed  dis- 
tributors of  the  General  Electric  Company's  arc  welding  elec- 
trodes in  the  middle  west. 

H.  B.  Doerr,  chief  mechanical  engineer  of  the  Scullin  Steel  Com- 
pany, with  headquarters  at  St.  Louis,  Mo.,  has  been  promoted  to 
general  superintendent,  succeeding  L.  C.  Perry,  resigned  to  en- 
gage in  private  business. 

W.  C.  Thatcher,  assistant  superintendent  of  construction  of  the 
National  Boiler  Washing  Company,  with  headquarters  at  Chi- 
cago, has  been  promoted  to  general  superintendent  of  construction, 
succeeding  J.  M.  Weir,  resigned. 

S.  W.  Hall,  chief  material  inspector  of  the  New  York  Central, 
with  headquarters  at  Cleveland,  Ohio,  has  resigned  to  become  a 
representative  of  the  railroad  department  of  the  Wolf  Brush 
Company,   with    headquarters    at    Chicago. 

Poultney  Gorter,  heretofore  in  the  contracting  department  and 
various  other  departments  at  the  shops  of  the  Pullman  Company, 
has  been  appointed  assistant  to  the  eastern  sales  manager  of  the 
Pullman  Company,  25  Broadway,  New  York  City. 
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The  Detroit  Steel  Products  Company,  Detroit,  Mich.,  will  es- 
tablish a  branch  factory  at  Emeryville,  Cal.,  which  will  have  83,000 
sq.  ft.  of  space.  A.  Lum  has  been  appointed  manager  of  the  plant 
and  will  have  charge  of  sales  on  the  Pacific  Coast. 

J.  H.  Cross.,  formerly  western  manager  of  the  service  depart- 
ment of  the  Railway  Age  and  allied  publications  and  later  adver- 
tising representative  for  these  publications,  died  on  May  22.  In 
1918  Mr.  Cross  left  these  publications  to  form  an  advertising 
agency. 

R.  W.  Wentworth  has  been  appointed  district  manager  of  sales 
of  the  Interstate  Iron  &  Steel  Company,  with  headquarters  in  the 
Merchants  National  Bank  building,  St.  Paul,  Minn.  The  com- 
pany was  formerly  represented  in  the  Northwest  by  the  Paul  J. 
Kaulman  Steel  Company. 

Paul  Llewellyn,  vice-president  and  general  sales  manager  of  the 
bar  division  of  the  Interstate  Iron  &  Steel  Company,  with  head- 
quarters at  Chicago,  has  been  promoted  to  vice-president  in  charge 
of  all  sales,  with  the  same  headquarters,  and  will  be  succeeded 
by  H.  F.   Schroeder,  representative  at  New  York. 

The  Texas  Company,  Houston,  Tex.,  has  organized  a  western 
sales  department,  with  headquarters  at  Denver,  Colo.,  and  estab- 
lished stations  and  other  marketing  equipment  throughout  the  new 
territory.  Fred  W.  Freeman  has  been  appointed  general  western 
manager  and  H.  W.  Dodge  has  been  appointed  western  sales  man- 
ager. 

The  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.,  has  removed  its  Pittsburgh,  Pa.,  office  of  the  Central  dis- 
trict from  the  Farmers  Bank  building  to  rooms  950  to  953  Century 
building,  on  Seventh  street  between  Penn  avenue  and  Duquesne 
way.  A.  G.  Pierce  is  manager  of  the  Central  district,  with  head- 
quarters in  Pittsburgh. 

Harry  S.  C.  Folk  and  Donald  Weaver  have  joined  the  railway 
department  of  the  Electric  Storage  Battery  Company  as  assistants 
to  Howard  S.  Mills  of  the  New  York  City  office.  Mr.  Folk  was 
previously  in  charge  of  the  industrial  truck  and  locomotive  de- 
partment and  Mr.  Weaver  was  formerly  connected  with  the  gen- 
eral office  stafT  in  Philadelphia,  Pa. 

W.  D.  Creider  has  been  appointed  sales  manager  of  the  Oilgear 
Company,  Milwaukee.  Mr.  Creider  was  formerly  in  charge  of  the 
Milwaukee,  Wis.,  office  of  the  Federal  Machinery  Sales  Com- 
pany of  Chicago.  A.  L.  Ellis,  for  the  past  year  acting  sales 
manager  of  the  Oilgear  Company,  has  been  appointed  eastern  rep- 
resentative of  the  company  with  headquarters  in  New  York  City. 

Stanley  H.  Smith,  -wnho  was  formerly  sales  agent  for  the  Pennsyl- 
vania Steel  Company  in  Chicago  and  Cleveland  and  sales  agent  of 
the  Bethlehem  Steel  Company  in  Cleveland  has  recently  opened  a 
shovel  warehouse  for  The  Wyoming  Shovel  Works  at  422  Frank- 
fort avenue,  Cleveland,  Ohio,  where  he  also  represents  Harris- 
burg  Pipe  &  Pipe  Bending  Company.  The  National  Lock  Washer 
Company  and  The  Stevens  Metal  Products  Company. 

The  Jones  &  Laughlin  Steel  Corporation  has  work  under  way 
on  an  extension  of  the  south  power  station  at  its  Aliquippa  works 
near  Woodlawn,  Pa.  The  construction  has  been  started  by 
Dwight  P.  Robinson  &  Co.,  Inc.,  New  York.  The  improvement 
includes  preparation  of  site,  foundations  and  condenser  well,  and 
the  erection  of  an  extension  to  the  building  to  house  a  10.000  k.  w. 
steam  generator  unit  with  condenser  and  all  other  appurtenances. 

The  Independent  Equipment  Corporation,  McCormick  building, 
Chicago,  has  been  incorporated  to  lease  and  repair  railway  cars. 
M.  P.  Kraflftmiller,  formerly  vice-president  and  treasurer  of  the 
General  American  Tank  Car  Corporation,  is  president;  G.  A. 
Schoemaker,  formerly  general  manager  of  the  Allegheny  Steel 
Company,  is  vice-president;  A.  E.  Higgins.  formerly  of  the  Na- 
tional City  Bank,  Chicago,  is  treasurer,  and  J.  E.  Bittus  is  secre- 
tary. The  corporation  will  have  a  plant  at  Chicago  and  is  now 
operating  one  at  Warren,  Pa. 

Scott  R.  Hayes,  vice-president  of  the  New  York  Air  Brake 
Company,  New  York  City,  died  on  ^lay  6  in  the  .Ossining 
'  (N.  Y.)  hospital  while  physicians  were  preparing  to  operate 
on  him.  Mr.  Hayes  was  born  on  February  8,  1871,  at  Columbus, 
Ohio.  In  1890  he  left  Cornell  University  to  go  with  the  Thomp- 
son-Houston Company  with  headquarters  at  Cincinnati.  Ohio.  In 
1892,  when  the  General  Electric  Company  was  formed.  Mr.  Hayes 
was  placed  in  charge  of  its  Geveland  office  and  remained  in  that 
position  until  the  latter  part  of  1894.     During  1895  and  1896,  he 
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was  in  the  electrical  supply  business  at  Cleveland,  Ohio,  under 
the  firm  name  of  Hayes  &  Arthur.  In  1897,  he  was  appointed 
agent  for  the  Scott  Spring  Company  with  office  at  Cleveland 
and  one  year  later  he  went  to  Chicago  as  representative  for  that 
company.  When  the  Railway  Steel  Springs  Company  was  or- 
ganized" in  1902,  he  was  transferred  to  the  New  York  office  as 
assistant  sales  agent,  subsequently  serving  as  general  sales  agent 
and  vice-president.  He  resigned  from  the  latter  position  in  March, 
1914.  to  become  assistant  to  the  president  of  the  New  York  Air 
Brake  Company  and  subsequently  become  vice-president  of  that 
company.  He  was  a  son  of  former  President  Rutherford  B. 
Hayes. 

Robert  H.  Gwaltney  has  been  appointed  vice-president  of  the 
T.  H.  Symington  Company,  New  York.  Mr.  Gwaltney  was  born 
in  Raleigh,  North  Carolina.    He  entered  the  service  of  the  T.  H. 

Symington  Company  in 
1912  as  sales  agent  and 
remained  in  that  posi- 
tion until  1917,  when  he 
was  appointed  to  the 
position  of  manager 
of  eastern  sales.  Mr. 
Gwaltney  now  becomes 
vice  -  president  of  the 
same  company  with 
headquarters  at  New 
.»^     ^  York    City   in    charge   of 

eastern  sales,  and  he 
will  also  have  supervi- 
sion of  the  south- 
ern  territory  formerly 
handled  in  Baltimore, 
Md..  by  T.  C.  deRosset, 
deceased. 

The  Sprague  Electric 
Works  of  the  General 
Electric  Company  has 
consolidated  its  district 
and  local  offices  with  corresponding  offices  of  the  General  Electric 
Company.  The  manufacture  and  exploitation  of  Sprague  products 
will  be  continued  in  the  name  of  the  General  Electric  Company  in 
the  recently  organized  merchandise  department.  The  Sprague  con- 
duit products  section  and  the  Sprague  apparatus  section  of  the 
merchandise  department  will,  for  the  present,  continue  offices  at 
527  West  Thirty-fourth  street.  New  York  City. 

Charles  E.  Sheldon,  for  many  years  connected  with  the  Whit- 
man &  Barnes  Manufacturing  Company,  died  on  May  1,  1923. 
He  was  born  in  Fitchburg,  Mass.,  April  14,  1850.  in  1867  became 
identified  with  the  Whitman  &  Miles  Manufacturing  Company, 
afterwards  consolidated  with  other  plants  and'  the  name  changed 
to  Whitman  &  Barnes  Manufacturing  Company.  He  became 
superintendent  of  the  Fitchburg  works  in  1872  and  was  trans- 
ferred to  the  Akron  plant  in  1877,  serving  the  latter  as  director, 
treasurer,  general  manager,  vice-president  and  president.  In  1915 
he  was  elected  chairman  of  the  board  of  directors,  which  position 
he  held  at  the  time  of  his  death. 

Joseph  T.  Ryerson  &  Son,  Inc.,  with  main  plant  and  offices  in 
Chicago,  has  bought  the  plant,  stock  and  good  will  of  the  Cincin- 
nati Iron  &  Steel  Company,  Cincinnati.  Ohio.  The  Ryerson 
Company  now  has  steel-service  plants  in  Chicago,  St.  Louis, 
Detroit,  Buflfalo,  New  York  and  Cincinnati.  The  plant  of  the 
Cincinnati  Iron  &  Steel  Company  occupies  a  full  city  block  at 
Front  &  Freemont  streets,  with  about  110.000  ft.  of  floor  space. 
Lewis  E.  Skinner,  who  has  been  for  eighteen  years  with  the 
Ryerson  Company  and  for  a  long  time  in  charge  of  the  Ohio 
business,  is  now  in  charge  of  the  plant.  He  will  be  assisted  by 
C.  A.  Paraell,  former  assistant  to  Arthur  Allshul,  manager  at 
the   i\yerson   Dunaio  plant. 

The  Railroad  Supply  &  Equipment  Exchange  Corporation  has 
been  incorporated  in  Illinois  for  the  purpose  of  erecting,  in  Chi- 
cago, a  building  to  be  used  as  the  central  headquarters  for  the 
railway  supply  trade  of  the  United  States.  The  company  expects 
to  erect  and  operate  a  building  which  will  be  large  enough  to 
house  permanent  and  transient  exhibits  of  railway  equipment  and 
supplies,  office  space  for  supply  manufacturers  and  club  rooms. 
Harry  Vissering,  president  of  the  Harry  Vissering  &  Co.,  Qiicago, 
is  president;  T.  G.  Kroehler  is  vice-president  and  R.  W.  Lyons  is 
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secretary  and  treasurer.  It  is  planned  to  design  the  l)uil(ling  for 
exhibits  that  will  remain  in  place  for  long  periods.  The  tirst  floor 
will  be  given  over  to  freight  and  passenger  cars  and  locomotives. 
The  second  floor  will  hold  lighter  machinery,  tools,  signaling  de- 
vices and  other  railway  supplies.  About  14  floors  above  the  ex- 
hibition floors  will  be  allotted  to  offices  for  supply  companies  at 
a  rental  which  it  is  calculated  can  be  made  much  less  than  present 
rates  in  many  offices.  The  upper  floors  of  the  building  will  be 
made  into  from  300  to  350  rooms  with  sleeping  accommodations ; 
also  a  swimming  pool  and  a  gymnasium.  It  is  also  planned  to  ar- 
range on  one  of  the  upper  floors  an  auditorium  which  may  be 
used  by  conventions.  The  district  favored  for  the  location  of  the 
building  is  north  of  the  Chicago  river  and  near  the  Municipal 
pier.  Arrangements  have  been  made  for  financing  tlie  construc- 
tion of  the  building  and  these  will  be  put  into  eft'ect  when  tenta- 
tive leases  have  been  secured. 

Oliver  \V.  Loomis,  manager  of  sales  of  the  National  Malle- 
able Castings  Company,  Cleveland,  Ohio,  has  been  appointed 
manager  of  the  company's  malleable  plants  at  Chicago  with  office  at 
2610  West  Twenty-fifth 
place.  Mr.  Loomis  suc- 
ceeds O.  J.  Fehling, 
who  has  resigned. 
James  A.  Slater,  assis- 
tant manager  of  sales, 
has  been  appointed 
manager  of  sales  with 
headquarters  at  Cleve- 
land to  succeed  Mr. 
Loomis.  Oliver  W. 
Loomis  was  born  in 
Bloomington,  111.,  but 
spent  his  early  boyhood 
in  New  Haven,  Conn., 
before  going  to  Cleve- 
land. He  has  been  con- 
nected with  the  Nation- 
al Malleable  Castings 
Company  since  March, 
1891,  having  served 
consecutively  in  the  ac- 
counting,    manufacturing 

and  sales  dcl)artment^.  He  was  manager  of  sales  at  the 
of  his  recent  appointment  as  manager  of  the  malle- 
able plants  at  Chicago. 
James  A.  Slater,  the 
new  manager  of  sales, 
has  been  in  the  service 
of  the  National  Malle- 
able Castin.gs  Company 
I'/B^^^mi^^k  continuously      for     the 

past  26  years.  He 
served  in  various  capa- 
cities both  at  Cleveland 
and  at  Chicago,  in  the 
purchasing  and  the 
sales  departments  and 
in  his  new  position 
as  manager  of  sales, 
w^  i  t  h  headquarters  at 
Cleveland,  he  will  have 
charge  of  both  the 
railway  and  the  miscel- 
laneous sales  of  the 
various  products  of  the 
National  Malleable  Cast- 
ings Company. 

The  LTehling  Instrument  Compaiiy,  Paterson,  N.  J.,  has  ap- 
pointed Charles  J.  Schmid  in  charge  of  sales  in  Greater  New 
York  and  Long  Island  with  headquarters  at  Paterson.  Mitsui  & 
Co.  have  just  been  appointed  exclusive  representatives  in  Japan 
and  China.  The  head  office  of  Mitsui  &  Co.  is  at  Tokio  and  its 
New  York  City  branch  oflSce  is  at  65  Broadway.  John  E.  Arnold, 
15J4  South  Fourth  street,  Tulsa,  Okla.,  has  been  appointed  agent 
in  charge  of  territory  in  the  state  of  Oklahoma,  and  H.  R.  N.  John- 
son, 917-A  Marquette  avenue,  Minneapolis,  Minn.,  has  been  ap- 
pointed agent,  whose  territory  includes  Minnesota,  North  Dakota 
and  South  Dakota. 


TRADE  PUBLICATIONS 


O.   W.    Loomis 


time 


J.   A.   Slater 


T.M'S. — The  (Geometric  Tool  Company,  .\ew  Haven,  Conn.,  has 
just  issued  a  26-page  booklet  which  is  devoted  exclusively  to 
illustrations  and  a  description  of  the  construction  and  operation 
of  its  line  of  adjustable  collapsing  and  solid  adjustable  taps. 

Precision  Tools. — A  15-page  booklet,  supplementing  No.  28 
and  listing  new  and  useful  tools  for  the  machinist,  toolmakcr  and 
garage  mechanic,  has  recently  been  issued  by  the  Brow-n  &  Sharpe 
-Manufacturing  Company,  Providence.  Among  the  tools  listed 
are  Rex  micrometer  calipers,  micrometer  cases,  stainless  steel 
rules,  gages,  etc. 

Electric  Drills  and  Re.ameks. — Details  of  Hisey  electric  drill 
and  reamer  construction  and  electric  drill  and  reamer  motor 
characteristics  are  described  and  illustrated  in  Bulletin  No.  106 
which  has  recently  been  issued  by  the  Hisey- Wolf  Machine  Com- 
pany, Cincinnati,  Ohio.  The  bulletin  contains  16  pages  and 
supersedes  bulletins  Nos.  105-155. 

Cr.'^nes. — Catalog  No.  165,  superseding  No.  158,  has  recently 
been  issued  by  the  Whiting  Corporation,  Harvey,  111.  In  this 
booklet  various  types  of  cranes,  including  electric  traveling, 
bucket-handling,  gantry,  transfer,  handpower  cranes,  etc.,  are  de- 
scribed and  illustrated.  Tables  of  clearances  for  several  types  of 
cranes  are  also  included,  as  well  as  a  brief  outline  of  the  com- 
pany's facilities  for  building  cranes. 

Hoists  .\nd  Cranes. — The  Link-Belt  Company,  Chicago,  has 
recently  issued  a  comprehensive  and  instructive  treatise  on  electric 
hoists  and  overhead  cranes.  The  book  is  not  only  profusely 
'  illustrated  with  photographs  of  actual  Link-Belt  installations, 
but  with  line  and  wash  drawings,  the  subject  of  proper  installation 
and  efficient  operation  is  fully  covered.  Practices  and  methods 
employed  by  users  in  widely  divergent  fields  are  also  outlined. 

Southern  Pine. — The  Southern  Pine  Association,  New  Orleans, 
has  issued  a  large-sized,  12-page,  illustrated  bulletin  of  technical 
and  general  information  on  Southern  pine  and  its  uses.  The  text 
deals  with  the  availability,  distribution  and  grading  rules  for 
Southern  pine  lumber ;  the  method  of  laying  and  caring  for  wood 
block  and  other  types  of  flooring;  and  a  number  of  tables  of 
strengths  of  green  and  air-dried  timber,  approximate  changes  of 
properties  with  changes  of  moisture  content,  etc. 

Tube  Cleaners. — Air,  steam  or  water-driven  tube  cleaners 
for  fire  tube  and  water  tube  boilers,  fuel  economizers,  condensers, 
evaporators,  feed-water  heaters,- etc.,  are  illustrated  and  described 
in  a  neatly  arranged  booklet  of  32  pages  which  has  recently  been 
issued  by  the  Roto  Company,  Hartford,  Conn.  Ajrhart,  outlining 
a  practical  method  of  finding  the  per  cent  of  fuel  saved  by-keeping 
boiler  tubes  free  from  scale,  is  also  included.  The  booklet  is  in- 
dexed so  that  information  regarding  any  of  the  Roto  tube  cleaning 
machines  can  be  quickly  and  easily  located. 

Portable  Loader. — The  Link-Belt  Company,  Chicago,  has  is- 
sued a  33-page  booklet  describing  and  illustrating  its  line  of 
portable  loaders  for  general  and  special  uses.  The  bulletin  in- 
cludes descriptions  of  conveyor  loaders  equipped  with  bag  filling 
devices  as  well  as  portable  machines  adapted  for  use  in  series 
with  each  other  and  for  indoor  or  outdoor  w-ork.  Some  atten- 
tion is  also  given  in  the  bulletin  to  the  Link-Belt  crane.  Specifi- 
cations of  the  machines  are  furnished,  together  with  a  large  num- 
ber of  half-tone  illustrations  showing  the  machines  in  various 
kinds  of  work. 

Arc  Welding  and  Cutting. — The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  has  recently  issued 
special  publication  No.  1659.  in  which  the  subject  of  electric  arc 
wielding  and  cutting  is  treated  in  a  thorough  and  interesting 
manner.  The  booklet,  which  contains  numerous  illustrations,  be- 
gins with  a  chapter  on  the  reasons  for  organizing  and  standardizing 
the  welding  organization,  the  training  of  arc  welders  and  the 
inspection  of  metallic  electrode  arc  welds.  This  is  followed  by 
chapters  on  the  principles  of  arc  welding,  the  physical  characteris- 
tics of  arc  metal,  the  use  of  the  graphite  electrode,  and  cost  and 
application  data.  Several  pages  are  then  devoted  to  a  brief  de- 
scription of  Westinghouse  arc  welding  apparatus. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Lehigh  V.\lley  lias  ordered  10.  4-6-2  type  locomotives 
from  the  American  Locomotive  Company. 

The  Missouri  Pacific  has  ordered  40.  2-8-2  type  and  10.  4-6-2 
type  locomotives,  from  the  American  Locomotive  Company. 

The  Seaboard  Air  Line  has  ordered  2,  2-8-2  type  locomotives 
from  the  American  Locomotive  Company.  This  is  in  addition  to 
the  20,  2-8-2  type  ordered  from  the  same  builder  reported  in  the 
April  Railway  Mechanical  Engineer. 

Passenger  Car  Orders 

The  .\tlantic  Coast  Line  has  ordered  five  dining  cars  from 
the   Pullman   Company. 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  25,  70-ft. 
baggage  cars  from  the  Pullman  Company. 

The  Canadian  National  has  ordered  30  steel  sleeping  cars 
from  the  Canadian  Car  &  Foundry  Company. 

The  Seaboard  Air  Line  has  ordered  four  combination  baggage 
and  mail  cars  from  the  Pressed  Steel  Car  Company. 

The  National  Railways  of  Mexico  have  ordered  five  narrow 
gage  passenger  coaches  from  the  Pullman  Company. 

The  Florida  East  Coast  has  ordered  15  steel  baggage  cars,  two 
mail  cars  and  one  dining  car  from  the  Pullman  Company. 

The  Atlantic  Coast  Line  has  ordered  25,  74-ft.  steel  coaches, 
1 5  70-ft.  >teel  baggage  cars,  5,  70-ft.  combination  mail  and  baggage 
cai-s.  and  2  mail  cars  from  the  Standard  Steel  Car  Company. 

Passenger  Car  Repairs 

The  Missouri  P.\cific  has  ordered  repairs  to  25  passenger  cars 
from  the  American  Car  &  Foundry  Company. 

The  New  York  Central  has  also  let  a  contract  to  the  Mer- 
chants Dispatch,  Rochester,  N.  Y.,  for  repairs  to  100  baggage  cars. 

The  Missouri  Pacific  is  having  repairs  made  to  50  passenger 
cars  at  the  shops  of  the  St.  Louis  Car  Company  and  to  50  cars 
at  the  shops  of  the    Ajmerican  Car  &  Foundry  Company. 

Freight  Car  Orders 

The  Seaboard  Air  Line  has  ordered  28  caboose  cars  from  the 
Magor  Car  Corporation. 

The  McMan  Oil  &  Gas  Co.,  Tulsa,  Okla,  has  ordered  15 
tank  cars  from  the  Standard  Tank  Car  Company. 

The  Imperial  Refining  Company,  Tulsa,  Okla.,  has  ordered 
50  tank  cars  from  the  Standard  Tank  Car  Company. 

The  Ford  Motor  Company  has  ordered  25  steel  gondola  cars 
of  70  tons'  capacity  from  the  Standard  Steel  Car  Company. 

The  Louisiana  &  Arkansas  has  ordered  20  ballast  cars  from 
the    American   Car   &    Foundry   Company. 

The  Atlantic  Coast  Line  has  ordered  50  ballast  cars  of  50 
tons'  capacity  from  the  Rodger  Ballast  Car  Company. 

The  Matheson  Alk.^li  Works,  New  York,  has  ordered  from 
the  Standard  Steel  Car  Company  25  special  cars  for  hauling 
chlorine. 

The  Chicago  &  Northern  Western  has  ordered  40,  10,000 
gal.  capacity  tank  cars  from  the  American  Car  &  Foundry  Com- 
pany. 

The  Elgin,  Joliet  &  Eastern  has  ordered  300  steeT  under- 
frames  from  the  Ryan  Car  Company  and  200  from  J.  W.  Heggie 
&  Sons,  Incorporated. 

The  Mexican  Petroleum  Company,  New  York  City,  has 
ordered  50  tank  cars  of  10,000  gal.  capacity  and  25  tank  cars  of 
8,000  gal.  capacity  from  the  Standard  Tank  Car  Company. 


The  Southern  Carbon  Company,  Monroe,  La.,  has  ordered  25 
tank  cars  from  the  Standard  Tank  Car  Company. 

Freight  Car  Repairs 

The  American  Refrigerator  Transit  Company  has  ordered 
repairs  to  200  refrigerator  cars  from  the  Koppel  Car  Repair  Com- 
pany, Koppel,  Pa. 

Machinery  and  Tools 

The  Chicago  Great  Western  has  placed  an  order  for  a  car 
wheel  borer. 

The  New  York,  Ontario  &  Western  has  placed  an  order  for 
a  car  wheel  borer. 

The  New  York  Central  has  placed  an  order  for  a  journal 
turning  axle  lathe. 

The  St.  Louis- San  Francisco  has  placed  an  order  for  a 
600-ton  wheel  press. 

The  Illinois  Central  has  ordered  one  150-ton  wrecking  crane 
from  the  Industrial  Works. 

The  Atlantic  Coast  Line  has  ordered  one  80-ton  coach  hoist 
from  the  Whiting  Corporation. 

The  Central  of  Georgia  has  ordered  one  150-ton  wrecking 
crane  from  the  Industrial  Works. 

The  Pennsylv.\nia  has  ordered  one  30-ton  locomotive  crane 
from  the  McMyler  Interstate  Company. 

The  Chicago  &  Xcrth  Western  has  ordered  two  electric  turn- 
table tractors  from  the  Whiting  Corporation. 

The  Atchison.  Topeka  &  Sant.\  Fe  has  ordered  one  20-ton 
locomotive  crane  from  the  Browning  Company. 

The  Wabash  has  placed  orders  for  a  car  journal  turning 
lathe,  a  car  wheel  borer,  and  a  locomotive  journal  turning  lathe. 

The  Chicago,  Burlington  &  Quincy  has  ordered  one,  25-ton 
electric  traveling  crane  for  use  at  Beardstown,  111.,  from  the  Whit- 
ing Corporation. 

The  Southern  Railway  has  placed  orders  for  a  90-in.  driv- 
ing wheel  lathe,  a  600-ton  wheel  press,  a  600-pound  hammer,  and 
a  100-ton  bushing  press. 

The  Southern  Pacific  has  ordered  three  25-ton  locomotive 
cranes,  one  each  from  the  Browning  Company,  the  McMyler  Inter- 
state Company  and  the  Industrial  Works. 

The  Denver  &  Rio  Grande  Western  has  ordered  four,  120-ton, 
six,  15-ton  and  four  10-ton  electric  traveling  cranes  and  one,  100- 
ton  transfer  table  for  use  at  its  Denver,  Colo.,  and  Salt  Lake  City, 
Utah,  shops  from  the  Whiting  Corporation. 

The  Pennsylvania  has  recently  purchased  from  the  Westing- 
house  Electric  &  Manufacturing  Company  a  20.000  kv-a,  turbine 
generator  complete  with  condensers,  auxiliaries,  and  switching 
equipment  for  installation  in  its  Long  Island  City  power  house, 
which  supplies  power  to  the  Pennsylvania  tunnel  and  terminal 
electrification  at  New  York.  This  is  the  fourth  unit  of  this 
capacity  that  the  Pennsylvania  has  purchased  from  the  Westing- 
house  Company  for  this  power  house. 

The  Erie  is  installing  a  motor-driven  air  compressor  at  Sus- 
quehanna, Pa.  Purchased  electric  power  will  replace  the  need 
for  a'dded  boiler  capacity.  At  present  a  steam-driven  compressor 
with  a  capacity  of  2,650  ft.  per  min.  is  supplying  the  requirements 
of  the  shop.  This  will  be  replaced  by  a  synchronous  motor-driven 
compressor  with  a  capacity  of  3,600  cu.  ft.  The  steam  unit  will 
be  sent  to  Homell,  N.  Y.,  and  a  smaller  steam-driven  unit  now 
in  service  at  Hornell  will  be  installed  at  Susquehanna  as  an 
emergency  unit.  A  13-panel  switchboard  is  also  being  installed 
and  underground  cables  laid  between  the  switchboard  and  the  power 
lines  which  bring  power  to  the  shops.  The  switchboard  provides 
for  the  control  of  the  motor-driven  compressor,  two  motor  gen- 
erator sets,  one  of  which  is  to  be  installed,  and  the  various  dis- 
tribution feeders  for  shop  power,  light  and  electric  welders.  Grow- 
ing shop  requirements  have  made  improved  power  facilities  neces- 
sary and  220-volt  alternating  current,  220-volt  direct  current  and 
110-\olt  direct  current  is  furnished  to  the  shop.  The  work  should 
be  completed  by  the  latter  part  of  July. 
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Shops  and  Terminals 

Ai\x  Arbor. — This  company  will  construct  a  new  roundhouse 
and  machine  shop  at  Owosso,  Mich. 

New  York  Central. — This  company  will  construct  an  additional 
car  repair  shop  building  at  Adrian,  Midi. 

Chesapeake  &  Ohio. — This  company  will  add  a  100-tt.  turn- 
table, a  water  station  and  a  cinder  conveyor  to  its  equipment  at 
Taplin,  W.  Va. 

Chicago,  Burlixctox  &  Quixcv. — This  company  has  awarded  a 
contract  to  G.  A.  Johnson  &  Sons,  Chicago,  for  the  construction  of 
a  machine  shop  at  Beardstown,  111. 

Illinois  Central. — This  company  has  awarded  a  contract  to 
the  Ellington  Miller  Company,  Chicago,  for  alterations  to  a  turn- 
table at  Memphis.  Tenn..  which  will  cost  $15,000. 

St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract to  the  Howlett  Construction  Company,  Moline,  111.,  for  the 
erection  of  a  300-ton,  reinforced  concrete  coaling  station  at  East 
Thomas,  Ala. 

St.  Louis-S.an  Fr.\ncisco. — This  company  will  construct  a 
15-stall  roundhouse  and  additional  shop  buildings  at  Monett,  Mo., 
to  cost  approximately  $500,000  to  replace  facilities  recently  de- 
stroyed by   fire. 

The  Southern  P.vcific. — This  company  is  constructing  with 
its  company  forces  a  16-stall  roundhouse,  machine  shop,  power 
house,  car  repair  shed,  mill  building,  oil  house  and  an  employees' 
building  at  Lafayette,  La. 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  author- 
ized the  construction  of  a  1.000-ton  reinforced  concrete  coaling 
station  at  Argentine,  Kan.,  and  a  bOO-ton  reinforced  concrete  coal- 
ing station  at  La  Junta,  Col. 

Galveston,  Harrisburg  &  San  Antonio. — This  company  will 
construct  an  eight-stall  addition  to  the  roundhouse  at  El  Paso, 
Tex.,  and  will  also  erect  an  addition  to  the  blacksmith  shop,  a 
washroom  and  a  fuel  oil  station. 

Washington  Terminal. — This  company  has  awarded  a  con- 
tract to  the  Ogle  Construction  Company,  Chicago,  for  the  con- 
struction of  a  1,200-ton,  five  track,  reinforced  concrete  coaling 
station  with  sanding  facilities  at  Washington,  D.  C. 

Illinois  Central. — This  company  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  an 
enginehouse  at  Central  City,  Ky. 

The  company  has  also  authorized  the  construction  of  a  300-ton 
coaling  station  at  Council  Bluffs,  Iowa,  and  a  coal  hoist  with 
sanding  facilities  at  East  St.  Louis,  111.,  and  water  treating  plants 
at  Parkersburg,  Iowa.  Iowa  Falls,  Webster  City  and  Marcus,  and 
at  Haldane,  111.,  Di.xon  and  Panola. 

Fere  Marquette. — This  company,  jointly  with  the  Pennsylvania, 
has  awarded  a  contract  to  the  Roberts  &  Schaefer  Company,  Chi- 
cago, for  the  construction  of  a  SOO-ton  reinforced  concrete,  four- 
track,  automatic  electric  coaling  station  at  the  new  engine  term- 
inal at  Twenty-first  street,  Detroit,  Mich.,  reported  in  the  March 
issue  of  the  Railway  Mechanical  Engineer  which  will  be  used  by 
both  roads. 

Chicago  &  North  Western. — This  company  has  awarded  a 
contract  to  G.  A.  Johnson  &  Sons,  Chicago,  for  the  construction 
of  a  roundhouse  at  Casper,  Wyo. 

The  company  also  has  awarded  a  contract  to  the  Ogle  Construc- 
tion Company,  Chicago,  for  the  construction  of  a  250-ton,  reinforced 
concrete  coaling  station  at  Evansville,  Wis.,  and  two  600-ton,  re- 
inforced concrete  coaling  stations  at  the  Chicago  shops,  Chicago, 
and  has  awarded  a  contract  to  the  C.  W.  Gimbel  Company  for  the 
construction  of  a  30-stall  roundhouse,  a  machine  and  repair  shop, 
a  car  foreman's  shop  and  an  ice  house  at  Madison,  Wis. 

Missouri  Pacific. — This  company  has  authorized  the  construc- 
tion of  a  new  machine  shop  at  Wichita,  Kan.,  to  cost  $78,000, 
and  the  construction  of  a  viaduct  at  Fourteenth  street,  St.  Louis, 
Mo.,  which  will  cost  $130,0(X).  This  company  has  also  authorized 
the  construction  of  necessary  facilities  for  handling  fuel  oil  for 
locomotives,  including  storage  at  large  terminals  and  outlying 
supply  stations,  on  the  Arkansas,  Louisiana  and  Memphis  divisions, 
which  will  cost  $350,000. 
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General 

S.  B.  Andrews  has  been  appointed  mechanical  engineer  of  the 
Chesapeake  &  Ohio,  suceee-<ling  J.  J.  h'.wing,  assigned  to  other 
duties. 

J.  .\.  C.\K.Mni)v  ^la^  heen  appointed  superintendent  of  electric 
equipment  of  the  New  York  Central,  siicceeding  C.  H.  Quereau. 
rcsi,gncd.  .A.  J  Clarkson  has  been  appointed  general  inspector 
succeedin.g  Mr.  Cantiody. 

W.  J.  Tollerton,  general  mechanical  sui)crintendent  of  the 
Chicago,  Rock  Island  &  Pacilic,  with  headquarters  at  Chicago, 
lias  been  given  the  title  of  general  superintendent  of  motive 
power. 

J.  F.  Long,  master  mechanic  of  the  Baltimore  &  Ohio,  with 
headquarters  at  Connellsville,  Pa.,  has  been  appointed  super- 
intendent of  motive  power  and  inachinery  of  the  Los  Angeles  & 
Salt  Lake  with  headquarters  at  Los  .Angeles.  Cal.,  succeeding 
C.  M.  Hoffman,  who  has  resigned. 

Charles  F.  Xeedham,  whose  appnintnunt  as  assistant  to  the 
general  manager  of  the  Canadian  National  with  headquarters 
at  Toronto,  was  announced  in  the  April  issue  of  the  Rail- 
way Mechanical  Engineer 
was  born  at  London,  Ont., 
on  December  9,  1877. 
He  entered  railway 
service  in  July,  1898, 
with  the  Grand  Trunk 
and  held  the  positions  of 
stenographer,  head  time- 
keeper, accountant,  chief 
clerk,  special  assistant 
to  the  vice-president  in 
charge  of  the  motive 
power  and  car  depart- 
ments, assistant  to  the 
general  superintendent  of 
the  motive  power  and 
car  departments  and  as 
acting  assistant  to  the 
operating  manager.  His 
early  experience  was  in 
the  maintenance  of  way 
department.  He  served 
for  seveij.  years  in  a 
divisional  mcJtive  power  department  office  and  fourteen  years  in 
the  system  motive  power  department  office.  He  then  served  for  a 
brief  period  in  the  operating  department  and  returned  again  to  the 
motive  power  department:  At  the  time  of  his  appointment  as 
assistant  to  the  general  manager  of  the  Canadian  National,  Mr. 
Needham  was  serving  as  assistant  to  the  general  superintendent 
of  the  motive   power  and   car  departments   of  the  Grand  Trimk. 

G.  Durham,  superintendent  of  motive  power  and  cars  of  the 
Wheeling  &  Lake  Erie,  with  headquarters  at  Cleveland,  Ohio,  has 
been  appointed  acting  general  manager,  with  the  same  head- 
quarters, relieving  S.  Ennes,  president  and  general  manager,  and 
who  has  given  up  the  duties  of  general  manager  on  account  of  ill 
health. 

H.  W.  RiDGWAY,  superintendent  of  motive  power  of  the  Colo- 
rado &  Southern,  with  headquarters  at  Denver,  Col.,  has  been  ap- 
pointed assistant  to  the  superintendent  of  motive  power.  Lines 
West,  of  the  Chicago.  Burlington  &  Quincy,  with  the  same  head- 
quarters,  with  jurisdiction   over  the   Denver  shops. 

F.  W.  Hankins,  assistant  chief  of  motive  power  of  the  Penn- 
sylvania, with  headquarters  at  Philadelphia,  Pa.,  has  been  ap- 
pointed general  superintendent  of  motive  power  of  the  Central 
region,  with  headquarters  at  Pittsburgh.  Pa.,  succeeding  H.  H. 
Maxfield,  who  has  been  appointed  superintendent  of  motive  power 
of  the  Southern  division,  with  headquarters  at  Wilmington.  Del. 

G.  B.  Frahel,  superintendent  of  motive  power  of  the  Central 
Ohio  division  of  the  Pennsylvania  with  headquarters  at  Columbus, 
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Ohio,  has  been  given  jurisdiction  over  the  Indiana  division  and 
^vill  retain  present  headquarters,  the  offices  of  superintendent  of 
motive  power  of  the  two  divisions  having  been  consolidated. 
J.  E.  Mechhng.  superintendent  of  motive  power  of  the  Indiana 
division,  has  been  appointed  special  inspector  in  the  office  of  the 
general  superintendent  of  motive  power  with  headquarters  at  St. 
Louis,  Mo. 

Amos  C.  Davts  has  been  appointed  assistant  chief  of  motive 
power  of  the  Pennsylvania  with  headquarters  at  Philadelphia,  Pa. 
Mr.  Davis  was  born  on  March  20,  1876,  at  Altoona,  Pa.  He  was 
educated  in  public  and 
private  schools  in  In- 
diana County,  Pa.  His 
entire  railroad  service, 
dating  from  April  3, 
1893,  has  been  with  the 
Pennsylvania,  his  first 
position  being  that  of 
machinist  apprentice  at 
the  Altoona  shops.  At 
the  end  of  his  appren- 
ticeship he  was  employed 
as  a  machinist  for  about 
two  years  and  was  then 
made  gang  leader  in  the 
erecting  shop.  After 
several  minor  promo- 
tions he  was  appointed 
acting  assistant  master 
mechanic  at  Altoona  on 
March  8,  1909.  and  on 
April  1,  1910,  foreman  of 
the    miscellaneous     shop. 

For  five  years,  from  July,  1912,  to  July,  1917,  he  was  general 
foreman  of  the  locomotive  erecting  shop  at  Altoona.  On  the  lat- 
ter date  he  was  made  general  foreman  at  East  Altoona,  and  in 
October  of  that  year  general  foreman  of  the  Altoona  machine 
shop.  On  October  21,  1918,  Mr.  Davis  was  appointed  master 
mechanic  of  the  Maryland  division,  with  headquarters  at  Wil- 
mington, Del.  Two  years  later  he  was  appointed  superintendent 
of  motive  power  of  the  Southern  division,  which  he  held  at  the 
time  of  his  recent  promotion  to  the  position  of  assistant  chief 
of  motive  power. 

C.  K.  Woods,  whose  promotion  to  assistant  superintendent  of 
motive  power  of  the  Pere  Marquette,  with  headquarters  at  De- 
troit, Mich.,  was  reported  in  the  May  issue  of  the  Raikivy  Me- 
chanical Engineer,  was 
born  on  January  14.  1868, 
at  Uxbridge,  Canada.  He 
entered  railway  service  in 
1885,  in  the  mechanical 
department  of  the  Erie  & 
Huron,  a  Canadian  line. 
Mr.  Woods  was  employed 
as  a  machinist  in  the 
shops  of  the  Toledo  Cen- 
tral &  Western  at  Frank- 
fort, Ind.,  in  1892,  and 
was  subsequently  pro- 
moted to  general  fore- 
man at  the  same  place. 
He  was  appointed 
master  mechanic  of 
the  Pere  Marquette, 
with  headquarters  at  Sag- 
inaw, Mich.,  in  1900,  and 
served  in  this  capacity  for 
18  years.  In  1918.  at  the 
beginning  of  federal  con- 
trol, he  was  appointed  supervisor  of  equipment,  but  upon  the  ter- 
mination of  federal  operation  in  1920,  returned  to  his  position  as 
master  mechanic  at  Saginaw.  He  was  serving  in  this -capacity 
at  the  time  of  his  recent  promotion  to  assistant  superintendent  of 
motive  power,  with  headquarters  at  Detroit.  The  position  which 
he  now  holds  is  one  recently  created. 

S.  J.  HuNGERFORD,  vice-prcsident  of  the  Canadian  National,  has 
been  appointed  vice-president  in  charge  of  operation  and  main- 
tenance of  the  entire  system,  into  whicli  the  Grand  Trunk  has  re- 
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cently  been  consolidated.  Mr.  Hungerford  was  born  on  July  16, 
1872,  near  Bedford,  Que.,  and  received  a  high  school  education. 
He  entered  railway  service  in  1886  as  a  machinist  apprentice  on 
the  Canadian  Pacific  at  Farnham,  Que.  From  1891  to  1897  he 
served  as  a  machinist  at  various  points  in  Quebec,  Ontario  and 
Vermont.  From  1897  to  1900  he  was  assistant  foreman  at  Farn- 
ham, Que.  During  the  latter  year  he  was  promoted  to  locomotive 
foreman  at  Megantic,  Que.  From  1901  to  1903  he  served  in  a 
similar  capacity  at  Cranbrook,  B.  C.  In  1903  he  was  appointed 
master  mechanic  at  Calgary,  Alta.  In  1907  he  was  appointed 
superintendent  of  locomotive  shops  at  Winnipeg.  Seven  years 
later  he  became  superintendent  of  Western  Lines  of  the  Cana- 
dian Northern  at  Winnipeg.  A  month  later  he  was  appointed 
superintendent  of  rolling  stock  of  the  entire  system  with  head- 
quarters at  Toronto.  In  1917  he  was  advanced  to  general  mana- 
ger of  the  Eastern  Lines  with  headquarters  at  Toronto.  In  1918 
he  was  appointed  assistant  vice-president  of  the  Canadian  Na- 
tional. In  1920  he  was  appointed  vice-president  in  charge  of 
operation,  which  position  he  now  continues  with  the  enlarged 
Canadian   National  system. 

Master  Mechanics  and  Road  Foremen 

F.  R.  Burrs,  general  foreman  on  the  Qiicago.  Burlington  & 
Quincy,  with  headquarters  at  Kansas  City,  Mo.,  has  been  pro- 
moted to  assistant  master  mechanic  of  the  Beardstown  division, 
with  headquarters  at  Centralia,  111. 

R.  H.  Flynn.  master  mechanic  of  the  Pennsylvania,  with  head- 
quarters at  Indianapolis,  Ind.,  has  been  transferred  to  Columbus, 
Ohio,  succeeding  T.  B.  Farrington.  W.  R.  Davis,  assistant  mas- 
ter mechanic,  with  headquarters  at  Wilmington,  Del.,  has  been 
promoted  to  master  mechanic,  with  headquarters  at  Indianapolis, 
Ind.,  succeeding  Mr.  Flynn. 

O.  E.  W.i^RD,  assistant  master  mechanic  of  the  Galesburg  divi- 
sion of  the  Chicago,  Burlington  &  Quincy,  with  headquarters  at 
Galesburg,  111.,  has  been  promoted  to  master  mechanic  of  the  Al- 
liance division,  with  headquarters  at  Alliance,  Neb.  H.  H.  Ur- 
bach,  general  foreman,  with  headquarters  at  Denver,  Colo.,  has 
been  promoted  to  assistant  master  mechanic  of  the  Galesburg 
division,  with  headquarters  at  Galesburg,  III.,  succeeding  Mr. 
Ward. 

Shop  and  Enginehouse 

T.  B.  Farrington,  master  mechanic  of  the  Pennsylvania,  with 
headquarters  at  Columbus,  Ohio,  has  been  appointed  assistant 
works  manager  of  the  Altoona  shops  at  Altoona,  Pa. 

W.  J.  Hli.L  has  been  appointed  supervisor  of  work  equipment 
of  the  Atchison.  Topeka  &  Santa  Fe,  Eastern  lines,  with  head- 
quarters at  Topeka,  Kan.,  succeeding  C  A.  Braillier,  who  has 
been  assigned  to  other  duties. 

Car  Department 

George  Edw.^rd  Smart,  whose  appointment  as  chief  of  car 
equipment  of  the  Canadian  National  with  headquarters  at  Mon- 
treal was  announced  in  the  April  issue  of  the  Raihvay  Mechanical 
Engineer,  was  born  in  Edinburgh,  Scotland,  and  entered  railway 
service  in  August.  1892,  in  the  car  department  of  the  Grand 
Trunk.  He  held  various  positions  in  this  department  and  in  1904 
was  appointed  general  inspector  of  heating  and  lighting  on  the 
Canadian  Pacific.  In  1906  he  was  promoted  to  general  car  in- 
spector and  three  years  later  to  divisional  car  foreman  of  the 
Eastern  lines  of  the  Canadian  Pacific  Railway.  In  October,  1913, 
he  was  appointed  master  car  builder  of  the  Canadian  Government 
Railways  and  five  years  later  he  was  appointed  superintendent  of 
the  car  department.  In  1919  he  was  appointed  general  master  car 
builder  of  the  Canadian  National  and  in  1920  to  mechanical  as- 
sistant to  the  vice-president,  which  latter  position  he  held  until 
the  time  of  his  recent  promotion. 

Purchasing  and  Stores 

A.  V.  B.  Gilbert  has  been  appointed  purchasing  agent  of  the 
.\tlanta,  Birmingham  &  Atlantic  w-ith  headquarters  at  Atlanta,  Ga., 
succeeding  A.  D.  Daniel,  promoted. 

C.  N.  Davids,  who  served  for  35  years  as  purchasing  agent  of 
the  Colorado  Midland  and  later  as  purchasing  agent  of  the  Den- 
ver &  Salt  Lake,  died  on  May  3  at  Alamosa,  Col. 
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Erecting  Shop  Competition  Award 

HE  results  of  the  erecting  shop  com[)etition  were  highly 
satisfactory  and  proved  beyond  a  shadow  of  doubt  that 
the  importance  of  this  department  of  railroad  shop  work  is 
fully  appreciated.  It  was  also  demonstrated  that  erecting 
shop  men  and  those  interested  in  this  department  are  amply 
capable  of  expressing  themselves  regarding  its  needs  and 
possibilities  when  the  occasion  demands.  In  all,  ten  con- 
tributions of  merit  were  received.  The  first  prize  of  $50  was 
awarded  to  M.  H.  Westbrook.  shop  superintendent,  Grand 
Trunk,  Battle  Creek,  Mich.,  and  the  second  prize  of  $35 
to  H.  C.  Venter,  general  foreman  locomotive  shop.  Southern 
Pacific,  Sacramento,  Cal.  Practically  all  of  the  contribu- 
tions contained  constructive  suggestions  but  particular  men- 
tion should  be  made  of  two  articles  in  view  of  the  evident 
time  and  care  taken  in  their  preparation.  These  two  were 
submitted  by  Charles  Raitt,  Atchison,  Topeka  &  Santa  Fe, 
Prescott,  Ariz.,  and  S.  P.  Kennedy,  Pittsburgh,  Pa.  It  is 
proposed  to  publish  Mr.  Westbroo'k's  article  in  the  August 
Railway  Mechanical  Engineer.  ]Mr.  Venter's  article  and 
the  others  will  be  published  in  later  issues  so  that  interest 
in  this  subject  will  not  be  allowed  to  lag.  Erecting  shop 
men  are  to  be  congratulated  upon  the  way  in  which  they  have 
taken  hold  of  this  competition  and  submitted  information 
regarding  many  labor-saving  methods,  jigs  and  devices  which 
will  uncjuestionably  speed  up  the  work  of  this  department. 


Shop  Management  Competition 

BECAUSE  of  the  time  limitations  few  members  were  able 
to  take  part  in  the  discussion  on  "Shop  Management 
Problems  of  Today"  at  the  Mechanical  Division  meeting, 
but  those  who  did,  spoke  right  to  the  point.  Many  of 
those  who  followed  the  three-days'  proceedings  critically 
felt  that  in  some  respects  it  marked  the  high  spot 
of  the  conference.  Mr.  Demarest's  remarks  were  par- 
ticularlv  appreciated:  he  paid  little  attention  to  the 
physical  factors  involved,  but  placed  special  emphasis 
upon  the  importance  of  the  human  element.  It  is 
good  to  see  the  Mechanical  Division  taking  up  and 
emphasizing  the  importance  of  management  problems.  It 
has  not  given  too  much  attention  to  standards  and  such  de- 
tails, but  rather  entirely  too  little  to  those  things  which  con- 
cern the  management  of  men.  This  new  development  m  the 
efforts  of  the  association  should  appeal  with  special  force 
to  the  readers  of  the  Railway  Mechanical  Engineer,  for  it 
and  its  predecessors  have  consistently  tried  to  develop  and 
emphasize  the  question  of  human  relationships  on  the  rail- 
roads and  particularlv  in  the  mechanical  department.  How 
can  an  officer  or  foreman  get  the  best  results  in  dealing  with 
or  directing  those  under  him?  The  principles  of  successful 
management  have  been  emphasized  time  and  time  again  m 
these  ^days  of  intense  production  and  industrial  activity 
emphasized  so  much  that  thev  have  perhaps  become  more  or 
less  trite  and  commonplace.  But  have  they  been  applied 
as  they  should  be? 


The  Railway  Mechanical  Engineer  is  deeply  interested  in 
this  entire  question  because  it  believes  that  the  best  in- 
terests of  the  public,  the  men,  the  management  and  the  in- 
vestors can  only  be  secured  when  the  men  and  the  manage- 
ment co-operate  heartily  and  enthusiastically  to  give  the 
public  the  best  and  the  most  efficient  service.  Moreover,  it 
does  not  believe  that  the  interests  of  the  men  and  the  man- 
agement are  so  diverse  that  they  cannot  thus  co-operate  and 
that  they  must  struggle  continually  one  with  the  other — in- 
cidentally, to  the  loss  of  all  of  the  factors  involved,  because 
friction  spells  inefficiency  and  waste,  and  one  element  in 
the  combinaticn  cannot  long  profit  at  the  expense  of  the 
others. 

We  want  to  know  practical  ways  in  which  the  principles 
of  successful  management  can  be  applied.  What  has  been 
your  experience?  How-  in  your  opinion  can  a  shop  or  gang 
be  best  managed — operated  to  secure  the  most  complete  :ind 
hearty  co-operation  from  the  men  and  with  the  least  loss 
in  friction  or  waste?  What  have  you  done  to  build  up  the 
morale  of  vour  gang  or  shop?  How  can  you  get  the  best 
results  in  dealing  with  the  men  under  you?  For  the  most 
practical  and  constructive  articles  on  any  phase  of  this 
question  of  making  management  more  effective  and  effi- 
cient, received  before  September  15,  1923,  we  will  give  a  first 
prize  of  $75  and  a  second  prize  of  $50.  There  are  no  limi- 
tations as  to  the  number  of  words;  generally  speaking  we 
would  suggest  not  more  than  1,200,  but  the  length  of  the 
article  is  unimportant  as  compared  to  the  value  of  the  prac- 
tical suggestions  contained  in  it.  Moreover,  while  we  apn 
preciate  the  use  of  good  English,  that  is  a  secondary 
consideration;  we  shalf  be  glad  to  edit  the  articles  for  pub- 
lication if  the  material  is  really  worth  while.  AiJicles,  other 
than  those  awarded  prizes  and  which  may  be  used,  witl  be 
paid  for  at  space  rates. 

Combatting  Corrosion  of  Steel  Cars 

IN  its  report  on  the  standard  car,  the  Committee  on  Car 
^  Construction  has  taken  important  action  on  the  qiaestion 
of  corrosion  which,  however,  was  scarcely  mentioned  in  the 
discussion.  The  specifications  state  that  "all  steel  plates 
yi  in  or  less  in  thickness,  pressed  parts  made  therefrom  and 
channel  side  sills  shall  include  a  content  of  copper 
of  not  less  than  0.20  per  cent."  This  would  require 
the  use  of  copper  bearing  steel  in  practically  all 
of  the  members  of  the  car  body  except  the  under- 
frame.  Copper  steel  has  been  under  test  for  some  time 
and  has  shown  much  higher  resistance  to  corrosion  than  or- 
dinary steel  wherever  it  has  been  tried.  The  American  So- 
ciety for  Testing  Materials  has  had  various  types  of  iron  and 
steel  exposed  in  Pittsburgh,  Annapolis  and  Ft.  Sheridan  and 
has  carefully  studied  the  rate  of  corrosion  in  different  nia- 
terial'^  In  this  test  copper  steel  has  shown  the  best  results. 
Several  instances  of  long  life  obtained  from  steel  with  a  small 
percentage  of  copper  were  given  in  an  article  entitled  "Re- 
ducing Corrosion  in  Steel  Cars,"  by  J.  J.  Tatum. 

The  use  of  a  small  content  of  copper  to  retard  corrosion 
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has  the  advantage  that  it  adds  little  to  the  cost  of  the  equip- 
ment. It  seems  the  most  promising  material  available  for 
reducing  the  enormous  losses  now  suffered  because  of  rapid 
rusting  in  steel  cars.  The  increase  in  the  life  of  equipment 
that  will  be  obtained  by  using  copper  steel  can  only  be  deter- 
mined after  it  has  been  in  service  for  several  years.  How- 
ever, the  fact  that  the  Car  Construction  Committee,  which  is 
representative  of  the  most  important  railroads  of  the  country, 
has  specified  this  material  indicates  that  the  mechanical  de- 
partment officers  regard  the  experience  already  obtained  as 
sufficiently  convincing  to  justify  the  use  of  copper  steel  on  a 
larce  scale. 


Locomotive  Shop  Schedule 

/^NE  of  the  interesting  features  of  this  issue  is  the  first 
^^^  installment  of  an  article  describing  a  new  locomotive 
shop  scheduling  system  now  being  installed  at  the  Silvis 
shops  of  the  Chicago,  Rock  Island  &  Pacific.  This  system 
differs  from  most  schedule  systems  in  railroad  shops  in  that 
it  is  intended  to  provide  not  only  centralized  control  of  pro- 
duction and  a  well-balanced  shop  organization  but  accurate 
data  for  cost  control  as  well.  Both  of  these  factors  are 
essential  to  efficient  shop  operation  and  it  seems  logical  to 
combine  them  in  a  single  system.  The  new  shop  schedule  at 
Silvis  is  similar  in  many  respects  to  the  combined  schedule 
and  cost  systems  used  in  many  manufacturing  plants  and 
marks  the  most  pretentious  effort  yet  made  along  these  lines 
in  railroad  shops.  Its  installation  and  the  results  accom- 
plished by  it  will  be  described  in  future  issues  of  the  Rail- 
way Mechanical  Engineer. 


The  Apprentice  Question 

/^NE  of  the  high  spots  in  the  Mechanical  Division  meet- 
^^^  ing  at  Chicago  was  the  individual  paper  by  John  Pur- 
cell  of  the  Santa  Fe,  on  training  mechanical  department 
apprentices,  and  the  discussion  which  followed  its  presenta- 
tion. Is  it  not  true  that  there  has  been  entirely  too  much 
"buck  passing"  on  this  matter  in  the  past?  There  has  been 
no  question,  for  instance,  about  the  necessity  for  highly 
skilled  mechanics  on  the  railroads  and  in  the  industries.  Ap- 
prenticeship, 'however,  in  some  industries  and  on  some 
railroads  is  more  or  less  of  a  joke.  Apprentice  systems  have 
been  maintained  but  have  been  directed  in  a  haphazard  sort 
of  way;  in  only  a  comparatively  few  cases  have  compre- 
hensive training  systems  been  developed,  carefully  planned 
to  meet  the  existing  conditions  and  taking  advantage  of  tlie 
best  methods  and  practices  which  have  been  developed.  Too 
many  railroads  have  said,  "Why  should  we  go  to  a  lot  of 
extra  expense  and  effort  to  develop  skilled  workers  for  other 
railroads  and  other  industries?"  In  other  words,  they  did 
not  want  to  go  into  the  proposition  unless  ever\-body  else  did 
the  same  thing.  This,  of  course,  is  an  extremely  selfish  point 
of  view  and  is  largely  responsible  for  the  great  shortage  of 
skilled  labor  in  industry  today. 

Fortunately,  the  shoe  has  begun  to  pinch  so  hard  that 
there  seems  to  be  a  more  or  less  general  movement  toward 
the  adoption  of  modern  apprenticeship  plans,  such  as  advo- 
cated by  the  Santa  Fe  and  a  number  of  other  progressive 
roads.  The  indications  are  that  during  the  coming  year  we 
may  expect  a  great  advance  in  the  application  of  the  best 
modern  apprenticeship  methods  on  many  roads.  Mr.  Pur- 
cell's  summing  up  of  the  results  which  have  been  obtained 
on  the  Santa  Fe  is  well  worth  careful  consideration  and 
study  on  the  part  of  all  who  are  interested  in  this  matter. 

The  perennial  question  of  special  apprentices  is  once  again 
coming  to  the  forefront.  Several  roads  are  now  taking  on  a 
considerable  number  of  college  graduates  with  the  hope  of 
giving  them  a  practical  training  and  welding  them  into  the 
organization.  A  good  share  of  the  discussion  of  Mr.  Pur- 
cell's  paper  related  to  the  use  of  college  men  by  the  rail- 


roads. Regardless  of  the  pros  and  cons  of  the  discussion  on 
this  subject,  it  must  not  be  forgotten  that  some  of  the 
strongest  leaders  in  the  development  of  the  mechanical  de- 
partments of  the  railroads  of  this  country  have  been  techni- 
cally trained  men;  moreover,  as  the  scope  and  responsibili- 
ties of  the  department  have  widened,  the  demand  for  such 
men  has  been  growing  stronger  and  stranger. 

It  may  be  profitable  to  find  just  what  reactions  the  ap- 
prentices themselves  have  toward  the  different  methods  of 
training  which  are  used.  After  all.  unless  they  themselves 
appreciate  the  efforts  that  are  being  made  to  train  them  and 
take  a  real  interest  in  their  work,  little  in  the  way  of  fruit- 
ful results  can  be  expected.  Is  it  not  true,  also,  that  fre- 
quently we  assume  that  the  boys  are  looking  at  things  in  a 
certain  way,  when  as  an  actual  fact  their  ideas  are  radicallv 
different  from  what  may  have'  been  anticipated?  Is  it  not 
logical  to  suppose  that  a  study  of  their  frank  reactions  will 
be  very  helpful  in  suggesting  ways  and  means  of  making 
the  apprentice  training  methods  more  effective?  It  was  for 
these  reasons  that  the  Railway  Mechanical  Engineer  last 
month  announced  two  competitions,  to  close  September  1. 
1923.  First  and  second  prizes  of  $35  and  $25  were  offered 
for  the  best  articles  received  from  regular  apprentices  now 
in  service,  these  prizes  to  be  awarded  on  the  basis  of  the 
practical  value  of  the  observations  or  suggestions  in  their 
contributions.  Another  competition  with  first  and  second 
prizes  of  the  same  amounts  was  offered  to  college  men  who 
are  now  serving  either  as  regular  or  special  apprentices,  for 
their  comments  on  the  opportunities  which  are  being  offered 
to  them  by  the  railroads  and  how  the  railroads  can  make 
the  best  use  of  their  services;  these  papers  to  be  judged  on 
the  practical  value  of  the  suggestions  and  criticisms.  While 
no  limit  is  placed  on  the  length  of  the  contributions  in  these 
competitions  it  is  suggested  that  thev  contain  not  more  than 
one  thousand  words. 


Enginehouse  Crane  FaciUties 

/^NE  of  the  important  features  of  enginehouse  design  re- 
^^  ferred  to  by  the  committee  on  that  subject  is  the  pro- 
vision of  cranes  for  handling  increasingly  heavy  locomotive 
parts.  If  21  out  of  42  roads,  as  reported,  use  no  mechanical 
hoisting  devices  at  all  in  enginehouses  and  only  five  of  the 
total  number  use  power  trucks,  the  general  need  of 
greater  facilities  for  handling  heavy  driving  wheels, 
rods,  air  compressors,  etc.,  can  be  readily  appreciated. 
Owing  to  relatively  high  first  cost,  overheard  travel- 
ing cranes  are  more  or  less  limited  to  large  term- 
inals handling  heavy  repairs  and  in  these  installations 
the  recent  tendency  has  been  to  segregate  heavy  repair  work 
at  a  few  stalls  or  pits  served  by  the  traveling  crane  rather 
than  have  the  crane  extend  over  all  the  pits.  Jib  cranes 
and  mono-rail  hoists  have  their  respective  fields  of  useful- 
ness. In  the  case  of  the  latter,  the  rails  should  be  laid  out 
so  that  "spotting"  a  locomotive  in  order  that  the  hoist  may 
reach  the  required  parts  will  be  unnecessary.  Experience 
bears  out  the  statement  of  the  committee  that  "unwheeling 
hoists  will  prove  economical  where  all  drivers  are  to  be 
dropped  and  work  done  on  them."  Tractors  are  mentioned 
in  the  report,  but  the  committee  seems  to  have  omitted 
reference  to  one  of  the  most  important  time  and  labor-saving 
devices  recently  adapted  to  enginehouse  use — the  power 
crane  truck.  Storage  battery  trucks  with  power-operated 
radial  lift  arms  have  been  installed  for  a  sufficient  period  in 
many  enginehouses  throughout  the  country  to  demonstrate 
their  great  value  in  saving  time  and  labor.  They  are  used 
not  only  in  removing  and  applying  heavy  locomotive  parts 
but  in  transporting  these  parts  about  the  enginehouse,  ma- 
chine shop  and  storehouse  with  a  minimum  of  manual  labor. 
Air  compressors,  for  example,  can  be  applied  with  ease  using 
the  radial  lift   arm   as  compared   to  chain   falls   and   brute 
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strength.  These  trucks  are  now  furnished  with  sufficient 
capacity  to  lift  parts  weighing  3,000  lb.  or  less  12  ft.  above 
the  floor,  and  the  operating  speed  under  full  load  is  about 
400  ft.  per  min.  In  connection  with  power  crane  trucks 
an  important  adjunct  is  a  smooth,  hard  floor  in  the  engine- 
house  and  passageways  to  the  machine  shop  and  storehouse. 
The  trucks  are  powerful  enough  to  negotiate  rough  floors, 
but  results  are  mucli  more  satisfactory  with  smooth  flooring. 


Mechanical  Officers  Have  Most  to  Gain 

IN  their  addresses  before  the  Mechanical  Division  conven- 
^  tion  at  Chicago,  June  20  to  22,  both  \V.  B.  Storey,  pres- 
ident of  the  Atchison,  Topeka  &  Santa  Fe,  and  C.  H.  Mark- 
ham,  president  of  the  Illinois  Central,  laid  particular  empha- 
sis on  the  need  that  every  officer  take  an  active  part  in  the 
efforts  of  the  railroads  to  bring  about  a  better  public  under- 
standing of  the  railroad  problem.  Mr.  Markham,  further- 
more, referred  specifically  to  the  fact  that  the  extent  to  whicli 
capital  will  probably  be  available  for  needed  facilities,  is 
likely  to  depend  on  the  extent  to  which  such  an  understanding 
is  effected.  In  this  respect  the  officers  of  no  departments  have 
a  greater  interest  in  effecting  a  satisfactory  solution  of  the 
railroad  problem,  whereby  the  return  on  the  capital  invested  in 
the  railroads  will  be  sufficient  to  restore  their  credit  for  liberal 
supplies  of  new  capital,  than  those  of  the  mechanical  de- 
partment. Speaking  of  the  railroads  as  a  whole,  probably 
no  department  is  so  generally  under-supplied  with  facilities 
or  has  its  much-needed  appropriations  stricken  from  the 
budget  as  frequently  as  does  the  mechanical  department. 
And,  contrary  to  the  opinion  quite  frequently  held  by  me- 
chanical department  sufferers,  this  is  not  entirely  due  to  a 
failure  to  appreciate  the  opportunities  for  the  productive 
use  of  capital  in  this  department,  but  is  the  result  of  neces- 
sit}-  when  the  -  amount  of  capital  obtainable  will  do  no 
more  than  supply  the  equipment  needed  for  direct  use  in 
satisfying  the  demands  of  the  public.  The  officers  of  no 
department,  therefore,  have  a  more  direct  interest  in  obtain- 
ing fair  treatment  for  the  railroads  from  the  public,  as  it  is 
only  through  such  treatment  that  the  mechanical  depart- 
ments are  fikely  to  Ije  in  a  position  to  secure  the  appropria- 
tions much  needed  for  reducing  the  cost  of  its  operations. 


The  Mechanical  Division  Meeting 

THE  mechanical  oflicers  of  the  railroads  have  reason  to 
be  proud  of  the  meeting  which  the  Mechanical  Division 
of  the  American  Railway  Association  held  last  month  in 
Chicago.  The  three-day  session  was  crowded  with  reports 
and  papers  of  exceptional  interest  and  value  and  a  record 
of  accomplishments  was  made  which  compares  favorably 
with  any  previous  convention.  In  this  issue  of  the  Railway 
Mechanical  Engineer  will  be  found  a  ver>'  complete  report 
of  the  proceedings.  It  deserves  careful  study  because  every 
man  in  the  mechanical  department  will  find  in  it  many  ideas 
that  he  can  profitablv  apply  in  his  daily  work.  It  would  be 
futile  to  trv  to  list  the  high  spots  of  the  meeting.  Mechanical 
work  is  so  manv-sided  that  each  man  must  find  them  for 
himself.  However,  there  are  some  rather  unusual  features 
of  the  meeting  which  deserve  special  emphasis. 

The  Executive's  Viewpoint 
Modern  railroads  are  enormous  organizations  spread  over 
a  wide  area  and  extremely  complicated  in  operation.  Some 
emplov  more  than  100,000  men  and  have  monthly  revenues 
in  excess  of  fiftv  million  dollars.  The  mind  can  scarcely 
grasp  the  ramifications  of  such  a  system.  Under  the  cir- 
cumstances it  is  natural  that  there  should  Ije  a  tendency  for 
railroad  emplovees  to  acquire  a  local  or  departmental  pomt 
of  view.  The  addresses  of  Mr.  Aishton,  Mr.  Atterbur>-, 
Mr   Markham  and  Mr.  Storey  strike  a  note  that  has  seldom 


been  sounded  at  previous  conventions.  They  give  a  well- 
rounded  j)rcsentation  of  tlie  way  in  which  the  mechanical 
department  officer  can  best  function  as  a  part  of  the  great 
North  American  transportation  system. 

It  is  interesting  to  notice  the  reiteration  of  the  part  rail- 
road men  can  take  in  molding  an  enlightened  public  o|)inion 
on  the  railroad  question.  Manufacturers  and  storekeepers 
have  many  points  of  contact  with  the  p>eople  in  their  com- 
munities. Through  Chambers  of  Commerce  and  another 
business  organization,  they  make  their  influence  felt.  Rail- 
road men  may  well  follow  their  example.  No  railroad  officer 
should  adopt  the  attitude  that  his  company's  relations  with 
the  public  can  be  handled  entirely  by  the  traffic  department. 
There  is  a  real  message  for  the  mechanical  officer  in  the  ap- 
peal of  the  executive  for  help  in  bringing  about  a  better 
understanding  of  the  railroad  question. 

Getting  Results  from  What  You  Havk 

The  Mechanical  Division  of  the  American  Railway  Asso- 
ciation has  sometimes  been  regarded  primarily  as  a  stand- 
ardizing organization.  This  is,  of  course,  ;ui  important 
branch  of  its  work  but  the  primarj'  function  of  the  mechanical 
department  officer  is  to  operate  the  existing  facilities  with 
a  maximum  efficiency  and  economy.  Probably  more  atten- 
tion was  given  to  questions  of  this  nature  than  at  any 
previous  convention.  The  di.scu.ssion  on  increasing  the 
mileage  of  locomotives  and  on  the  management  of  shops 
and  repair  tracks  are  examples  of  the  good  work  which  the 
Division  can  do  in  disseminating  information  regarding  ap- 
proved methods. 

More  Important  Than  IMechanical  .Appliances 

The  experience  of  the  past  few  years  has  directed  atten- 
tion very  forcefully  on  the  relations  between  the  management 
and  the  employees,  as  was  thoroughly  indicated  by  the 
numerous  references  to  the  human  element.  The  paper  by 
Mr.  Purcell  and  the  discussion  which  followed  its  presenta- 
tion show  how  effective  apprentice  training  courses,  con- 
sistently carried  on,  can  be  in  solving  some  of  the  most 
troublesome  personnel  problems  that  the  railroads  are  fac- 
ing. Other  phases  of  employee  relations  were  discussed  by 
General  Atterbury,  Mr.  Demarest  and  Mr.  Goodnow.  One 
of  the  points  that  was  emphasized  particularly  was  the  im- 
portance of  the  foreman  and  the  necessity  for  training  men  ^ 
in  such  positions.  It  would  seem  that  the  Mechanical 
Division  might  well  carry  on  the  good  work  which  it  has 
done  this  year  on  the  personnel  question  by  "cliscussHng  next 
}-ear  the  problem  of  selecting  and  training  foremen. 

The  Car  Construction  Report 

The  action  of  the  Mechanical  Division  in  voting  to  submit 
the  report  of  the  Car  Construction  Committee,  embodying 
designs  of  standard  box  cars,  to  letter  ballot  no  doubt  marks 
one  of  the  final  steps  toward  the  adoption  of  standard  box 
cars.  This  movement  was  started  Ijefore  this  country  entered 
the  war  and  the  final  design  is  the  outcome  of  many  years 
of  careful  study.  The  standard  designs  overcome  many  of 
the  objections  that  have  been  offered  in  the  past.  They 
provide  a  flexible  construction  which  retains  interchange- 
ability  of  parts  but  permits  the  use  of  any  satisfactory  alter- 
nates'and  allows  considerable  latitude  in  detail  design.  In 
its  present  form  the  standard  car  will  probably  prove  satis- 
factor)-  to  the  great  majority  of  roads.  The  complete  designs 
prepared  by  the  committee  are  intended  to  give  the  best 
practical  combination  of  maximum  strength  with  minimum 
weight.  Many  of  the  details  are  new  and  it  is  probable  that 
some  changes  will  be  found  desirable  when  the  cars  are  in 
actual  service.  On  the  whole,  it  would  seem  that  the  com- 
mittee has  succeeded  very  well  in  developing  a  car  that  will 
sjive  the  minimum  over-all  operating  cost  and  has  avoided 
the  disadvantages  of  standardization,  though  obtaining  all  its 
practical  benefits. 
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What  Our  Readers  Think 


Influence    of    Copper   on    Corrosion 
of  Steel 

Calcutta,   India. 

To  THE  Editor: 

The  writer  was  interested  to  notice  in  a  recent  issue  of  the 
Railway  Mechanical  Engineer  that  American  engineers  were 
now  frequently  specifying  that  copper-bearing  steel  shall  be 
used  for  roofs  of  rolling  stock,  and  also  for  such  parts  of 
freight  cars  as  come  into  contact  with  the  lading.  The 
publication  of  the  results  obtained  from  this  policy  would 
be  of  the  greatest  interest  to  railway  engineers  all  over  the 
world. 

The  usual  practice  in  the  case  of  steel  construction  in 
India  is  to  use  steel  paneling  as  follows: — 16  S.W.G. 
(0.065  in.  thick)  for  coaching  or  passenger  stock  and  12 
S.W.G.  (0.109  in.  thick)  for  freight  or  goods  stock.  Roof 
plates  for  goods  stock  are  of  steel  10  ft.  10^  in.  by  4  ft. 
S}i  in.  by  2^  lb.  The  plates  are  rolled  from  steel  made 
by  either  the  acid  or  basic  open-hearth  process. 

It  is  found  that  such  paneling  and  sides  to  passenger 
vehicles  may  become  completely  corroded  through  in  from 
three  to  ten  years,  the  corrosion  occurring  in  the  region  of  the 
bottom  sills  and  also  to  a  lesser  extent  along  the  moldings. 
The  corrosion  invariably  occurs  from  the  inside  outwards 
and  up  to  the  present  no  means  have  been  devised  to  stop 
this. 

It  should  be  rememl>ered  in  this  connection  that  pas- 
senger stock  in  India  is  provided  with  lifting  or  dropping 
window  sashes  and  shutters,  while  in  some  cases  lifting  wire 
gauze  screens  are  also  provided.  These  special  arrangements 
are  of  course  the  outcome  of  local  conditions  and  climate. 
Unfortunately  their  provision  allows  an  eas_\-  ingress  of 
water  and  damp  to  the  inner  sides  of  the  paneling.  Even 
in  the  dry  seasons  the  trouble  still  exists  through  the  ingress 
of  water  used  for  washing  down  the  cars.  With  the  fixed 
windows  usual  in  most  other  countries,  this  trouble  does  not 
exist  and  the  life  of  paneling  "is  correspondingly  increased. 

The  existing  tendency  is  to  panel  the  sides  with  small 
size  match-boarding,  a  practice  found  to  be  both  convenient 
for  repairs  and  economical  in  the  saw  mills.  The  main  dis- 
advantage is  that  under  the  trying  climatic  conditions  of  this 
country,"  it  is  difficult  to  maintain  the  paintwork  in  first 
<^lass  condition  owing  to  the  multiplicity  of  joints  in  the 
rmatch-boarding. 

With  regard  to  freight  cars  in  India,  the  whole  of  the 
mO(5eni  stock  is  completely  of  steel  construction.  Very  little 
trouble  is  experienced  with  the  roofs,  but  corrosion  takes 
place  along  the  bottoms  of  the  vertical  panels,  reducing 
their  life  to  about  ten  years. 

In  view  of  the  immense  importance  of  this  subject  of  cor- 
rosion the  following  points,  which  have  been  taken  from  a 
recent'  paper  read  bv  Sir  Robert  Hadfield  before  the  In- 
stitution of  Civil  Engineers,  London,  may  be  of  interest. 

The  subject  of  the  paper  was  the  preparation  and  descrip- 
tion of  various  ferrous  metals  used  in  an  elaborate  research 
into  the  deterioration  of  structures  exposed  to  sea  action, 
including  some  general  considerations  on  the  subject  of 
corrosion.  The  paper  is  profusely  illustrated  with  micro- 
photo<Traphs  and  contains  information  of  great  general  m- 
'terest^o  engineers.  The  results  of  the  research  are  being 
awaited  with  great  interest  by  engineers  in  England. 

Sir  Robert  Hadfield  points  out  the  probable  importance 
of  proper  heat  treatment  of  all  ferrous  alloys,  even  in  the 
,case  of  the  nought   irons  and  low  carbon  steels,  and  the 


data   supplied   in   this   connection    alone   is  of   considerable 
value. 

In  the  second  portion  of  his  paper,  the  author  refers  briefly 
to  the  current  theories  on  corrosion,  and  then  goes  on  to 
review  the  position  regarding  the  influence  of  copper  on 
steel. 

Briefly,  the  pwsition  is  that,  although  several  investigations 
have  been  made  on  the  subject,  the  fact  that  copper  has 
some  beneficial  effect  upon  iron  has  not  yet  been  fully  sub- 
stantiated. D.  M.  Buck  of  Pittsburgh  has  come  to  the  con- 
clusion from  a  long  series  of  careful  experiments  that  0.25 
per  cent  of  copper  improves  the  resistant  properties  of  steel 
to  corrosion  in  air.  Dr.  S.  L.  Hoyt  of  Minneapolis  has  come 
to  the  conclusion  that  the  best  material  for  sheeting  should 
contain  0.20-0.25  per  cent  of  copper.  Dr.  Cushman  of 
Washington  as  a  result  of  sptecial  study  on  the  subject  con- 
siders that  copper  in  small  cjuantities  has  a  tendency  to  re- 
duce corrosion  in  an  acid  atmosphere.  On  the  other  hand, 
he  finds  that  under  certain  conditions,  such  as  immersion 
in  waters,  either  acidic  or  alkaline,  the  presence  of  copper 
appears  to  be  either  of  no  value  or  positively  detrimental. 

Inspired  ver\'  largely  by  these  American  investigations,  the 
Germans  carried  out  a  similar  research,  extending  even  dur- 
ing the  war  period.  Owing  to  the  fact  that  the  German 
ores  contain  small  proportions  of  copper  which  occur  in  the 
manufactured  steels,  they  had  a  special  incentive  for  ar- 
riving at  some  conclusion  in  this  connection.  However, 
it  was  found  that  the  effect  of  copper  depended  largely  upon 
the  conditions  of  exposure  while  in  most  cases  its  influence 
was  uncertain.  In  certain  other  respects  they  found  them- 
selves unable  to  confirm  the  results  arrived  at  by  other 
experimenters. 

In  his  summing  up.  Sir  Robert  Hadfield  says  "... 
it  is  considered  from  the  investigation  that  the  addition  of 
copper  to  steel  for  the  purpose  of  preventing  or  mitigating 
corrosion  would  not  generally  be  advisable." 

The  position  is  undoubtedly  obscure,  but  under  certain 
conditions  of  atmospheric  exposure,  there  would  appear  to  be 
a  general  tendency  towards  crediting  small  admixtures  of  cop- 
per with  some  beneficial  effect.  For  the  enterprise  of  the 
American  engineers  who  have  done  and  are  doing  so  much  to 
unravel  this ''difficult  problem,  English  and  other  engineers 
will  feel  indebted  and  it  is  sincerely  hoped  that  these  ef- 
forts may  be  rewarded  by  a  success  commensurate  with  the 
time  and  money  expended, 

R.  C.  Case, 

Indian   State  Railways. 


New   Books 

Steam  Power.  B.v  C.  F.  HirshMd  and  T.  C.  Ulbrkht,  474  pages, 
S}i  bu  by  IVz  in-,  252  illustrations,  bound  in  cloth.  Pub- 
lished by  John  Wiley  &■  Sons,  Nc-v  York. 
The  first  edition  of  this  book  was  printed  in  1916.  The 
second  edition,  now  issued,  has  been  revised  carefully  and 
considerable  new  matter  included.  It  was  written  primarily 
as  a  text  book  for  students  in  technical  schools  and  being 
of  an  elementary  character,  will  be  found -to  be  of  particular 
value  to  operators  of  power  plants  and  others  who  do  not 
wish  to  go  fully  into  details  of  theory  or  thermodynamics. 
No  mathematics'  higher  than  elementary  geometry  are  used  in 
the  text  and  only  a  sufficient  amount  of  physics  to  make  the 
subject  clear.  Descriptions  are  given  of  condensing  and  non- 
condensing  reciprocating  engines  of  various  types,  including 
simple,  compound  and  una-flow.  There  are  chapters  on 
valve  gear,  regulation,  indicator  and  entropy  diagrams. 
Other  subjects  covered  are  turbines,  condensers  and  auxiliarj- 
equipment.  Steam  boiler  fuels  and  combustion  are  also 
taken  up.  A  few  steam  tables  and  a  well-prepared  index 
complete  this  short,  but  well-written  book. 


The  Boostcr-tqi(ifp,ii  Locomotive  and  the  D.  &  H.  Dynamometer  Car 


Tender  Booster  Increases  Tonnage  3 1  Per  Cent 

Delaware   &    Hudson  Demonstrates    Hauling    Capacity    of    Consolidation 
Locomotive  Equipped  with  This  Device 


A  REMARKABLE  demonstration  of  the  ability  of  the 
M  &  L  tender  booster  to  increase  the  tonnage  which  a 
locomotive  can  haul  was  given  on  the  Delaware  &  Hud- 
son on  June  5.  On  that  day  a  Consolidation  locomotive 
equipped  with  the  booster  took  a  train  31  per  cent  in  excess 
of  the  standard  rating  up  a  0.8  per  cent  grade  nearly  six  miles 
long.  This  heavy  train  was  stopped  on  the  grade  and  could 
not  be  started  by  the  locomotive  alone.  When  the  booster  was 
thrown  in,  the  train  began  to  move  at  once  and  was  ac- 
celerated quickly  to  a  speed  of  seven  miles  an  hour.  The 
booster  used  in  the  test  is  similar  in  general  to  the  first  de- 
sign, which  was  described  and  illustrated  in  the  Railway  Age 
of  July  22,  1922,  page  145. 

The  demonstration  was  conducted  between  Scoharie  Junc- 
tion and  Delason  and  was  watched  by  about  60  representa- 
tives of  railroads  and  supply  companies.  The  profile  of  the 
track  on  which  the  test  train  ran  is  shown  in  one  of  the  draw- 
ings. It  has  a  long  grade  of  0.8  per  cent,  compensated,  from 
JX  tower,  about  mile  post  35. 1,  to  mile  post  29.5.  The  train 
consisted  of  a  superheated  Consolidation  locomotive,  No.  901, 
equipped  with  the  M  &  L  type  B  tender  booster,  the  Delaware 
&  Hudson  dynamometer  car  and  35  loaded  freight  cars.  The 
total  weight  of  the  train,  including  the  dynamometer  car,  was 
2,260  act'ual  tons,  or  2,476  adjusted  tons.  The  weights  and 
dimensions  of  the  locomotive  are  given  in  Table  I. 

The  demonstration  run  was  made  with  the  test  train  on  the 
fourth  track,  which  has  a  very  uniform  grade.  To  give  the 
spectators  an  opportunity  to  watch  the  performance  of  the 


locomotive  and  the  booster  a  special    train    with    flat    cars 
equipped  for  observation  purposes  was  run  on  a  parallel  track 


The  Test  Train  Pulling   Up  the  Grade  with  the  Train  for  Observers 

Beside   It 

alongside  the  locomotive.     The  te.'^t  train  started  at  JX  tower 
and  with  the  booster  thrown  in  moved  steadily  up  the  grade 
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Profile   of  Track   on   Which   the   Test    Run   of  the   Tender   Booster   Was   Made 
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at  a  s.i)eed  of  al.iout  T^z  miles  an  hour.  At  about  mile  jiost 
33  the  booster  was  thrown  out  and  in  three  times  while  the 

locomotive  was  moving  at  about  8  miles  an  hour,  to  demon- 
strate the  operation  of  the  booster  control  mechanism.  The 
train  was  stopped  at  mile  post  30.26  at  11:01.  Practically 
the  entire  train  was  standing  on  a  2  deg.  15  min.  curve,  the 

TABLE  I 

Weights,    Dimen-sions   and    I\\ctors    of    I-nc  fiMinlvE    No.    '^Ul 

Type    of    locomotive- Consolidalion 

Cylinders,  diameter  and   stroke 21;;.    m.    hy    M>    in. 

Valve    gear,    type Stephenson 

Weights  in  working  i.tdcr; 

On   drivers    183.150  Hi 

On    front    truck 24,000    II. 

Total    cnnmc    207,150 

Tender   loaded    :57,0o7 

Tender    empty    S8,4O0 

Wheels,  diameter  onlside  tires; 

Driving    57    in. 

Front   truck    ■'<>    '"■ 

Tender   -S"    '" 

Boiler: 

Xype Wooten 

Steam  pressviie    215    11). 

Diameter,  first  ring,  inside 73    in. 

Firebox,  length   and   width 120; ,,  in.  by  Uis  m. 

Tubes,    number    and    diameter 210 — ^^  in. 

Flues,   number  and   diameter '^"T^'A  "' 

Length   over   tube   sheets 14    't-    0    in. 

Grate  area 90-1   ^q-  f- 

Heating   surfaces: 

Firebox    2;'    -'1    •' 

Tubes  and   Hues    J.I  1(.  sq.  fi. 

Total  evaporative    2..i4.'  sq.   It 

.'^uperhciliiii; ■*'  '    *'!■   V 

Comb,   cv.ipor.itivc  and  supcrlie.iling    2.S14  si|.   tt. 

Tender: 

Style            Kectangular 

Water    c.ipacity     ','.000  gal. 

Fuel    capacitv     '-"^  '""^ 

Rated  tractive  force.  ,S5  per  cent   ''"'Jo'' 

Cylinder   horsepower    (Cole)    ^'^c'r 

Boiler  horsepower    (Cole)    (est.)         ^  ic 

Weight  on  drivers  H-  tractive  force 4  35 

Boiler  horsepower   -^   cylinder  horsepower,  jrer  cent....  102 


locomotive  having  just  passed  onto  the  tangent.  With  the 
booster  cut  out  several  attempts  were  made  to  start  the  train, 
but  although  the  steam  pressure  was  at  the  maximum,  the 
main  engines  alone  could  not  overcome  the  resistance  at  this 
point.      When  the  booster  was  thrown   in,   the  train   imme- 


the  booster  engine  and  from  a  comparison  with  the  gage  on 
the  locomotive  boiler,  no  drop  in  pressure  was  perceptible. 
The  steam  temperature  was  about  650  deg.  on  the  locomotive 
and  610  deg.  on  the  booster. 

Near  the  left  end  of  the  dynamometer  record  will  be  noted 
one  point  where  the  booster  was  cut  out  and  again  thrown  in. 
The  sharp  falling  off  of  the  tractive  force  and  the  immediate 
decrease  in  speed  are  convincing  evidence  of  the  work  done 


The    Booster    Engine   with    Crank   Case    and    Gear   Covers    Removed 

by  the  booster.  The  chart  shows  the  tractive  force  of  the 
booster  at  a  speed  of  about  7  miles  an  hour  is  about  10,000  lb. 
The  construction  of  the  booster  differs  little  from  the 
earlier  design  described  in  tlie  previous  article  in  the  Railway 
Age.  The  principal  modification  is  in  the  size  of  the  cylin- 
ders which  are  now  12  in.  diameter  by  10  in.  stroke.  The 
rated  tractive  force  for  the  Type  B  design  with  12  in.  by  10 
in.  cylinders,  70  per  cent  cut-off  and  36-in.  wheels,  is  as  fol- 
lows: 185  lb.  steam  pressure,  13,300  lb.;  200  lb.  steam  pres- 
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A   Section  of  the   Dynamometer   Chart  of  the   Test   Run 


liiately  started  and  accelerated  to  7  miles  per  hour  in  about 
660  ft.,  this  s|)eed  being  maintained  with  little  variation  to 
the  top  of  the  grade. 

One  of  the  illustraticns  is  a  ri-|ii-iKlucti(in  tjf  tlie  dyna- 
mometer chart  at  this  section  of  the  run.  It  will  be  noted 
/tliat  the  comliined  tractive  force  of  the  locomotive  and  the 
tender  booster  was  over  50,000  lb.  The  locomotive  was  fired 
with  a  mixture  of  anthracite  and  bituminous  coal  and 
throughout  the  run  the  steam  pressure  remained  quite  uniform 
at  about  210  lb.     A  gage  was  connected  to  the  steam  chest  of 


sure,    14,4UU   lb.;    21U  lb.   steam  pressure,    15,100  lb.      The 
weight  of  the  booster  with  its  truck  is  28,000  lb. 

The  engine  with  its  control  and  transmission  is  hung  from 
a  three-point  suspension  on  the  axles  and  is  geared  t(?  the 
rear  axle  with  a  ratio  of  2.25  to  1.  The  idler  gear  is  car- 
ried in  a  cast-steel  frame  rotating  about  the  engine  shaft  and 
is  thrown  into  engagement  with  the  gear  on  the  axle  by  a 
small  steam  cylinder.  The  gear  on  the  main  shaft  and  the 
idler  gear  are  both  8  in.  in  diameter  with  10  in.  face  while 
the  driving  gear  on  the  axle  is  18  in.  in  diameter,  10  in.  face. 
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The  gears  are  enclosed  in  a  separate  compartment  und  run  in 
soft  grease.  The  clutch  cylinder  is  .separated  from  the  main 
frame  except  at  the  point  where  it  is  supported,  to  prevent 
the  steam  from  heating  the  oil  which  lubricates  the  booster 


a  scoop  on  the  bottom  of  the  connecting  rcnis  which  lubricates 
the  crank  l>earings. 

No  change  has  been  made  in  the  steam  supph',  which  is 
taken  from  the  main  locomotive  steam  pipes  and  is  controlled 


mechanism.     The  connecting  rods,  crossheads  and  bearings      by  an  air-operated  valve  which  is  opened  or  closed  by  an  air 


Assembly    Drawing    of   Truck    Used   with    the    M.   &    L.    Booster 


are  lubricated  by  a  splash  system.    A  scoop  is  attached  to  the  valve  in  the  cab.     To  obtain  the  necessary  llexibility  in  the 

counterweight  inside  the  crank  case  and  as  the  engine  re-  steam  connections  between  the  engine  and  tender  and  also  be- 

volves,  this  throws  oil  into  a  pan  from  which  it  runs  through  tween  the  tender  frame  and  the  booster,  Barco  joints  are  used, 

pipes  to  the  main  bearings  and  the  eccentric.     There  is  also  The  steam  line  from  the  locomotive  to  the  booster  is  3-in.  pif)e 


The   M.  &  L.  Type  B  Tender  Booster 
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with  a  steam  trap  just  ahead  of  the  booster  engine.  For  the 
exhaust,  33<-in.  pipe  is  used  which  is  curved  upward  and  ex- 
hausts into  a  vertical  pipe  through  the  tender  tank.  Plans 
arenow  being  made  to  apply  a  feedwater  heater  to  utilize  the 
exhaust  steam. 

One  of  the  jirinciiial  features  of  the  M  &:  L  liooster  is  the 
simple  and  positive  control  mechanism.  As  will  be  noted 
from  the  drawing,  the  steam  fmm  the  locomotive  passes  to 
the  clutch  cylinder  before  it  reaches  the  booster  engine.  The 
steam  passages  are  so  arranged  that  the  gears  must  be  in 
mesh  before  anv  con.^iderable  amount  of  steLUii  ran  reach  the 
booster  cylinders.  Since  the  clutch  piston  controls  both  the 
me.-hin'i  of  tlie  gears  and  tin-  a(hni--it!n  of  steam  t<<  llie  l>ooster 


center.  The  stresses  in  the  side  rods  are  low  even  at  rela- 
tively high  speed.  The  forces  acting  at  the  crank  pin  and  the 
centrifugal  force  at  12  miles  per  hour  cause  a  combined  stress 
of  5,132  lb.  per  sq.  in.  At  60  miles  an  hour  the  maximum 
stress  due  to  centrifugal  force  alone  is  9,100  lb.  As  the  loco- 
motive builder's  specifications  for  side  rods  call  for  material 
with  a  ten^ile  Strength  of  40,(100  lb.  per  sq.  in.  the  factor  of 
safety  is  ample. 

The  M  &  L  tender  booster  is  intended  for  use  in  freight 
service  and  is  especially  valuable  on  divisions  with  short  rul- 
ing grades.  It  makes  it  possible  to  increase  the  tonnage  of 
freight  trains  without  the  expense  of  reducing  grades  or 
strengtliening  rails  and  bridges  and  also  eliminates  the  need 


PIfln  and   Sectional   Elevations  of  Booster   Engine   and   Control   Mechanism 


secTforf  E-E 


cylinders,  the  successive  operations  in  throwing  the  booster 
into  action  must  necessarily  take  place  in  a  definite  sequence 
and  for  that  reason  the  device  can  be  engaged  at  any  reason- 
able speed  without  danger  of  damaging  the  mechanism. 
When  the  steam  supply  to  the  booster  is  .shut  off,  a  spring 
on  the  upper  side  of  the  clutch  piston  throws  the  gears  out 
of  mesh. 

The  truck  to  which  the  booster  is  applied  is  of  the  pedestal 
type  with  a  cast  steel  frame  with  such  modifications  as  were 
found  desirable  to  facilitate  the  booster  application.  The 
wheels  are  36  in.  in  diameter  with  centers  80  in.  apart. 
Power  is  transmitted  from  the  rear  to  the  front  axle  by  side 
rods  mounted  on  cranks  placed  at  a  radius  of  6  in.  from  the 


for  helper  engines.  Incidental  benefits  resulting  from  the 
use  of  the  tender  booster  are  reduced  stresses  on  draft  gear 
and  equipment  and  more  rapid  acceleration.  It  also  largely 
eliminates  slipping  and  consequently  reduces  rail  wear  and 
tire  wear.  The  Delaware  &  Hudson  is  planning  to  apply  the 
tender  booster  to  a  considerable  number  of  locomotives.  The 
first  to  be  equipped  are  Consolidation  locomotives  with  31,000 
lb.  tractive  force,  known  in  the  railroad  company's  designa- 
tion as  Class  E2.  These  locomotives  are  used  in  branch  line 
service  and  by  applying  boosters  the  railroad  will  be  able  to 
increase  tonnage  on  these  lines  and  avoid  a  large  expenditure 
for  stronger  bridges  which  would  otherwise  be  necessary  to 
accomplish  the  same  object. 


Reducing  the  Corrosion  m  Steel  Cars 

Steel  Containing  a  Small  Percentage  of  Copper  Adopted   to 
Prevent    Rapid    Deterioration 

By  J.  J.  Tatum 
Superintendent  Car  Department,   Baltimore  &  Ohio 


Dl'RIXG  the  period  of  government  control  of  the  rail- 
roads, the  writer,  as  manager  of  the  Car  Repair  Sec- 
tion of  the  Railroad  Administration,  had  an  unusual 
opportunity  for  studying  the  condition  of  car  equipment  on 
the  various  railroads  of  this  country.  The  observations 
made  at  that  time  proved  conclusively  that  steel  freight 
equipment  built  in  recent  years  has  been  deteriorating  ver}' 
rapidly  due  to  corrosion.     On  the  other  hand,  it  is  noticeable 


good  condition — notwithstanding  it  did  not  receive  the  usual 
protection  of  frequent  painting,  as  has  more  modern  equip- 
ment— in  1917  a  piece  of  it  was  taken  from  the  car  and  sent 
to  the  laboratory  for  analysis.  The  chemical  comjxjsition  of 
the  sheet  was  found  to  be  as  follows:  Carbon,  very  low; 
sulphur,  .020  per  cent;  phosphorus,  .034  per  cent;  man- 
ganese, none;  copper,  .54  per  cent. 

The  analvsis  of  low  carbon  steel  now  generallv  used  for 


Fig.  1  — Box  Car  with  Iron  Superstructure,   Built  During  tlie  C:vil  War.  Tile  IVletal.  Altliough  Unprotected.  Shows  Very   Little  Deterioration 


that  occasionally  iron  and  steel  sheets  are  found  well  pre- 
served after  long  periods  of  service.  To  determine  the  rea- 
son for  the  difference  in  the  life  of  such  material,  some  of 
the  structures  which  had  shown  high  resistance  to  corrosion 
were  carefully  analyzed. 

In  1862  the  Mount  Clare  shops  of  the  Baltimore  &  Ohio 
built  a  considerable  number  of  box  cars  with  iron  bodies 
and  wood  underframes.  Some  of  these  cars  are  still  in 
existence  and  the  original  sheets  in  the  bodies  are  well  pre- 
served as  shown  by  the  car  illustrated  in  Fig.  1,  which  is 
still  in  service  as  shop  car  at  the  Mount  Clare  shops.  Be- 
cause the  metal  in  the  superstructure  of  this  car  was  in  such 


car  work  is  approximately  as  follows:  Carbon,  .18  per  cent; 
sulphur,  .045  per  cent;  phosphorus,  .015-. 035  per  cent; 
manganese,  .50  per  cent;  copper,  none.  It  is  interesting 
to  compare  these  two  analyses  with  the  composition  of  the 
copper-bearing  steel  which  the  Baltimore  &  Ohio  is  now 
using  in  passenger  and  freight  cars.  This  shows  an  analysis 
as  follows:  Carbon,  low;  sulphur,  .040  per  cent;  phosphorus, 
.008  per  cent;  manganese,  .38  per  cent;  copper,  .25  per  cent. 
Another  instance  of  metal  resisting  corrosion  during  a  long 
period  of  exposure  was  found  at  Cumberland,  Md.  The 
Baltimore  &  Ohio  built  a  rolling  mill  at  this  point  in  1870, 
which  is  still  standing.    Recently  a  material  reclaiming  plant 
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was  established  in  this  mill.  The  supports  from  the  furnaces 
installed  when  the  mill  was  originally  placed  in  operation 
were  intact  and  several  of  the  furnace  stacks  still  remained. 
One  of  the  stacks  was  removed  because  of  the  necessity  of 
locating  a  furnace  in  the  space  it  occupied.     It  was  thought 


Fig.  2 — Corrosion   Due  to  Rain  Washing  Through  Coal   Indicated   by 
White   Deposits  on   Side   of  Car  and    Under   Hoppers 


at  the  time  it  would  be  necessary  to  build  a  new  stack  for 
the  furnace  being  installed.  When  the  old  stack  was  re- 
moved, to  our  surprise  it  was  found  that  the  metal  showed 
very  little  deterioration  notwithstanding  it  had  been  erected, 
as  nearly  as  could  be  established,  about  50  years  ago. 

There  is  a  great  deal  of  smoke  from  locomotives  at  Cum- 


it  gave  far  better  service  than  stacks  made  from  ordinary 
steel   as  now   manufactured. 

A  large  portion  of  the  side  walls  of  the  Cumberland  roll- 
ing mill  were  covered  with  galvanized,  corrugated  sheets. 
This  metal  was  also  in  good  condition,  showing  practically 
no  deterioration.  A  piece  was  cut  from  one  of  the  sheets  and 
sent  to  the  laboratory;  it  showed  carbon,  very  low;  sulphur, 
.022  per  cent;  phosphorus,  .092  per  cent;  manganese,  none; 
copper,  .35  per  cent. 

Following  the  investigation  further  with  a  view  to  finding 
a  metal  most  suitable  for  car  construction  which  would  give 
longer  life  and  would  not  deteriorate  from  corrosion  so 
rapidly  as  the  metal  which  the  Baltimore  &  Ohio  had  been 
using,  the  action  of  the  acids  in  coal  was  studied.  A  steel 
hopper  car  loaded  with  bituminous  coal  which  had  been 
standing  for  some  time  is  shown  in  Fig.  2.  It  will  be  noted 
that  a  white  coating  has  collected  on  the  sides  of  the  hopper 
sheets  and  there  are  white  deposits  on  the  track  and  ties 
left  from  the  rain  water  after  washing  through  the  coal. 
These  salt  deposits  were  collected  and  sent  to  the  chemical 
laboratory  for  analysis.  The  investigation  showed  the  de- 
posits to  be  sulphate  of  iron.  Part  of  it  was  light  green  in 
color  and  crystallized;  another  pile  was  whitish,  finer  and 
had  lost  the  water  of  crystallization.  The  deposits  were 
found  to  contain  free  acid  which  would  be  very  corrosive  to 
steel  sheets. 

A  piece  of   copper  steel   plate   and   a   piece  of   ordinary 


Fig.   3 — All-Steel    Car   after   12   Years'   Service,   Weakened    by   Corrosion   so  That   It   Buckled   at  the   Center 


berland  and  it  would  naturally  be  expected  that  the  corrosive 
gases  would  aft'ect  the  metal  in  the  stack.  In  order  to  find 
the  composition  of  this  material  which  remained  in  such  good 
condition,  a  piece  was  cut  from  the  stack  and  sent  to  the 
laboratory.  The  chemical  composition  was  found  to  be  as 
follows:  carbon,  .012  per  cent;  sulphur,  .030  'per  cent; 
phosphorus,  .177  per  cent;  manganese,  .05  per  cent; 
copper,  .44  per  cent.  This  stack  was  wrought  iron;  it  was 
not  as  good  a  grade  as  the  iron  found  in  the  old  box  car 
already  mentioned,  being  higher  in  sulphur  and  very  much 
higher  in  phosphorus;  but  even  so,  with  .44  per  cent  copper, 


steel  plate  were  immersed  in  a  saturated  solution  of  this  salt. 
The  result  of  this  test  was  as  follows: 


Weight  of  piece 
1S.3S3  gms. 


Weieht  of  piece 
26.928  gms. 


Copper    Steel 
Surface  exposed       Amount  dissolved    Amount  per  sq.  in. 


6.094  sq.  in.  .017  gms. 

Plain   Steel 


.0028  gms. 


Surface  exposed 
6.750  sq.  in. 


Amount  dissolved    Amount  per  sq.  in. 
.0480  gms.  .0071   gms. 


Further  investigation  of  both  freight  and  passenger  equip- 
ment showed  that  plates  and  structural  shapes  used  in  the 
construction  of  cars  which  were  exposed  to  lading  or  atmos- 
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phere  were  deteriorating  very  rapidly,  requiring  replacement 
in  from  10  to  12  years.  Figs.  3,  4  and  5  show  all-steel  coal 
and  coke  cars  which  were  built  in  1911.  The  steel  in  the 
sides  and  floors  of  these  cars  had  deteriorated   to  such  an 
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Figs.   4   and 


-Steel    Cars   with    Sides    so    Weakened    by    Corrosion 
That   They    Will    Not    Hold    Lading 


extent  that  they  would  not  hold  the  lading  and  did  not  have 
sufficient  strength  to  withstand  the  stresses  imposed  in 
service,  making  it  necessary  to  rebuild  the  cars  entirely.  The 
only  parts  which  could  be  reclaimed  were  the  center  sills, 


and  it  is  expected  that  this  material  will  give  much  longer 
service  than  was'  obtained  from  the  ordinary  steel  which 
was  originally  used.  Exhibit  A  show's  the  chemical  and 
physical  properties  of  copper-.'^tecl  sheets  required  by  the 
Baltimore  &  Ohio  specifications.  It  is  felt  that  the  investi- 
gation outlined  above  is  conclusive  and  convincing  evidence 
tliat  steel  with  a  small  content  of  copper  will  give  much 
longer  life  in  car  equipment. 

Exhibit  A 

Specifications   for   Copper-Bearing 

Miscellaneous  Sheets  and  Structural  Steel 

1.  Scope — This  specitication  takes  effect  from  date,  superseding 
all  specifications  for  this  material,  and  covers  material  used  in  coal 
car  construction,  passenger  car  roofs,  and  other  purposes  for  which 
its  use  has  been  approved  by  the  general  superintendent  of  motive 
power. 

M.\NUKACTURE 

2.  PrcK;ess — The  steel  shall  be  made  by  the  openhearth  process. 

CiiF.Mic.xL  Properties  .and  Tests 

3.  Chemical  Composition — (a)  The  steel  shall  conform  to  the 
following  requirements  as  to  chemical  composition : 

Phosphorus,    not    over 0.05  per  cent 

Sulpliur,    not    over 0.05  per  cent 

Copper,    nc.t    less    than 0.20  i)er  cent 

L^dle  Analysis  (b)  Analysis  made  from  the  test  ingot  made  by 
the  manufacturer  shall  conforni  to  the  requirements  in  Section  3-A. 

Check  Analysis  (c)  Analysis  made  by  tlie  purchaser  from  drill- 
ings shall  conform  to  the  requirements  in  Section  3-A. 

Physical  Properties  and  Tests 

4.  Tensile  Tests — ^(a)  The  material  shall  conform  to  the  fol- 
lowing  requirements : 

Tensile  strength,  lb.   per  sq.   in 50,000-65,000 

Yield  point,  min.,  lb.  per  sq.  in 0.5  tens.  str. 

Elongation   in   8   in.   min.   per  cent 1.500,000 -H  tens.  str. 

(b)  The  yield  point  shall  be  determined  by  the  drop  of  the 
beam  of  the  testing  machine. 

5.  Modifications — (a)  For  material  over  54  i"-  '"  thickness,  a 
deduction  of  1  from  the  percentage  of  elongation  specified  in  4-A 
shall  be  made  for  each  increase  of  H  in.  thickness  above  M  '"•  to 
a  minimum  of  18  per  cent. 


Fig.    6 — All    That    was    Worth    Saving    from    a    Hopper    Car.    Built    in    1911 


bolsters,  inclined  floor  supports  and,  in  some  instances,  the 
end  sills  and  short  draft  sills  from  the  bolsters  to  the  end 
sill  in  addition  to  the  draft  gear,  air  brakes  and  trucks.  The 
serviceable  parts  of  the  cars  which  could  be  used  in  rebuild- 
ing are  shown  in  Fig.  6.  The  center  sills  were  reinforced 
and  the  superstructure  re-erected,  the  finished  car  being 
shown  in  Fig.  7. 

Copper-bearing   steel   was   used    in   rebuilding   these  cars 


(b)  For  material  under  5/16  in.  in  thickness,  a  deduction  of  2.5 
from  the  percentage  of  elongation  in  8  in.  specified  in  Section  4-A 
shall  be  made  for  each  1/16  in.  decrease  in  thickness  below  5/16  in. 

6.  Bend  Test — (a)  The  test  specimen  shall  be  bent  cold  180  deg. 
without  cracking  on  the  outside  of  the  bent  portion  as  follows : 
For  material  J4  i"-  or  under  in  thickness,  flat  on  itself ;  for  material 
over  H  in.  to  and  including  l]4  in.  thickness  around  a  pin  the 
diameter  of  which  is  equal  to  the  thickness  of  the  specimen ;  and 
for  material  over  1%  'n.  in  thickness,  around  a  pin  the  diameter 
of  which  is  equal  to  twice  the  thickness  of  the  specimen. 
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7.  Test  Specimens. —  (a)  Tension  and  bend  test  specimens  shall 
be  taken  from  the  finished  rolled  material. 

(b)  Tension  and  bend  test  specimens  shall  be  of  tlie  full  thick- 
ness of  material  as  rolled  and  may  be  machined  to  the  form  and 
dimensions  shown  in  Fig.  8,  or  with  both  edges  parallel. 


(d)      When  ordered  in  thickness.     The  thickness  of  each  plate 
shall  not  vary  more  than  0.01  in.  under  that  ordered. 

Workmanship  and  Finish 

10.     (a)     All  material  must  be  straight  and  smooth  and  those 


Ordered  thickness 
inches 

Under     J^     

M  to  -h,    exclusive    

■ft  to  54 1    exclusive 
J4  to  T^,    exclusive 

tfe  to  H,    exclusive     

^  to  iV.    exclusive    4.5 

fg  to  ^2,    exclusive 

5^   to  ^,    exclusive     

§^  to  54  -    exclusive    

J4  to  1,     exclusive    

1    or   over 


TABLE 

XO.    1 

Permissible 

excess    i:: 

average    we 

ghts 

ler 

square  fcot 

of  plates 

for  widths 

given,   expressed   in  ]j 

srcenlages  of 

nominal    weights 

48  to  60 

60  to  72 

72  to  84 

84  to  96 

96  to  lUS 

108  to  120 

120  to  132 

^ 

Under 

m. 

in. 

in. 

in. 

in. 

in. 

in. 

132  in. 

or      Ordered  thickness 

■4S  in. 

exclusive 

exclusive 

exclusive 

exclusive 

exclusive 

exclusive 

exclusive 

over 

inches 

9 

10 

12 

14 

Under    Vs. 

8 

9 

10 

12 

S^  to  A,  exclusive. 

/ 

8 

9 

10 

12 

-ft  to  54 »  exclusive. 

6 

/ 

S 

9 

10 

12 

14 

16 

19 

54  to  ft,  exclusive 

D 

6 

7 

8 

9 

10 

12 

14 

17 

ft  to  ^,  exclusive. 

4.5 

5 

6 

7 

8 

9 

10 

12 

IS 

H  to  -ft,  exclusive. 

4 

4.5 

5 

6 

" 

S 

9 

10 

13 

iV  to   5^,  exclusive 

3.5 

4 

4.5 

5 

6 

7 

8 

9 

U 

5^   to  ^,  exclusive. 

3 

3.5 

4 

4.5 

5 

6 

7 

8 

9 

5^  to  ^,  exclusive. 

2.5 

3 

3.5 

4 

4.5 

5 

6 

7 

8 

K  to  1,  exclusive. 

2.5 

2.5 

3 

3.3 

4 

4.5 

5 

6 

7 

1    or   over. 

S.  Number  of  Tests — (a.)  A  tension  and  one  bend  test  shall  be 
made  from  each  melt  for  each  thickness  of  plate  inaterial  and  from 
one  of  the  largest  and  one  of  the  smallest  sections  of  structural 
material  rolled.  If  one  test  specimen  shows  defective  machining 
or  develops  flaws,  it  may  be  discarded  and  another  specimen  sub- 
stituted. 

(,b)  If  the  percentage  of  elongation  of  any  tension  test  specimen 
is  less  than  that  specified  in  Secton  4-A  and  the  fracture  is  outside 
the  middle  third  of  the  gage  length,  as  indicated  by  the  scribe 
scratches  marked  on  the  specimen  before  testing,  a  re-test  shall  be 
allowed. 

Permissible  Variations  in  Weight  and  Thickness 

9.  (a)  The  thickness  of  each  plate  shall  not  vary  more  than 
.01  in.  under  that  ordered.  The  overweight  of  each  lot  in  each 
shipment  shall  not  exceed  the  amount  shown  in  the  following: 

(b)  The  cross-section  or  weight  of  each  piece  of  steel  shall  not 
vary  more  than  2.5  per  cent  from  that  specified,  except  in  the  case 
of  sheared  plates,  which  shall  be  covered  by  the  following  per- 
missible variations.  One  cubic  inch  of  rolled  steel  is  assumed  to 
weigh  0.2833  lb. 

(c)  When  ordered  to  weight  per  square  foot.  The  weight  of 
each  lot  in  each  shipment  shall  not  vary  from  the  weight  ordered 
more  than  the  amount  given  in  Table  1. 


which  arc  buckled  and  have  irregular  surfaces  will  be  rejected. 

(b)     The  finished  material  shall  be  free  from  injurious  defects 
and  shall  have  a  workmanlike  finish. 


The  Galveston  Causeway  Construction  Company,  Galves- 
ton, Tex.,  formerly  Larkin  &  Sangster,  Inc.,  and  its  surety, 
the  United  States  Fidelity  &  Guarantee  Company,  must  pay 
the  Galveston,  Harrisburg  &  San  Antonio,  and  other  rail- 
roads, $652,626  for  excess  cost  of  the  causeway  connecting 
Galveston  with  the  mainland  of  Texas.  This  is  in  accordance 
with  the  decision  of  the  District  court  and  of  the  Court 
of  Appeals  which  the  United  States  Supreme  Court  sus- 
tained on  April  30;  a  writ  of  certiorari  was  denied.  The 
contractor  having  become  insolvent  and  unable  to  proceed 
with  the  work,  it  was  taken  over  and  completed  by  the  rail- 
roads. Their  claim  was  for  the  damage  sustained  by  the 
contractor's  breach,  being, the  difference  between  the  contract 
price  and  the  amount  they  had  been  compelled  to  pay  to 
complete  the  contract. 


Fig.  7— Hopper  Car   Rebuilt  writh  Steel  Containing  Copper,  Which    Is    Expected    to    Give    Much     Longer    Service    than    Ordinary    Steel 


Locomotive  Scheduling  at  the  Silvis  Shops 

New  Schedule  System  Is  Designed  to  Provide  Centralized  Control  of 
Production  and  Accurate  Cost  Data 

By  L.  C.  Bowes*,  H.  K.  Robinsonf  and  G.  F.  SandstromX 


UNUSUAL    interest    attaches    to    tlu>    new     locomotive  jK-rfornied.     In  the  event  tliere  is  dan.uer  of  not  meetins;  the 

scheduling   system   now   being    installed    at  the   Silvis  scheduled  dates,  the  buff  ticket  is  replaced  by  a  red  ticket 

shops  of  the  Chicago,  Rock  Island  &  Pacific  because  which  signal  can  be  seen  by  all  concerned,  calling  for  im- 

of  the  complete  centralized  control  which   it  is  designed  to  mediate  action. 

give  of  all  shop  activities.     Accurate  cost  data   will   also  Ix-  llius  it  can  be  seen  by  reading  the  left-hand  section  of  the 

made  readily  available.     The  most  vital  part,  of  the  .system  board   actual   i>rogress  and  the  extent  of  same  is  indicated 

is  the  master  schedule  hoard,  made  in  two  sections,  each  of  tjy  the  length  of  the  green  ticketed  line  under  the  respective 
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pjg.    1 — First   Section    of    Master   Schedule    Board    Which    Visualizes    Forcefully    the    Progress   of   Vy/ork   Through    the   Shop 


which  relates  to  half  of  the  operations  involved  in  re- 
pairing a  IcK-omotive.  Referring  to  Fig.  1  which  shows  the 
first  section  of  the  master  schedule  board,  it  will  be  noticed 
that  this  is  a  three-dimension  Ixsard.  Under  the  caption 
"Operations"  down  the  center  of  the  board  are  listed  unit 
operations  on  locomotives  passing  through  the  shops  for  gen- 
eral overhauling  and  repairs.  Horizontally  to  the  left  and 
vertically  under  the  scheduled  locomotive  number  a  signal 
ticket  is  placed  signifying  that  the  respective  locomotives  are 
to  receive  work.  Horizontally  to  the  right  from  this  signal 
ticket  and  under  the  proper  scheduled  date,  tickets  are 
placed  signifying  the  start  and  finish  of  each  operation. 

To  .further  vrsualize  the  work,  a  color  scheme  has  been 
used.  When  a  locomotive  is  first  placed  on  the  schedule 
board,  a  l.iuff  signal  ticket  is  inserted.  As  the  respective 
unit  operations  are  completed,  the  buff  ticket  is  replaced 
by  a  green  ticket  indicating  that  these  operations  have  been 


•Production   Engineer.    C.    R.    I.    &   P. 

ISpecial   Accountant,   C.   R.   I.    &  P. 

tindustrial    Engineer,    Roberts-Pettijolin-Wood    Corporation 


locomotives,  and  the  danger  points  are  glaringly  shown  by 
the  contrasting  splashes  of  red.  Another  important  feature 
of  this  method  of  visualizing  activities  is  the  possibility'  of 
readily  and  accurately  i>erforming  the  daily  loading  of  the 
shop  by  reading  vertically  under  the  calendar  dates  on  the 
right-hand  section  of  the  lioard. 

The  outstanding  advantage  of  the  mechanical  construc- 
tion of  these  boards  is  the  allowance  for  complete  flexibility 
which,  as  is  well  known,  is  a  very  desirable  feature.  The 
unit  operations  are  shown  on  printed  tickets  which  can  be 
readily  regrouped  as  analysis  may  warrant.  Also  the 
calendar  dates  are  on  printed  tickets  which  provide  for  a 
continuous  rotation  from  one  month  to  the  next  of  all 
scheduled  operations.  Further,  kKoniotive  numbers,  signals 
and  indications  for  scheduled  work  are  printed  on  removable 
tickets  which  provide  for  the  tjuick  change  of  signals  against 
operations,  and  the  moving  forward  and  backward  of  the 
tickets  against  scheduled  work  in  the  calendar  section.  This 
provides  for  perpetual  and  easy-going  schedule  endeavor 
in  that  as  soon  as  locomotive  work  reports  are  received  and 
analyzed,  the  necessary  operations  are  placed  on  the  schedule 
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board  and  this  locomotive  automatically  takes  its  place  in 
the  program.  As  soon  as  the  locomotive  is  O.  K.  to 
despatch,  the  schedule  board  is  cleared  of  all  tickets  per- 
taining to  that  locomotive. 

A  complete  list  of  the  operations  listed  on  the  first  sec- 
tion of  the  master  schedule  board,  which  is  shown  in  Fig.  1, 
is  as  follows:     Inspection,  boiler  inspected,  stripping,  engine 


Fig.   2 — Sectional   or    Departmental   Schedule    Board 

blocked,  units  removed,  cylinders  and  valves,  tender  trucks, 
tender  frames,  flue  sheets,  side  sheets,  door  sheets,  crown 
sheets,   firebox,   flues,   boiler   O.   K.    for  test,   dry  pipe  and 


Fig.  3- 


-Booths  Containing   Despatch   Boards  Are   Located   at 
Strategic  Points 


boards.  The  second  section  (not  shown)  of  the  master 
schedule  board  is  exactly  the  same  in  design  as  the  first 
section,  but  contains  an  entirely  different  list  of  operations 
to  complete  the  work  on  a  locomotive.  These  operations  are 
indicated  as  follows :  Engine  trucks,  engine  wheels,  motion 
work,  air  pumps,  lagging,  steam  and  crosshead  pipes,  gages 
and  cab  fittings,  lubricators,  injectors,  safety  valves,  shoes 
and  wedges,  rods,  grates,  smokebox,  ash  pans,  valve  setting, 
air  brakes,  jacket  and  pipe,  brake  rigging,  breaking  in,  final 
inspection  and  O.  K.  to  despatch. 

Sectional   Schedule  Boards 

Supporting  the  main  schedule  board  are  a  number  of  sec- 
tional or  departmental  boards,  one  of  which  is  shown  in 
Fig.  2.  These  boards  are  so  arranged  as  to  visualize  the 
loading  of  the  production-of-work  centers  against  the 
calendar.  A  production  center  is  any  group  of  machines, 
bench,  floor  space  or  pit  which  is  logically  or  practically  as- 
signed and  confined  to  certain  particular  and  specified  activi- 
ties. The  mechanical  construction  and  flexibility  of  these 
boards  are  the  same  as  the  master  board  and  they  provide 


Fig.  4 — Close-Up   View  of  Despatch   Board   in    Booth 

for  perpetual  scheduling  and  are  limited  to  an  actual  15-day 
loading. 

Supporting  the  sectional  schedule  boards  are  a  number  of 
booths  (Fig.  3)  in  which  are  placed  the  despatch  boards, 
shown  in  more  detail  in  Fig.  4.  These  despatch  boards  are 
a  series  of  pockets  in  which  are  placed  the  production  or  work 
cards.  Each  pocket  is  numbered  to  correspond  to  the  pro- 
duction center  on  the  sectional  schedule  board  and  the  pro- 
duction cards  therein  are  written  against  the  schedule  work 
as  reflected  on  the  sectional  schedule  board.  This  production 
card  is  the  last  connecting  link  between  the  workmen  and 
schedule  inasmuch  as  it  is  necessary  for  each  workman  to 
present  himself  to  his  assigned  booth,  call  his  center  number 
and  receive  the  production  cards  which  constitute  his  in- 
structions for  doing  work.  Each  booth  is  in  charge  of  a 
despatcher  who  is  in  constant  attendance  in  the  booth. 

(Forthcoming  articles  will  explain  in  detail  the  function 
and  routine  of  operations  which  are  designed  to  maintain 
control  of  production  and  provide  accurate  data  for  cost 
control. — Editor.) 


throttle,  wheels  and  trailers,  frames  and  braces,  boiler  tested 
O.  K.,  boxes,  spring  rigging,  guides,  crosshead,  piston,  valves 
(slide  or  piston),  superheater  units,  tank,  cab  and  running 


For  Several  Years  efforts  have  been  made  to  draw  up  a  code 
for  the  welding  of  unfired  pressure  vessels.  Opinions  of  the 
best  welding  experts  were  not  in  agreement  on  many  essential 
points.  Fundamental  scientific  knowledge,  based  on  test  data, 
was  not  available.  The  American  Bureau  of  Welding  (Research 
Department  of  the  American  Welding  Society),  has  completed 
a  series  of  tests  on  some  fifty  tanks.  The  program  involved  an 
expenditure  of  over  $15,000.  The  test  data,  analysis  of  same, 
conclusions  and  recommendations  to  the  Boiler  Code  Committee 
of  the  A.  S.  M.  E.  have  been  compiled  in  a  report,  copies  of 
which  may  be  obtained  from  the  American  Welding  Society, 
ii  West  Thirty-ninth  street.  New  York,  at  $1.50  to  members  and 
$5  to  non-members. 
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Proceedings  of  Mechanical  Division  Meeting 

Large    and    Enthusiastic    Conference    with    Constructive 

Program  Designed  to  Help  Meet  Increasing 

Traffic  Demands 


THE  1923  Annual  Meeting  of  the  Mechanical  Divi- 
sion,   American    Railway    Association,    was   held    at 
Orchestra  Hall,  Chicago,  Wednesday,  Thursday  and 
Friday,  June  20,  21  and  22,  1923. 

The  meetings  were  opened  and  called  to  order  at  10:00 
A.  M.  on  the  first  day  and  9:30  A.  AI.  on  the  other  two  days. 
The  three  afternoon  sessions  convened  at  2  :00  P.  M.  The 
first  floor  of  the  Orchestra  Hall  was  reserved  exclusively  for 
railroad  representatives  and  members  of  the  Division,  visitors 
being  permitted  to  occupy  the  balcony.  Registration  was  in 
the  lobby  by  special  registration  clerks. 

Chairman    Coleman's    Opening    Remarks 

We  are  all  very  sorry  that  the  railway  conditions,  after 
the  experience  we  have  had  during  the  past  year,  did  not 
justify  a  regular  convention  this  year,  but  I  sincerely  hope 


J.    Coleman 

that  next  year  will  offer  a  greater  opportunity  for  a  real 
convention.  The  Railway  Supply  Manufacturers'  Associa- 
tion is  very  much  disappointed  at  the  postponement  of  your 
convention  but  is  earnestly  looking  forward  to  offering  you 
an  exhibit  next  year  showing  many  improvements  in  ma- 
chinery and  devices. 

The  program  for  this  business  meeting  is  somewhat  dif- 
ferent from  former  programs  of  the  meetings  of  the  Me- 
chanical Division.  We  have  here  representatives  of  the  ex- 
ecutives of  the  American  Railway  Association  who  will  ad- 
dress you ;  also  two  gentlemen  who  represent  two  of  the  larg- 
est manufacturers  of  railway  equipment — ^both  of  these  gen- 


tlemen are  outstanding  figures  in  their  respective  lines  and 
the  papers  they  will  offer  you  will  be  of  great  benefit  to  this 
as.^ociation. 

I  want  to  congratulate  you  on  this  splendid  attendance 
representing  the  mechanical  genius  of  the  railways  all  over 
this  continent — men  interested  in  the  building,  maintaining 
and  operation  of  railway  equipment.  It  shows  the  hearty  co- 
operation among  you  men  who  are  responsible  in  your  par- 
ticular line  for  the  maintenance  of  railway  equipment.  It 
also  is  a  compliment  to  the  executives  of  the  various  railways 
of  this  country  who  encourage  this  co-operation  and  your  at- 
tending meetings — your  visits  to  railway  shops  and  exchang- 
ing ideas  with  men  holding  similar  positions,  from  the  fore- 
men, master  car  builders  and  general  superintendents  of 
motive  power.  These  are  the  men  who  are  responsible  for  the 
expenditure  of  a  large  percentage  of  the  earnings  of  each  rail- 
way in  the  maintenance,  operation,  design  and  building  of 
railway  equipment.  These  men  are  spenders  of  money,  and 
in  a  way  not  earners  because  the  earnings  come  from  traffic 
solicited  through  channels  of  the  traffic  department;  but  you 
are  responsible  for  the  condition  of  the  equipment  for  the 
movement  of  all  transportation  on  the  railways  and  the 
earnings  depend  entirely  on  the  condition  of  your  equipment. 

There  has  been  some  reflection  and  some  criticism  on  the 
operation  of  the  railways  through  various  channels — in  legis- 
latures and  other  organizations  which  are  not  familiar  with 
the  inside  workings  of  railways,  especially  in  the  mechanical 
department. 

The  papers  that  will  be  presented  and  the  reports  of  tjie 
various  committees  w-ill  be  most  interesting,  and  I  sincerely 
hope  that  every  man  from  all  parts  of  thi?"broa4  country — 
both  United  States  and  Canada — will  give  an  expression  to 
the  chairmen  of  the  various  committees  of  their  experiences 
in  operation  and  maintenance  of  equipment.  Some  railways 
have  to  operate  under  most  extreme  climatic  conditions  dur- 
ing the  winter  months;  others  have  an  opportunity  of  operat- 
ing under  most  favorable  conditions,  and  the  experience  of 
all  is  necessary  for  the  guidance  of  the  chairmen  of  the 
various  committees  to  prepare  reports  that  will  be  educational 
and  of  benefit  for  the  standardizing  and  operation  of  equip- 
ment   all   over  this  country. 

Economy  and  Efficiency 

The  slogan  of  this  organization  is  "Economy  and  effi- 
ciency." What  you  have  been  striving  to  do,  and  what  has 
been  done  since  the  close  of  the  great  war,  in  trying  to  re- 
habilitate the  railways  after  the  experience  you  have  had, 
clearly  demonstrates  I  think  in  the  minds  of  all,  and  in  the 
minds  of  your  executives,  that  the  policy  of  this  organization 
has  been  and  always  will  be  a  progressive  and  construc- 
tive one. 
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Appreciation  for  the  Mechanical  Department' 

Remarkable   Record  Has  Been  Made  in  Spite  of  Most 
Serious  Difficulties  and  Handicaps 


By  W.  W.  Atterbury 

Vice-President,  remis3-lvania  Railroad  System 
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LET  ME  SAV  at  the  outset  that  tlie  Mechanical  Division — 
the  men  responsible  for  the  condition  of  cars  and  loco- 
motives with  which  to  move  the  countr>-'s  freight — 
cannot  be  given  too  much  credit  for  what  they  have  ac- 
complished in  recent  years  in  the  face  of  almost  insurmount- 
able difficulties. 

Frankly,  I  do  not  think  that  railroad  men  in  general, 
much  less  the  public,  have  an  adequate  conception  of  the 
handicaps  which  the  motive  power 
men  have  overcome.  I  cannot  begin 
to  summarize  in  a  letter  what  the 
past  eight  or  ten  years  have  meant 
in  difficulties,  disappointments,  hard 
work,  and  determination  in  the  me- 
chanical departments  of  the  rail- 
roads. I  know  of  no  finer  tribute  to 
their  zeal  and  energetic  devotion  to 
the  public  service  than  the  reports 
which  are  now  coming  from  the  Car 
Service  Division  in  Washington. 
Only  a  few  days  ago  a  batch  of 
newspaper  clippings  were  placed  on 
my  desk,  with  headlines  something 
like  this:  "Rail  Motive  Power  in 
Record  Condition — Greatest  Number 
of  Serviceable  Locomotives  Available 
in  History  of  Transportation." 

Labor  Problem 

Greatest  Difficulty 

These,  of  course,  do  not  begin  to 
tell  the  stor)'  as  we  know  it.  We 
who  do  know  it,  however,  can  read 
between  the  lines  not  only  congratu- 
lations to  the  mechanical  men,  but 
also  a  guarantee  that  no  matter  how 
much  more  remains  to  be  done,  these 
men  will  get  it  done. 

What  happened  to  the  mechanical  forces  during  and  since 
the  war  is  familiar  to  those  directly  in  charge.  The  labor 
problem  was,  beyond  question,  and  in  some  respects  it  is 
today,  the  greatest  difficulty.  Even  prior  to  the  war  most  of 
us  did  not  have  sufficient  funds  with  which  to  make  neces- 
sary improvements.  Most  of  us  have  not  had  sufficient  funds 
since  then.  That  condition,  however,  was  aggravated  by 
much  more  serious  developments  in  the  relationship  between 
managements  and  employees  on  all  railroads  in  the  countn'. 

Anti-Railroad   Propaganda 

The  scale  of  rates  of  wages  built  up  through  years  of  prac- 
tical experience  was  shattered,  piece-work  was  abolished, 
classification  of  mechanical  work  in  the  shops  was  rearranged 
on  an  unsound  basis,  featherbed  jobs  were  forced  upon  us, 
and  overtime  and  pay  for  time  not  worked  at  all  added  to 
already  mounting  costs  of  production.  On  top  of  that  came 
outside  dictation  as  to  methods  and  practices  and  pay  and 
every  conceivable  thing  to  make  the  work  in  the  motive  power 

•\'ice-Presideiit  Atterbury  was  unable  to  attend  the  convention,  but  sent 
this  message  through  President  Aishton,  of  the  American  Railway  As.'iocia- 
tion. 


thankless  and  an  altogether  un- 


department  an  exceedingly 
satisfactor)'  job. 

Much  Accomplished  Under  Difficulties 

I  mention  these  things  merely  to  emphasize  my  own  real- 
ization of  what  the  Mechanical  Division  men  have  encoun- 
tered, in  contrast  to  what  they  have,  nevertheless,  ac- 
complished. In  expressing  the  appreciation  that  I  believe 
IS  their  due,  I  might  also  refer  to 
another  handicap  which  is  still  upon 
us.  In  the  past  five  or  six  years  the 
railroads  have  been  subject  to  a 
constant  attack  of  anti-railroad  pro- 
paganda, fostered  in  large  part  by 
representatives  of  railroad  em- 
ployees— of  employees  especially  in 
the  mechanical  department.  The  re- 
sult has  been  two-fold :  It  has  not 
only  affected  the  morale  of  the  men 
themselves,  but  also  has  resulted  in 
a  flood  of  restrictive  measures  which 
have  seriously  affected  the  output  of 
the  shops. 

Transportation    Program 

of  the  A.  R.  A. 

When  you  consider  all  these  dif- 
ficulties on  the  one  hand,  and  on  the 
other  the  remarkable  progress  that 
has  been  made  since  the  war,  in 
spite  of  extraordinarily  heavy  busi- 
ness and  the  coal  and  railroad 
strikes,  I  am  frank  to  say  that 
every  mechanical  man  should  now 
be  a  confirmed  optimist.  The  pro- 
gram of  adequate  transportation 
which  the  American  Railway  Asso- 
ciation has  laid  out  should  give  them 
no  pause.  Of  course,  to  carry  it  out  requires  practically 
one  hundred  per  cent  performance  on  their  part,  but  if  they 
put  as  much  energy  into  it — under  the  better  present  condi- 
tions than  they  have  had  for  many  years — as  they  put  into 
their  jobs  during  and  since  the  war,  it  ought  to  be  for  them  a 
comparatively  simple  task.  Therefore,  I  do  not  hesitate  to 
add  that  the  carr\dng  out  of  that  program  depends  more 
upon  them  than  any  other  branch  of  the  service. 

Employee  Representation 

.As  to  the  general  situation,  you,  of  course,  know  my  atti- 
tude as  to  the  proper  relation  between  railroad  management 
and  railroad  employees.  The  poliq'  of  dealing  directly  with 
our  employees  through  their  o\\ti  employee  representatives  is 
no  longer  an  experiment  with  us.  It  is  a  working  success. 
In  the  past  few  days  that  policy  has  been  extended  even  to 
the  adjustment  of  piece-work  prices  by  conferences  equally 
representative  of  management  and  employees,  with  two-thirds 
vote  deciding  any  issue.  I  believe  that  if  the  railroads  can 
get  their  relations  with  their  employees  on  the  basis  of  facts, 
fair  play,  and  faith  in  each  other,  a  great  deal  of  our  troubles 
will  end. 


W.    W.    Atterbury 
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The  Work  of  the  Mechanical  Department 

Committee  Work  Reviewed — Mechanical  Department  an 
Essential  Cog  in  the  Transportation  Machine 


By  W.  B.  Storey 

President,   Atchison,   Topeka  &   Santa   Fe,   and   Member  Board  of  Directors  of  the  A.  R.  A. 


WHEN  THE  PRESIDENT  of  the  American  Railway  Asso- 
ciation asked  me  to  make  some  remarks  here  today 
he   said:     "You   must   remember,    Storey,   the   Me- 
chanical Division  is  your  baby."    Rather  a  good-sized  baby, 
and  possibly  some  of  you  may  wish  to  know  why  it  is  my 
baby. 

When  the  reorganization  was  effected  by  which  the  various 
associations  connected  with  railroads  were  brought  under 
one  control — that  is,  the  American 
Railway  Association — it  was  de- 
cided that  a  member  of  the  board 
of  directors  of  the  American 
Railway  Association  should  be 
assigned  to  each  division.  For  in- 
stance, one  of  the  directors  is 
assigned  to  keep  in  touch  with  the 
work  of  the  Claims  Division;  an- 
other one,  the  Engineering  Division; 
I  was  assigned  to  the  Mechanical 
Division. 

As  a  consequence  I  have  attended 
practically  all  of  the  meetings  of  the 
General  Committee  and  have  fa- 
miliarized myself  with  the  work  that 
has  been  done  by  the  Mechanical 
Division  during  the  time  I  have  been 
assigned  to  that  work  and  therefrom 
I  have  drawn  certain  conclusions, 
and  I  am  going  to  submit  them  to 
you  today. 

For  many  years  you  comprised 
two  organizations — the  Master  Car 
Builders'  and  the  Master  Me- 
chanics'. Most  of  the  motive  power 
officials  were  members  of  both  asso- 
ciations. When  the  reorganization 
took  place,  by  which  the  Mechanical 

Division  was  formed,  many  of  you  felt  that  the  passing  of  the 
old  organizations  meant  the  end  of  the  work  in  which  you  had 
all  become  so  interested,  and  you  accepted  the  new  order  of 
things  with  some  question  as  to  whether  it  would  really  fill 
the  place  so  long  held  by  the  original  bodies — and  with 
some  it  has  been  hard  to  feel  as  much  interested  in  the 
present  plan  as  in  the  old.  One  of  the  tasks  before  you, 
therefore,  is  to  restore  the  morale  which  actuated  you  so 
strongly  in  the  old  days. 

Valuable  Work  Accomplished  by  Some  Committees 

There  is,  of  course,  no  question  as  to  the  work  that  is 
being  accomplished  by  some  committees,  but  there  are  many 
■directions  in  which  nothing  is  being  done.  Let  us,  therefore, 
take  a  quick  review  of  your  various  committees.  Those  that 
are  on  the  list  of  what  I  might  call  active  committees  are  the 
Arbitration,  Prices  for  Labor  and  Materials,  Car  Con- 
struction, Couplers  and  Draft  Gear,  Brakes  and  Brake 
Equipment,  Train  Brake  and  Signal  Equipment,  Wheels, 
Loading  Rules,  Safety  Appliances,  Locomotive  and  Car 
Lighting,  and  finally  the  special  committee  on  Tank  Cars. 
All  these  committees  are  very  much  alive  and  doing  very 
■valuable  work — I  might  say,  that  this  is  work  which  is  ab- 


W.    B.    Storey 


solutely  essential  to  the  every  day  handling  of  interchange. 
Then  there  are  the  inactive  committees,  if  I  may  so  style 
them,  viz..  Autogenous  and  Electric  Welding,  Feed  Water 
Heaters  for  Locomotives,  Mechanical  Stokers,  and  Electric 
Rolling  Stock.    While  the  work  of  these  committees  may  be 
classed  as  not  of  first  importance  so  far  as  interchange  of 
cars  is  concerned,  it  is  highly  important  from  an  economic 
point  of  view  and  much  could  be  accomplished  if  this  work 
was  actively  pushed.     The  cost  of 
the   committee   work   should  not  be 
heavy    and    much    can    be    accom- 
plished for  the  common  good. 

Common  Experimental 

Laboratory  Needed 

There  is  one  committee  that  can 
hardly  do  much  until  the  railroads 
as  a  whole  are  willing  to  support  a 
physical  laborator>';  viz..  Locomo- 
tive Design  and  Construction.  There 
is  no  question  as  to  the  importance 
of  these  subjects  to  the  different 
railroads,  but  each  individual  rail- 
road has  thus  far  worked  out  its  own 
problems  and  has  been  compelled 
to  do  its  own  experimenting.  There 
is,  of  course,  not  the  need  for  stand- 
ardization as  in  the  case  of  cars, 
because  locomotives  do  not  pass 
from  one  road  to  another;  but  if  an 
experimental  plant  could  be  sup- 
ported by  the  railroads  as  a  whole, 
I  feel  that  great  good  could  be  ac- 
complished by  this  committee.  , 
There  is  another  committee  that 
may  be  of  some  value,  but  it  has  a 
subject  that  is  hard  to  standardize. 

I  speak  of  Scheduling  of  Equipment  Through  Repair  Shops. 

Such  studies  must  be  made  by  each  road  and  must  hinge  on 

the  design  and  capacity  of  each  shop. 

Follow-up   Work    Essential 

It  is  my  feeling  that  to  place  the  Mechanical  Division 
where  it  belongs,  live  energetic  work  must  be  done  by  prac- 
tically all  our  committees.  We  have  been  going  through  a 
transition  period  and,  writh  the  many  problems  facing  us 
when  the  roads  came  back  to  us,  with  our  shopmen's  strike, 
with  our  heavy  business  one  year  and  our  famine  the  next, 
we  have  all  been  so  busy  taking  care  of  the  immediate 
problems  confronting  us  and  we  have  been  so  circumscribed 
by  the  orders  for  economy,  which  means  on  many  roads  the 
cessation  of  expenditures,  that  we  have  not  been  able  to  take 
that  larger  view  necessary  to  a  proper  understanding  of 
where  the  realeconomics  can  be  found.  I  say  to  you,  gentle- 
men, that  the  real  economies  are  in  the  results  of  your  com- 
mittee work,  but  this  work  must  be  systematically  planned 
and  advanced.  It  does  not  answer  simply  to  appwint  a  com- 
mittee and  say,  "Now  that  question  is  settled."  The  plan 
must  be  systematically  followed  up,  and  you  must  have  an 
organization  that  will  so  manage  that  chairmen  of  committees 
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that  do  not  produce  will  be  replaced  by  those  who  will  get 
results;  and  members  of  committees  who  do  not  take  any 
interest  in  their  subject  will  be  replaced  by  those  who  wall 
work.  In  this  way  only  will  you  prevent  dry  rot  creeping 
into  the  Mechanical  Division. 

Mechanical    Officers   Carry    Heavy    Responsibilities 

I  think  you  all  recognize  the  tremendously  important  part 
you  play  in  the  general  plan  of  railroad  transportation,  but  I 
sometimes  doubt  if  our  executives,  as  a  class,  realize  it.  On 
the  Santa  Fe  Railroad  last  year  practically  30  per  cent  of 
our  entire  expenditure  for  the  year  went  to  maintenance  of 
equipment — or  nearly  one-third  of  the  entire  expenditures  of 
the  road.  The  proportions  on  one  road  are  representative 
of  the  coimtry  as  a  whole,  and  you  can  thus  see  what  a 
tremendous  responsibility  rests  on  you.  It  is  because  of  this 
large  interest  that  lies  in  the  mechanical  en(i  of  our  work 
that  the  Santa  Fe  for  one  is  ready  to  back  any  program 
that  makes  for  economy.  I  therefore  ask  you  to  take  your- 
selves seriously  and  to  strive  to  make  the  Mechanical  Division 
the  live  force  that  it  should  be. 
Mechanical  Department  Should  Work  Smoothly 

with  Other  Cogs  in  the  Transportation  Machine 

Next,  I  wish  to  say  a  few  words  to  the  younger  men  here 
today — the  older  officers  know  of  what  I  am  about  to  speak, 
but  the  younger  officers  may  not  have  had  the  subject 
brought  to  their  attention.  I  refer  to  the  relation  between 
the  mechanical  department  of  your  road  and  the  balance  of 
the  working  forces.  Too  often  we  have  the  feeling  that  the 
mechanical  department  is  so  far  removed  from  the  public 
that  we  have  no  interest  in  the  relations  with  that  great 
and  powerful  force,  public  opinion.  First,  however,  we 
must  realize  that  we  are  an  essential  part  of  the  transporta- 
tion machine;  that  while  we  may  be  only  a  cog  in  that  ma- 
chine, we  are  such  an  important  cog  that  the  machine  would 
be  worthless  without  us — and,  as  a  cog  works  with  other 
cogs,  so  must  we  of  the  mechanical  departments  work  with 
the  operating  and  maintenance-of-way  departments.  We 
must  take  an  interest  in  the  work  of  others — in  other  words, 
we  must  have  team  work — so  that  all  departments  will  work 
together  for  the  good  of  the  whole.  You  of  course  have  most 
intimate  relations  with  the  transportation  department,  be- 
cause it  lays  at  your  doors  all  delays  to  trains  due  to  failure 
of  equipment,  and  you  are  compelled  to  spend  much  time  in 
telling  why.  The  transportation  department  is  another  cog, 
and  it  has  its  troubles  as  well  as  the  mechanical  depart- 
ment— and  I  think  you  have  sympathy  for  each  other.  But 
what  about  the  maintenance  of  way  and  structures  depart- 
ment? You  do  not  come  in  as  close  contact  with  them  and 
they  seem  to  be  a  world  apart.  They,  however,  are  a  cog  and 
deserve  your  very  close  attention.  In  this  connection,  I  w-ish 
to  call   attention   to  the   report,   just   out.   of   the  committee 


on  wheels.  In  this  report  is  given  the  record  of  a  joint 
meeting  at  which  there  was  a  full  discussion  of  the  tread  de- 
sign of  wheels  and  its  relation  to  the  canting  of  rails.  All 
such  discussions  are  gocxl  for  the  service. 

Then  comes  the  engineering  department  with  its  endeavor 
to  limit  the  weights  on  drivers  and  its  inability  to  get  turn- 
tables long  enough  or  roundhouse  doors  wide  enough  to 
handle  properly  your  engines. 

I  suppose  many  of  you  hardly  can  see  any  intimate  re- 
lationship between  the  accounting  department  and  the  me- 
chanical department.  You  know,  of  course,  that  such  a  de- 
partment exists,  but  its  connection  with  you  and  your  work 
has,  as  a  rule,  been  a  bothersome  one  only.  I  want  to  say 
right  here  that  the  mechanical  department  needs  the  account- 
ing department,  and  the  more  you  cultivate  it  and  study  it 
the  more  good  you  can  get  out  of  it.  If  you  men  in  charge 
of  work  could  take  a  short  course  in  auditing  and  account- 
ing, it  would  help  you  immensely.  You  cannot  learn  how  to 
save  unless  you  learn  to  think  in  terms  of  cost,  and  the 
business  of  the  accounting  department  is  to  determine  costs. 
And  so  it  is  with  all  departments — you  must  work  with 
them;  therefore,  help  them  all  you  can  and  learn  from  them 
all  you  can. 

Relation  of  Mechanical  Men  to  the  Public 

Finally,  I  wish  to  speak  of  the  relation  of  the  mechanical 
man  to  the  public.  Much  of  the  trouble  that  has  come  to 
the  railroads  in  times  past  has  been  because  the  public  did 
not  understand  the  railroad  question.  The  way  to  make  them 
see  it  is  to  understand  it  yourselves  and  to  have  your  fore- 
men and  the  men  under  the  foremen  understand  it;  and  if  they 
understand  it,  they  will  have  a  very  strong  influence  in  getting 
the  public  to  understand  it.  We  want  your  help  in  spreading 
the  gospel.  Tell  your  neighbors  that  what  we  want  is  a  mora- 
torium— we  want  to  be  let  alone  for  a  time  to  see  if  we  can 
work  our  way  out  of  the  many  difficulties  that  beset  us.  Tell 
this  to  your  neighbors.  You  come  in  contact  with  part  of  the 
public  and  you  can  help  to  that  extent,  and  in  this  helping 
vou  are  enhancing  the  value  of  the  mechanical  department. 

A  Mechanical  Division  Booster 

In  closing  I  want  to  say  that  I  am  heartily  in  sympathy 
with  this  idea  of  meeting  in  Chicago.  Before  I  became  at- 
tached to  the  Mechanical  Division  I  had  some  doubts  about 
our  meetings  in  Atlantic  City,  but  since  I  have  attended 
these  meetings  I  have  become  a  convert  to  the  exhibitions 
and  to  the  work  that  has  been  done  and  I  believe  that  Chi- 
cago is  the  more  central  point  and  that  we  can  concentrate 
our  work  more  here  and  I  believe  that  better  results  will  be 
had  here  than  meeting  in  Atlantic  City.  I  simply  wish  to 
give  vou  that  as  my  private  opinion  that  I  have  formed  after 
an  observation  of  the  work  of  the  Mechanical  Division  dur- 
insr  the  time  that   I  have  been  attached  to  it. 


Mikado   Locomotive  for  Nickel   Plate,   Built  by   Lima   Locomotive   Works 


Report  of  the  Committee  on  Car  Construction 

Standard    Box    Car    Designs    Including    Single-Slieadied 
and  Double-Sheathed  Types  Submitted 


THIS  COMMITTEE  carefully  considered  the  various  subjects  as- 
,   signed  to   it,  especially  that   relating  to   the  design  of  box 
cars  and  their  trucks.     The  following  is  an  abstract  of  the 
committee's  report: 

Car  Door  Fasteners 

A  recorrunendation  was  made  to  the  efifect  that  steps  should 
te  taken  to  bring  about  an  improvement  in  the  present  car  door 
fasteners,  as  those  commonly  used  are  inadequate  and  do  not 
afford    shipments    proper    protection. 

Attention  was  called  to  various  mechanical  locking  devices,  now 
■being   worked  out   by   various   railroad  car  departments. 

The  committee  investigated  designs  made  by  the  Delaware, 
Lackawanna  &  Western,  Union  Pacific,  and  Atchison,  Topeka  & 
Santa  Fe.  After  a  thorough  consideration  of  these  designs,  it 
was  concluded  that  the  A.  R.  A.  standard  box  car  details  already 
include  a  burglar-proof  guide  for  use  in  connection  with  a  bottom 
Z-^bar,  and  if  properly  applied  with  a  Z-bar  track  at  the  top,  with 
the  clearances  prescribed  by  sheet  26  of  the  A.  R.  A.  Standards,  it 
is  doubtful  if  the  door  could  be  lifted  over  the  rear  guide. 

Probably  a  great  deal  of  the  existing  complaint  in  regard  to  box 
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Fig.    1,— Journal   Box   Gage   for   Lug   and   Front   Opening 

car  door  fastenings  is  caused  by  the  large  number  of  doors  run- 
ning with  bottom  guides  that  have  only  a  short  lap  over  the  door. 
or  where  the  bottom  of  the  door  is  not  sufficiently  protected,  and 
•decays,  so  that  it  may  be  readily  lifted  over  the  rear  guide.  It  is 
believed  that  if  the  standard  drawings  and  door  specifications  of 
the  A.  R.  A.  Mechanical  Division  are  followed,  the  doors  will  be 
sufficiently  burglar-proof  for  all  ordinary  service.  (See  also  re- 
port in  the  1920  Proceedings.) 

However,  there  may  be  cars  assigned  to  regular  territory,  or 
regularly  engaged  in  hauling  costly  commodities,  where  it  appears 
desirable  to  provide  fastenings  of  more  than  ordinary  security,  and 
it  is  recommended  that  such  cases  be  handled  by  individual  rail- 
roads, to  suit  their  particular  requirements. 

Permanently  Fastening  End  Doors  on  Box  Cars 

The   following   recommendation   was   received   from   the    Pacific 

Coast  Claim  Conference,  Los  Angeles,  Calif.,  dated  June  9,  1922: 

"At  the  meeting  of  the  Pacific  Coast   Claim  Conference,   Port- 


land, Oregon,  May  16-18,  a  committee  vras  appointed  for  the  pur- 
pose of  handling  the  question  of  permanently  fastening  end  doors 
on  box  cars,  this  subject  being  under  consideration  on  account  of 
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BOLT    MOLE.    GAOE      O.  rt.  S. 

Fig.  2. — Journal  Box  Gage  for  Bolt  Holes 

its  relation  to  the  question  of  claim  prevention.     The  committee 
made  the  following  recommendation : 

"We  recommend   the   entire  abolition   of  end   doors,  as   rapidly 
as  traffic  conditions   will  permit.     As  long  as  the  end  doors  are 
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Fig.  3. — Journal  Box  Gage  for  Center  Line  and  Bolt  Holes 

used  they  shall  be  maintained  in  as  substantial  a  manner  as  side 
doors." 

We  concur  in  these  recommendations,  and,  therefore,  suggest 
that  Fig.  9,  Section  "C,"  page  60,  in  the  Manual  and  the  reading 
in  the  middle  of  page  47,  relating  thernto,  be  eliminated ;  but  that 
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the  reading  relating  to  the  sealing  of  end  doors,  at  bottom  ot  page 
47,  should  remain  as  at  present. 

Defective  Equipment — Needed  Improvement 

in  Condition  of  Side  Doors 

The  following  recommendation  was  received  from  the  Pacific 
Coast  Claim  Conference,  dated  June  9,  1922 : 

"Due  to  heavy  claim  expenditures  resulting  from  pilferage  and 
shortage  of  freight,  which  it  often  is  difficult  to  guard  against 
when  doors  and  fastenings  are  defective,  the  Pacific  Coast  Claim 
Conference  earnestly  recommends  that  steps  be  taken  by  the  A.  R. 
A.,  Section  Five,  to  make  the  recommended  practice  of  that  Sec- 
tion, as  to  the  application  of  doors  and  door  fixtures,  the  standard 
practice,  allowing  the  use  of  either  flush  or  non-flush  doors,  and 
to  prevent  the  interchange  of  cars  built  after  some  selected  date, 
unless  equipped  in  the  manner  prescribed.  Also  that  the  doors  on 
old  cars  be  so  equipped  after  a  reasonable  length  of  time." 

The  committee  concurs  in  this  recommendation,  believing  that 
it  resolves  itself  into  a  question  of  interchange  rules,  and  recom- 
mends to  the  association  to  determine  whether  the  loss  due  to  the 


General  Arrangement  of  Single-Sheathed 

imperfect  condition  of  doors  on  existing  cars  would  justify  the 
necessary  expenditure  to  equip  the  doors  in  accordance  with  the 
recommended  practice  of  the  Mechanical  Division,  which  the  com- 
mittee feels  would  entirely  overcome  the  difficulty. 

The  committee  further  believes  that  such  investigation  will  lead 
to  formulation  of  interchange  rules  which  will  make  it  obligatory 
that  cars  be  maintained  in  accord  with  A.  R.  A.  standards. 

Journal  Box  Gages  for  Bolt  Hole,  Dust 

Guard  Opening,  Lid  Lug  and  Wedge  Seats 

The  gages  shown  in  the  Manual  are  not  up-to-date,  since  minor 
modifications  have  been  made  in  the  boxes  from  time  to  time.  It 
was,  therefore,  necessary  to  correct  the  existing  gages,  and  to 
indicate  gages  for  boxes  not  now  covered. 

The  committee  therefore,  submits  the  design  of  gages  shown  in 
Figs.  1-5  inclusive,  for  adoption  as  standard,  in  connection  with  the 
present  existing  designs  of  journal  boxes,  class   C,  D,  E,  and   F. 

Fundamentals — Center    Sill    Area 

For  box  type  cars,  the  roof  structure  reinforces  the  top  chords 
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A.  R.  A.  Standard  Box  Cars,  Classes  4C  and  4D 

of  the  sides,  thereby  preserving  the  alinement,  and  furnishes  a 
measure  of  strength  permitting  a  reduction  of  center  sill  area. 
Hence  the  center  sill  area  may  be  reduced  by  2  sq.  in.,  making 
the  minimum  center  sill  area  for  such  cars  28  sq.  in. 

It  is  hereby  recommended  that  this  be  adopted  as  standard,  and 
that  item  12,  page  D/3,  of  the  Manual,  be  amplified,  as  follows : 
12.  Area  of  center  sills  between  rear  followers  (minimum). 
For  cars  not  equipped  with  roofs,  30  sq.  in. 
For  cars  equipped  with  roofs,  28  sq.  in. 

Limiting  Outline  for  Freight  Cars 

A  thorough  investigation  of  available  information  relating  to 
clearances  of  all  railroads  was  made,  to  determine  the  outline  to 
which  .\.  R.  A.  cars  should  be  designed.  As  a  matter  of  record, 
we  present  Fig.  6,  which  was  selected.  The  designs  made  by  the 
committee  will  be  held  within  this  outline.  (For  cut  see  page 
Aid,). 

The  capacity  of  one  "F'  axle  is  60,000  lb.  The  estimated 
average  weight  of  four  axles  and  eight  wheels  is  11,000  lb.  From 
this,  the  maximum  weight  on  rails  of  a  loaded  car,  equipped  with 
four  "F"  axles,  will  be  251,000  lb. 


-SfcnON  ATCR055BeARER 
Nofe-Cro3sf/9  a/>/>//ed  in p/ace  of 
Crossbearer  en  40-7on  Car.- 


It  is  recommended  that  this  weight  be  adopted  as  the  standard 
and  incorporated  in  the   Rules  of  Interchange. 

Standard  Cars 

In  compliance  with  instructions  to  prepare  box  car  designs,  the 
committee  made  a  thorough  investigation  of  the  state  of  the  art, 
including  the  present  day  requirements,  and  selected  a  basis  con- 
templated to  result  in  a  car  of  adequate  strength  and  minimum 
weight,  with  minimum  cost  of  maintenance.  Fundamentals  cover- 
ing present  day  requirements  and  adequate  strength  have  been 
submitted  to  the  division  heretofore,  and  have  been  adopted  as 
standard. 

The  committee  is  now  pleased  to  submit  the  design  covered  by 
cuts  herewith,  of  single  and  double  sheathed  cars  of  both  4/C  and 
4/D  types. 

These  designs  represent  a  redesign  of  a  first  design,  which  had 
been  thoroughly  criticised  by  the  members  of  the  committee,  and 
by  the  committee  of  the  Railway  Car  Manufacturers'  Association, 
to  whom  it  was  submitted  for  suggestions  that  would  facilitate 
production. 

It  will  be  noted  that  the  center  sill  construction  is  the  same  for 
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all  of  the  designs,  differing  only  in  so  far  as  adjustment  must  be 
made  for  difference  in  capacity,  difference  in  foundation  brake,  and 
difference  in  draft  attachments. 

In  the  4/C  cars  the  cover  plate  is  ^g  in.  thick,  and  cross  ties  are 
substituted  for  cross  beams,  at  a  material  saving  in  weight,  com- 
pared with  the  4/D  cars,  which  have  crossbearers  and  a  Y^  in. 
center  sill  cover  plate. 

The  center  sill  section  recently  adopted,  on  account  of  being 
the  most  economical  section  that  can  be  used,  has  been  incorporated. 

The  side  sills  are  of  a  new  channel  section,  7  in.  deep  with  4  in. 
flanges,  which  has  many  advantages  over  the  standard  channels. 
The  committee  has  specified  that  they  should  be  made  of  copper 
bearing  open  hearth  steel.  The  distance  over  side  sill  channels 
must,  necessarily,  be  less  for  the  single  sheathed  car  than  for  the 
double  sheathed  car,  which  is  also  reflected  in  the  length  of  bolsters, 
crossbearers,  and  cross  ties. 

Adjustment  in  the  inside  width  of  the  car  was  made  to  provide 
the  same  dimensions  over  the  flanges  of  the  Z-bar  top  plates, 
thereby  making  all  roofs  interchangeable.  For  this  reason,  the 
double  sheathed  car  is  about  3  in.  wider  inside  than  the  single 
sheathed  car. 

We  show  two  designs  of  roof,  which  are,  as  far  as  we  know, 
the  best  of  their  respective  types ;  one  is  a  metal  covered  wooden 
roof,  and  the  other  an  all-steel  riveted  roof.     Either  roof  may  be 
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used  on  any  of  the  four  designs,  and  other  roofs  preferred  by 
individual  railroads  should  be  equal  in  strength  and  serviceability, 
and  interchangeable  with  those  shown. 

The  ends  of  the  center  sills  are  arranged  for  the  use  of  a  vertical 


M 


Cross  Section  of  Center  Sill  Members  for  Standard  Box  Cars 


draft  gear  yoke  on  the  single  sheathed  car,  and  for  a  horizontal 
draft  gear  yoke  on  the  double  sheathed  car.  Since  the  center  sills 
are  interchangeable,  new  cars  of  any  of  the  four  designs  can  be 
arranged  for  either  vertical  or  horizontal  yoke  draft  attachment, 
and  for  either  type  of  body  brake  arrangement. 

The  combined  bolster  filler  and  backstop  casting  shown  in  the 
design  is  recommended  for  use,  provided  the  owner  or  owners  of 
patents  on  the  combined  bolster  tiller  and  backstop  casting  permit 
the  free  use  of  the  combined  bolster  filler  and  backstop  casting, 
without  restriction  or  any  obligation  whatsoever,  by  any  railroad 
or  car  owner  whose  cars  arc  used  under  the  jurisdiction  of  the  A. 
R.  A.  or  its  successors. 

Other  alternate  detail  designs  have  been  incorporated,  which  may 
be  used  on  any  of  the  four  car  designs,  as  preferred. 

The  foundation  brake  arrangements  are  of  the  two  types  now 
in  general  use ;  one  with  the  cylinder  and  reservoir  bolted  together, 
and  one  with  the  cylinder  and  reservoir  separate,  and  located  on 
opposite  sides  of  the  car. 

The  hand  brake  power,  based  on  1,500  lb.  pull  on  chain,  has 
been  made  approximately  equal  to  the  air  brake  power,  based  on  50 
lb.  cylinder  pressure. 

Since  the  most  vital  part  of  a  car  is  embodied  in  coupler,  draft 
gear  and  draft  attachments,  a  great  amount  of  attention  was 
directed  to  this  part  of  the  design.     The  type  D  coupler,  which  is 
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now  standard,  may  Ix-  considered  cquivaltnt  to   15  sq.  in.  of  solid  The    committee    suggest    that    the   draft    gear    used    should    be 

class  A  cast  steel,  that  is,  it  will  begin  to  take  a  permanent  set  at  equivalent  to  20  sq.  in.  of  class  A  cast  steel. 

closely   the   same   compression    force   as   that    which    would   begin  The  draft  gear  backstop  should  be  attached  to  the  webs  of  the 

to  produce  a  permanent  set  in  a  bar  of  class  A  cast  steel  having  center  sills  with  not  less  than  dtirty-six  ^  in.   rivets,  driven  to 

an  area  of  15  sq.  in.  solidly   till    1.V16  in.  holes.     These  do  not   include  the  additional 
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Detail  of  Cross  Tie,  Single  and  Double  Sheathed  Cars,  Classes  4C  and  4D 

rivets  which  may  be  required  through  the  bottom  flanges  or  top  To  provide   for   facilitating  interchangeability  of  roofs,  the  di- 

and  bottom  cover  plates.  mensions  over  outside  of  flanges  of  side  plates  are  8  ft.  10^  in., 

The  space  foi  draft  gear  and  followers  is  24^  in.  in  length,  and  and  of  end  plates  are  40  ft.  dYt,  in.  for  all  cars.     Likewise  the 

12^  in.  (distance  between  center  sills)   in  width.  height  of  doors  has  been  made  8  ft.  5^4  i"-.  a"d  the  width  6  ft 

For  draft  gears  embodying  transverse  springs,  holes  may  be  cut  3  in.,  for  all  cars.  The  car  ends  could  not  be  made  interchangeable 

into  the  webs  of  the  center  sills,  as  required.  without  detriment  to  the  car  designs. 
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Arrangement    at    Draft    Gear,    Single    and    Double    Sheathed  Cars  with  Vertical  Yoke   Draft   Gear  Classes,  4C   and  4D 


General  specifications  for  these  cars  have  been  prepared,  and  are 
appended  hereto. 

The  estimated  weight  of  each  car,  based  on  using  fir  lumber,  is 
40,000  lb.  for  the  single  sheathed  4/C  car,  43,000  lb.  for  the  single 
sheathed  4/D  car  and,  correspondingly,  about  500  lb.  more  for  the 
doubled  sheathed  cars,  each  based  on  detail  design  as  shown. 

Probably  more  time  and  study  are  embodied  in  these  designs 
than  in  any  previous  design,  but  it  is  expected  that  when  the  first 
cars  are  built  slight  modifications  will  be  found  advisable,  to  better 
facilitate  shop  operations.  The  committee  will  incorporate  such 
modifications  in  the  design,  and  will  add  details  as  required. 

To  complete  the  design  of  these  box  cars  it  was  necessary  to 
also  include  designs  of  trucks. 

Whatever  truck  design  is  now  adopted  will,  naturally,  have  to 


also  fit  any  other  types  of  cars  that  may  be  used  in  the  future.  It 
was,  therefore,  deemed  desirable  to  design  trucks  of  the  2/C, 
2/D  and  2/E  classes,  on  the  basis  of  minimum  weight  and  adequate 
strength,  to  meet  loaded  car  weights  equal  to  the  axle  capacities. 

The  committee  submits,  for  approval,  as  standard  trucks,  the  2/C, 
2/D  and  2/E  types  shown  on  the  general  plan,  with  alternates 
covering  side  frames  having  either  integral  or  separable  boxes. 

Bolster  designs  cover  cast  steel  bolsters  with  integral  and  sepa- 
rable center  plates,  also  pressed  steel  bolsters.  The  general  draw- 
ing shows  the  recommendations  for  all  the  general  fixed  limita- 
tions. A  special  effort  was  made  to  maintain  as  large  a  distance 
between  the  top  of  the  rail  and  the  bottom  of  the  side  frame  as 
possible.  The  committee  believes  that  this  distance,  under  any 
conditions  of  service,  should  not  be   less  than  4}/^  in. 


9- ff^  soi.j7-S/e 


^^E±i 


_i_ 


-»-■» » >> 


~±ir 


T-y^' 


^zk|W4%i^^ r-4f '-X^^Y^\^^  yr 


End  of  Center  Sills 
Single  Sheathed  Cars  with  Vertical  Yoke 


^^7f-^i 


£/y/?  arsui.  /iJ/e  /PS.  ofje  iv/r/v  /fo/f/^oA/rai.  raff£' 


End  of  Center  Sills 
Double  Sheathed   Cars  with  Horizontal   Yoke 


July,  1923 


RAILWAY    MECHANICAL    ENGINEER 


4o3 


Steel   Door   Arrangement   Shown   Applied   to   D.    S.    Car,    Single    and   Double   Sheathed   Cars,   Classes   4C   and   4D 


A.  R.  A.  standard  fundamentals  have  been  observed  throughout. 

The  stresses  in  side  frames,  bolsters,  and  other  parts,  have  been 
very  carefully  calculated  on  generally  accepted  methods  of  calcula- 
tion. It  is  the  intent  of  the  committee,  at  some  time  in  the  future, 
to  submit  to  the  association  methods  on  which  side  frames  and 
bolsters  should  be  calculated  and  tested,  similar  to  the  data  former- 
ly submitted  for  a.xles. 

It  will  be  noted  that  two  types  of  journal  boxes,  lettered  W  and 
Y  are  shown.    Box  W  shows  a  development  of  the  desire  to  pro- 


vide a  separable  box  side  frame  as  light  as  possible,  which  does 
away  with  some  of  the  trouble  experienced  with  the  ordinary  box 
bolt.     Box  Y  shows  the  side  frame  and  box  cast  integral. 

The  arrangement  as  shown  with  boxes  W  and  Y  give,  by  far, 
the  lightest  side  frames  of  any  satisfactory  design  considered,  and 
are  recommended  for  adoption  as  alternate  standards. 

The  opening  for  the  bolster  in  the  side  frames  provides  for 
sufficient  clearance  over  the  top  of  the  bolster  to  provide  for  lining 
up  under  the  springs  to  compensate  for  I'A  in.  reduction  in  radius 
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of  wrought  steel  wheels,  and  reasonable  wear  on  journals  and 
brasses.  This  opening  has  also  been  arranged  to  facilitate  the  use 
of  Barber  or  similar  rollers  under  the  bolster  ends  for  roads 
which  prefer  that  construction. 

The  guide  for  the  live  lever  has  been  entirely  omitted.  The 
guide  for  the  dead  lever  has  been  made  exactly  the  same  for  all 
trucks. 

On  the  2/E  truck  the  pin  connecting  the  lever  with  the  dead 
lever  guide  would  have  to  be  applied  in  the  second  hole,  instead 
of  the  first  hole.     The  dead  lever  guide   fulcrum  bracket   is   the 
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Fig.  4. — Gage  for  Dust  Guard  Opening  of  Journal  Box 

same  for  all  trucks  of  which  the  bolsters  have  separable  center 
plates. 

Another  design  of  bracket  is  used  for  all  bolsters  in  which  the 
center  plate  is  integral. 

The  thickness  of  the  spring  plank  for  the  2/C  truck  is  J^  in.; 
for  the  2/D  7/16  in. ;  and  for  the  2/E  truck  J^  in. 

The  side  frames  are  provided  with  bosses,  over  which  the  spring 
planks  are  set.  The  holes  in  the  spring  planks  should  be  made 
to  fit  these  bosses  closely. 

On  the  2/C  and  2/D  trucks  a  13  in.  channel  may  be  substituted 
for  the  pressed  spring  plank. 

Since  the  instructions  to  this  committee  required  that  it  present 
designs  which  may  be  made  complete,  the  committee  has  included 
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Fig.  S. — Gage  for  Inside  of  Journal  Box 

'what  may  be  considered  the  simplest  and  most  efficient  details,  in 
each  case,  and  such  which  would  involve  the  least  amount  of  main- 
tenance cost.  It  should,  of  course  be  understood  that  other  details, 
ef  equal  strength  and  entirely  interchangeable,  may  be  substi- 
tuted, such  as  I-section  brake  levers,  hollow  brake  lever  spreaders, 
etc 


Many  inquiries  relating  to  whether  it  is  intended  that  these  de- 
signs become  obligatory  in  every  detail  impels  us  to  repeat  the 
statement  made  in  our  report,  dated  June  6,  1921 : 

"The  intent  of  the  committee  is  to  make  designs  that  will  es- 
tablish fixed  conditions,  permitting  the  use  of  detail  designs  stand- 
ardized by  the  association,  or  the  substitution  of  other  parts  pre- 
ferred by  the  individual  railroad,  singly  or  in  groups,  provided 
these  parts,  or  group  of  parts,  are  the  equivalent  in  strength,  serv- 
ice and  safety  of,  and  interchangeable  with,  the  standard  part  or 
group  of  parts  replaced." 

Patents 

The  patent  situation  on  detail  parts  has  been  investigated  to 
some  e.xtent.  A  more  complete  investigation  will  have  to  be  made, 
in  order  to  determine  clearly  in  how  far  patents  on  which  royalties 
may  be  required  obtain.  This  committee  expects  to  make  modifica- 
tions that  may  seem  desirable  to  eliminate  the  necessity  of  paying 
royalties  where  an  equally  good  design,  not  subject  to  patents,  can 
be  substituted. 

Instructions  have  been  requested  concerning  how  the  patent  situa- 
tion shall  be  handled.  It  is  the  intent  of  the  committee  to  pursue 
the  question  of  patents  as  thoroughly  as  possible,  as  soon  as  the 
instructions  requested  materialize. 

If  any  members  of  the  association  find  anything  in  the  designs 
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Fig.    6. — Limiting    Outline    for    Freight    Cars 

which  are  submitted  herewith,  that  they  know  is  patented,  we  shall 
be  very  glad  to  have  them  advise  the  secretary  of  the  association, 
or  the  chairman  of  this  committee,  in  regard  to  the  same,  so  that 
the  necessary  investigation  can  be  made. 

The  Committee  recommends  that  one  or  more  cars  of  each  of  the 
types  covered  by  this  report,  be  built  in  the  near  future. 

Specifications  for  A.  R.  A.  Box  Cars 

1,  General  Requirements:  Cars,  when  delivered,  shall  be 
complete  in  all  parts  ready  for  service,  shall  conform  to  A.  R.  A. 
Standards,  recommended  practice  and  to  the  following  specifica- 
tions. 

Where  the  A.  R.  A.  Standards,  recommended  practice,  design 
and  these  specifications  permit  options,  there  shall  be  a  definite 
agreement  between  the  builder  and  purchaser  as  to  which  of  the 
optional  details  shall  be  used.  They  shall  also  agree  as  to  method 
and  place  of  inspection  of  cars  and  of  material. 
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The  purcliaser  shall  furnish  the  builder  all  necessary  information 
relating  to  paint,  marking,  lettering  and  stamping  desired  in  ad- 
dition to  that  covered  by  A.  R.  A.  requirements  for  both  material 
and  completed  car. 

All  lumber  used  shall  be  kiln  dried. 

-Ml  steel  plates  J4  i'l.  and  less  in  thickness,  pressed  parts  made 
therefrom  and  chamiel  side  sills  shall  include  a  content  of  copper 
of  not  less  than  0.20  per  cent. 

2.  .\XLES :  Journals  and  wheel  fits  shall  be  finished  smooth 
and  true  to  gage.  Journals  shall  be  burnished.  The  heat  number 
of  the  a.xlc  shall  be  transferred  from  the  black  collar  to  the  other 
end  of  the  a.xle  in  the  presence  of  the  inspector. 

3.  Side  Frames  :  The  size  of  journal  shall  be  cast  on  outer  side 
of  each  steel  frame  in  numbers  not  less  than  1  in.  high. 

4.  Truck  Bolsters  :  The  owners'  initials  and  the  car  number 
shall  be  stenciled  in  letters  and  numbers  not  less  than  1  in.  high  on 
one  side  of  each  bolster. 

5.  Center  Plate  Bearing  Surface  :  For  center  plates  cast 
integral  with  truck  bolster  the  center  plate  bearing  surface  shall 
be  machine  finished  or  ground.  ."Ml  center  plate  contours  shall 
conform  to  limiting  gages. 

6.  Fundamentals  Governing  Areas  of  Sections:  Where 
such  fundamentals  are  specified  in  A.  R.  .\.  Standards  or  recom- 
mended practice  they  refer  to  grade  A  material  in  proposed  speci- 
fication for  carbon  steel  castings,  which  require  a  yield  joint  not 
less  than  29,250  lb.  per  sq.  in.  with  an  elongation,  per  cent  in 
2  in.,  of  not  less  than  1,450,000-MensiIe  strength.  If  Grade  B 
material,  having  a  yield  point  not  less  than  36,000  lb.  per  sq.  in., 
with  an  elongation,  per  cent  in  2  in.,  not  less  than  1,600,000-=- 
tensile  strength  is  used  a  reduction  of  area  of  12J4  per  cent  will 
be  allowed.  Rolled  or  forged  steel  which  meets  the  same  yield 
point  and  elongation  requirements  shall  have  the  same  allowance  for 
reduction  of  area. 

7.  Draft  gear  keys  shall  be  quenched  and  tempered  carbon  steel 
forgings. 

8.  Rivet  holes  shall  match  and  drifting  shall  not  be  allowed. 
Holes,  which  do  not  match  shall  be  reamed.  Rivets,  after  they 
are  driven,  shall  completely  fill  the  holes,  and  shall  have  heads  of 
the  proper  shape  lying  tightly  against  the  sheets  or  castings. 

9.  Flanging  of  sheets  must  be  true  to  shape  to  provide  close 
contact  with  contiguous  parts. 

10.  Joints  in  superstructure  and  roof  must  be  water-tight — 
Asphaltum  paper  about  1/16  in.  thick  shall  be  placed  between 
riveted  joints  of  all-steel  roofs. 

11.  Brake  pipes  shall  have  smooth  edges  free  from  fins  and 
burrs.  A  thin  coat  of  graphite  grease  shall  be  applied  to  the  male 
threads  only  and  care  shall  be  taken  to  keep  the  grease  from  the 
inside  of  pipe  and  fittings.  Connections  shall  be  tested  under  100 
lb.  gage  pressure,  using  soap-suds  to  determine  leaks.  The  com- 
pleted brake  installation  shall  be  finally  tested  to  determine  proper 
working  and  absence  of  interferences. 

12.  .Ml  metal  parts  shall  be  free  from  scale  and  rust  and 
thoroughly  clean  before  they  are  painted. 

13.  Metal  in  contact  with  wood  or  metal  and  where  not  ac- 
cessible after  assembling  must  be  covered  with  one  coat  of  thick 
paint,  red  lead  lute  or  lamp  black  lute. 

14.  Trucks  (except  wheels,  axles  and  parts  contained  in  journal 
boxes)  and  underframes  shall  have  two  coats  of  paint,  the  first 
preferably  of  freight  car  color  and  linseed  oil  and  the  second  A. 
R.  A.  black  paint. 

15.  Two  coats  of  approved  paint  shall  be  applied  to  the  outside 
of  the  superstructure  and  one  coat  to  the  inside  of  steel  sheets. 
All-steel  roofs  shall  have  two  coats  of  paint  on  each  side. 

16.  The  joints  between  floor  boards  and  sheathing  or  lining 
shall  be  carefully  filled  with  an  asphaltum  or  similar  compound 
which  will  not  be  brittle  at  0  deg.  F.  and  will  not  flow  at  150  deg.  F. 

17.  White  lead  paint  shall  be  used  for  all  stenciling. 

The  members  of  the  committee  are:  W.  F.  Kiesel,  Jr. 
(chairman),  mechanical  engineer,  Pennsylvania  System;  A.  R. 
Ayers,  assistant  general  manager.  New  York,  Chicago  &  St. 
Louis ;  C.  E.  Fuller,  superintendent  motive  power  and  machinery. 
Union  Pacific ;  J.  C.  Fritts,  master  car  builder,  Delaware,  Lacka- 
wanna &  Western ;  C.  L.  Meister,  mechanical  engineer,  Atlantic 
Coast  Line;  J.  McMullen,  superintendent  car  department,  Erie 
Railroad ;  T.  H.  Goodnow,  superintendent  car  department,  Chicago 
&  North  Western ;  John  Purcell.  assistant  to  vice-president,  Atchi- 
son, Topeka  &  Santa  Fe;  W.  O.  Moody,  mechanical  engineer,  Il- 
linois   Central ;    J.    A.    Pilcher,    mechanical    engineer,    Norfolk    & 


Western;  H.  L.  IngersoU,  assistant  to  president.  New  York 
Central;  W.  H.  Wilson,  assistant  to  vice-president.  Northern 
Pacific ;  F.  W.  Mahl,  director  of  purchases.  Southern  Pacific ;  W. 
H.  Winterrowd,  chief  mechanical  engineer,  Canadian  Pacific,  and 
G.  S.  (joodwin,  mechanical  engineer,  Chicago,  Rock  Island  & 
Pacific. 

Discussion 

W.  F.  Kiesel,  Jr.  (Penn.  System)  :  After  the  heading  "Funda- 
mentals :  Center  Sill  Area,"  add  the  following :  "There  has  been 
a  great  deal  of  discussion  in  connection  with  that  in  the  last 
two  or  three  years  and  the  committee  is  now  unanimous." 

Mr.  Kiesel:  Since  coming  to  Chicago,  quite  a  number  of 
people  have  raised  the  questicm  as  to  whether  it  is  intended  that 
fwe  recommend  permitting  interchangeable  ends.  Possibly  this 
reading  does  not  give  the  intent  of  the  committee  clearly.  The 
intent  is  that  the  designs  shown  on  the  drawings  for  single 
sheathed  and  double  sheathed  cars  are  not  of  the  same  width  and 
therefore  are  not  strictly  interchangeable  as  drawn,  but  it  was 
meant  that  corrugated  ends  or  any  other  kind  of  ends  may  be 
substituted  since  that  is  already  a  standard  of  the  Association. 

There  is  no  intention  of  abrogating  the  rule  which  is  now  in 
the  manual  relating  to  corrugated  ends.  We  may  be  able  to  make 
th's  a  little  more  ck-ar  hy  maUint;  the  clause  read  as   follows: 

"Car  ends  should  not  be  made  interchangeable  between  single 
and  double  sheathed  cars.  Other  ends  preferred  and  applied  by 
individual  railroads  should  be  equal  in  strength,  serviceability  and 
interchangeability  with  those  shown." 

I  believe  I  could  say  for  the  committee  that  it  should  be  sub- 
stituted for  the  reading  we  have  here,  and  I  think  it  will  clarify 
that  point  which  so  many  have  called  our  attention  to. 

I  would  like  to  refer  again  to  the  question  of  the  ends.  It  is 
the  full  intent  of  the  committee  that  the  rule  which  is  now  in 
the  manual  in  regard  to  corrugated  should  remain  there  and 
should  govern. 

Chairman  Coleman :  The  secretary  has  two  communications 
w-hich  he  will  read. 

Secretary  Hawthorne :  The  first  is  a  communication  from  the 
T.  H.  Symington  Company,  signed  by  C.  J.  Symington,  president, 
dated  June  18,  1923,  and  is  as  follows : 

"We  have  noted  the  paragraph  in  the  advance  copy  of  the 
report  of  the  A.  R.  A.  Committee  on  Car  Construction,  reading 
as  follows : 

"  'The  combined  bolster  filler  and  backstop  casting  shown  in 
the  design  is  recommended  for  use,  provided  the  owner  or  owners. 
of  patents  on  the  combined  bolster  filler  and  backstop  castings 
permit  the  free  use  of  the  combined  bolster  filler  and  back  stpp 
casting  without  restriction  or  any  obligation  whatsoever,  by  any 
railro.'id  or  car  owner  whose  cars  are  used  under__the  jurisdiction 
of  the  A.  R.  A.  or  its  successors.'  • 

".\s  we  are  the  owners  of  existing  patents  and  have  also  numer- 
ous pending  applications  for  patents  on  the  combined  bolster 
filler  and  backstop  castings  shown  in  the  drawings  accompanying 
the  above  report,  we  wish  to  assure  the  American  Railway 
Association  that  our  waiver  of  patent  rights  as  contained  in  my 
letter  to  you  of  May  19,  1921,  constitutes  an  absolute  and  un- 
restricted license  to  all  railroads  and  car  owners  whose  cars  are 
used  under  the  jurisdiction  of  the  A.  R.  A.  or  its  successors,  to 
make  or  have  made  and  to  use  the  combined  bolster  filler  and 
backstop  castings  as  shown  in  these  drawings,  with  either  the 
vertical  or  horizontal  yoke  attachments,  without  further  license 
from  this  company  under  any  patents  now  owned  or  controlled 
by  us  or  that  may  in  the  future  be  issued  upon  any  pending 
application  now  owned  or  controlled  by  us." 

The  Secretary:  I  have  another  communication  signed  W.  F. 
Kiesel,  Jr.,  chairman  of  the  Committee: 

"The  arrangement  of  side  frame  with  separate  journal  box, 
shown  in  the  report,  is  covered  by  my  patent  No.  1,433,380, 
dated  October  24,  1922.  Another  patent,  serial  No.  602,138, 
covering  the  construction  of  the  central  portion  of  both  frames 
shown  in  that  report,  is  now  pending,  on  my  application. 

"I  hereby  agree  that  designs  adopted  by  the  American  Railway 
Association,  either  as  standard  or  as  recommended  pr.ictice,  and 
subject  to  either,  or  both,  of  the  aforesaid  patents,  may  be  built 
by,  or  for,  any  railroad  or  car  owner  whose  cars  are  used  under 
the    juris'Iiction    of    the    .^merican    Railway    Association,    or    its 
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successors,  without  payment  of  any  royalty,  or  other  obligations, 
on  account  of  said  patents." 

F.  H.  Hardin  (N.  Y.  C.)  :  The  Committee  on  Car  Con- 
struction is  to  be  complimented  for  the  detail  in  which  it  has 
presented  this  report  as  it,  without  question,  involved  a  tre- 
mendous amount  of  work.  I  have,  in  the  short  time  that  has 
elapsed  since  this  report  was  distributed,  run  through  the  report 
and  made  a  number  of  notations  of  miscellaneous  details  that 
would,  I  think,  require  considerable  time  to  discuss  and  which 
discussion  would  probably  be  profitable. 

I  realize,  however,  the  hopelessness  of  undertaking  to  discuss 
all  minor  details  and  yet  I  hardly  see  how  it  will  be  possible  to 
cast  an  intelligent  vote  \vithout  full  detailed  consideration  of 
all  such  matters. 

There  are  a  few  items  which  I  choose  to  call  fundamental  to 
■  which  I  wish  to  draw  particular  attention.  I  discussed  in  a 
general  way  some  of  these  matters  with  Mr.  Kiesel  yesterday 
afternoon  and  he  feels  that  while  there  may  be  a  difference  in 
interpretation  of  the  words,  the  fundamentals  are  not  up  for 
discussion.     I    must   take   issue   with    Mr.    Kiesel   on   that   point. 

I  maintain  that  anjthing  included  in  this  report  by  omission  or 
commission  or  inference  is  subject  to  discussion  and  that  it  is 
the  duty  of  this  convention  to  discuss  fully  any  points  about 
which  there  is  a  doubt. 

I  would  draw  attention  to  the  brake  arrangement  on  the  two 
cars  submitted.  A  plan  of  the  brake  is  given  in  one  drawing  pre- 
sented with  the  report  and  on  the  brake  cylinder  lever,  dimensions 
are  marked  A  and  B.  Immediately  thereunder  is  a  notation  "Di- 
mensions A  and  B  to  be  adjusted  to  suit  desired  brake  power." 
On  the  detail  drawing,  however,  the  brake  cylinder  lever  is  shown 
in  the  upper  left-hand  corner  and  includes  dimensions  A  and  B 
with  a  note  reading  "Cylinder  levers  are  proportioned  for  a  total 
brake  power  of  31,000  lbs.  per  car  with  a  cylinder  pressure  of 
50  lbs.  per  sq.  in."  This  will  give  in  one  case  a  braking  power 
of  approximately  72  per  cent,  and  in  the  other  a  braking  power 
of  approximately  77  per  cent.  It  would  appear  proper  to  elimi- 
nate those  dimensions  by  making  notation  thereon  similar  to 
the  one  appearing  on  the  preceding  page,  or  else  state  that  the 
dimensions  should  conform  to  A.  R.  A.  standard  practice,  which 
is  60  per  cent. 

Bottom-Supported  Door  as  an  Alternate 

Doors  of  the  top-supported  type  are  shown  for  both  cars.  Our 
experience  has  been  that  the  advantage  lies  with  the  door  sup- 
ported at  the  bottom.  It  is  difficult  to  operate  a  freight  car 
door  which  is  hanging  from  the  roof  unless  the  car  is  alongside 
the  platform.  The  door  supported  from  the  sill,  which  is  the 
foimdation  of  the  car,  can  be  more  readily  operated  and  has 
a  better  support.  It  may  have  been  intended  that  an  alternate 
could  be  used  in  this  case,  but  no  specific  statement  is  made  to 
that  effect.  We  feel  that  the  drawing  involved  should  bear  a 
notation  that  a  bottom-supported  door  can  be  applied  as  an 
alternate. 

Mr.  Kiesel  suggested  last  night  that  it  would  be  in  order  to 
make  a  motion  to  the  effect  that  the  committee  be  instructed 
to  submit  also  a  bottom-supported  door.  I  believe  that  a  notation 
on  the  drawing  would  fully  cover  the  matter  without  the  neces- 
sity of  a  complete  design. 

The  drawing  showing  coupler  release  details  apparently  does 
not  include  an  alternate — whetlier  one  was  intended  or  not  I 
do  not  k-now.  The  release  rigging  shown  is  one  which,  while 
I  have  not  time  personally  to  check  it,  I  understand  will  not 
operate  tlie  type  E  coupler.  I  think  this  drawing  should  also  bear 
the  notation  that  other  types  of  rigging  conforming  to  safety 
appliance  standards  will  be  accepted  as  alternates. 

The  statement  is  made  in  the  body  of  the  report  that  two 
designs  of  roof  are  shown  which  in  the  opinion  of  the  committee 
represent  the  best  of  their  respective  types. 

The  outside  rrvetal  roof  shown  apparently  has  inclosed  car- 
lines  of  the  same  section  as  the  U.  S.  R.  A.  carlines,  which,  as 
a  good  many  of  you  know,  have  given  considerable  trouble.  Car- 
lines  in  this  case  have  been  more  firmly  attached  to  side  plates 
'  than  in  the  U.  S.  R.  A.  car,  but  the  breakage  has  been  through 
the  carline  itself  and  not  through  the  attachment  to  the  side 
plate.  The  same  situation  applies  to  a  certain  extent  in  the 
riveted-up  steel  roof.  Carlines  used  are  of  a  lighter  construction 
than  the  U.  S.  R.  A.  carlines.  In  addition  to  this,  the  riveted- 
up  type  of  roof  involves  apparently  an  excessive  mmiber  of 
vertical  rivets  in  the  roof,  which  we  consider  objectionable. 
Vertical   rivets  represent  possibilities  for  leaks  in  a  roof,   which 


could  not  occur  with  horizontal  rivets.  A  small  content  of 
copper  has  been  specified  in  the  roof  sheets.  This  will  no  doubt 
retard  but  will  not  prevent  corrosion. 

It  is  no  doubt  also  the  intention  of  the  committee  to  permit 
substitution  of  other  designs,  but  it  is  felt  .that  it  should  be  so 
stated  specifically  on  the  drawings.  So  far  as  these 
matters  are  concerned  it  may  be  considered  that  they  are  par- 
tially covered  at  least  in  the  statement  in  the  report  reading 
as  follows :  "The  intent  of  the  committee  is  to  make  designs 
that  will  establish  fixed  conditions  permitting  the  use  of  detailed 
designs  standardized  by  the  Association  or  the  substitution  of 
other  parts  preferred  by  the  individual  railroad,  singly  or  in 
groups,  provided  these  parts  or  groups  are  the  equivalent  in 
strength,  service,  safety  of  and  interchangeable  with  the  standard 
part  or  group  of  parts  replaced." 

That  statement  while  appearing  in  the  report  is  not  a  part 
of  the  specification,  and  will  be  the  source  of  considerable  argu- 
ment to  determine  when  a  substitution  is  equivalent  in  strength, 
in  service,  in  the  safety  of  and  interchangeable  with  the  standard 
part  or  group  of  parts  replaced. 

Take  for  example  the  question  of  roofs.  It  should  appear 
that  it  might  be  reasonable  to  permit  the  use  of  any  outside 
metal  roof  or  any  riveted  steel  roof  if  conforming  to  the  general 
dimensions  shown  in  the  drawing,  and  if  that  should  be  agreed 
upon  it  should  appear  on  the  drawing  itself  and  therefore  become 
a  part  of  the  specification. 

Mr.  Kiesel  referred  to  the  question  of  corrugated  ends.  An 
end  is  shown  in  the  drawing  for  these  cars  which  I  believe  is 
heavier,  more  expensive,  weaker  and  occupies  more  room  or 
takes  up  more  space  than  the  corrugated  steel  ends.  The  recom- 
mended practice  of  the  Association  adopted  in  1914,  revised  in 
1920,  specifically  mentions  the  use  of  corrugated  steel  ends  and 
on  the  drawing  showing  the  end  of  the  car  we  believe  should 
appear  the  notation  that  the  recommended  practice  of  the  Asso- 
ciation of  1914,  revised  1920,  is  a  part  of  this  specification. 

The  question  of  the  center  sill  area,  of  course,  has  occupied 
considerable  time  and  discussion  in  the  past.  It  may  or  may 
not  be  up  for  discussion  at  the  present  time,  but  it  appears  that 
a  lot  of  material  has  been  added  to  the  center  sill  for  the 
strengthening  of  the  car  and  no  allovkfance  made  for  the  effect 
of  draft  gear  capacity.  A  150,000  lb.  capacity  draft  gear  of 
approved  make,  presimiably  makes  the  car  safe  from  the  stand- 
point of  resistance  to  shocks.  The  use  of  a  heavier  capacity 
draft  gear  to  relieve  the  sills  from  shock  will  reduce  the  ultimate 
blow  to  the  sills  more  than  can  be  achieved  by  adding  6  sq.  in. 
in  section  area  to  the  sills. 

These  are  the  fundamental  matters  that  I  had  in  mind,  and, 
as  stated  in  the  beginning,  considerable  time  could  be  devoted 
profitably  to  the  discussion  of  a  large  number  of  miscellaneous 
details,  but  the  time  is  too  short  and  none  of  us  I  believe  have 
had  full  opportunity  carefully  to  review  all  the  details  involved. 

Corrugated  Ends  Recommended 

I  believe  the  presentation  of  this  design  is  one  of  the  most 
important  subjects  that  has  come  before  the  Association  in  years. 
There  is  no  haste  that  I  see.  There  are  no  exigencies  that 
existed  such  as  confronted  the  standards  of  the  United  States 
Railroad  Administration  in  their  car  design,  and  we  are  inclined 
to  feel  that  more  time  for  deliberation  and  study  of  this  matter 
should  be  given,  not  only  to  the  members  of  the  Association, 
but  possibly  to  the  members  of  the  committee  in  answering  some 
of  the  questions  which  have  been  raised  and  which  no  doubt 
will  be  raised  in  the  future.  We  have  no  desire  whatever  to 
tear  down  what  this  committee  has  built  up  and  we  do  not  take 
the  position  of  opposition  to  the  policy  of  a  standard  car.  Quite 
the  contrary  is  the  case,  because  the  New  York  Central  early  in 
1920  adopted  the  U.  S.  R.  A.  car  standards  as  their  own  and 
is  using  those  standards  to  this  day  with  certain  modifications, 
and  that  move  was  made  largely  to  facilitate  the  work  the 
A.  R.  A.  had  undertaken  in  designing  a  standard  car.  This, 
I  believe,  was  the  first  definite  move  in  the  direction  of  the 
adoption  of  a  standard  car. 

In  view  of  these  things,  Mr.  Chairman,  I  move  that  the  report 
of  the  Committee  on  Car  Construction  be  accepted  as  a  report 
of  progress  only. 

Discussion  by  Mr.  Sillcox 

L  K  Sillcox  (C.  M.  &  St  P.)  :  The  Car  Construction  Com- 
mittee has  done  a  great  deal  of  work  and  we  should  help  them 
with  any  thoughts   we   have   at   this  time.     An   effort   has   been 
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made  to  go  into  this  important  matter  simply  from  the  standpoint 
of  our  own  experience  and  not  with  any  desire  to  tear  down 
the  work  of  the  Committee  or  with  any  idea  of  discouraging  the 
principle  of  the  standard  car. 

Side  Doors — The  door  posts  for  single  sheathed  box  cars  are 
formed  from  angles  providing  an  overlap  for  the  door  of  only 
lJ/2  in.  while  the  Committee  on  Car  Construction  in  1920  recom- 
mended a  minimum  lap  of  2^4  in.  See  circular  letter  No.  S  III- 
189.  A  4-in.  Z-bar,  which  is  commonly  used  in  this  type  of  car, 
forms  the  desirable  overlapping  of  the  doors  and  also  furnishes 
adequate  stiffness  a.gainst  bulging  as  compared  to  angle  iron  door 
post  in  the  submitted  design. 

End  Doors — The  committee  recommends  that  end  doors  be 
eliminated.  The  mechanical  department  of  the  St.  Paul  has  been 
forced  to  install  a  small  end  door,  8  in.  by  14  in.,  in  its  latest  box 
car.  This  door  is  used  for  loading  lumber  and  is  made  purposely 
small  to  prevent  pilfering.  We  would  recommend  that  the  com- 
mittee consider  incorporating  a  small  end  door  in  the  standard 
box  car  design  for  railroads  desiring  to  perpetuate  the  use  of 
end  doors. 

Fundamaitals  of  Center  Sill  Area — It  is  recommended  that  the 
area  of  center  sills  for  cars  not  equipped  with  roofs  have  a  mini- 
mum of  30  sq.  in.,  while  cars  equipped  with  roofs  should  have 
a  minimtmi  area  of  28  sq.  in.  It  is  inconsistent  to  specify  two 
different  areas  of  center  sills,  inasmuch  as  both  open  and  closed 
types  of  cars  are  designed  with  sides  of  sufficient  strength  to 
carry  the  load.  The  center  sill  is  primarily  designed  for  buffing 
and  our  recommendation  would  be  to  specify  a  minimum  area  of 
center  sills  for  all  types  of  cars  of  28  sq.  in. 

Standard  Box  Cars^(a)  The  side  frame  construction  for 
single  sheathed  box  cars  is  changed  from  the  U.  R.  A.  type 
of  car,  which  had  a  Howe  truss  form  of  side  framing,  to  a  Pratt 
truss.  By  making  this  change  the  stresses  in  the  members  are 
approximately  as  follows  for  40-ton  cars :  Door  posts  changed 
from  5,600  lb.  compression  to  0,  except  for  a  small  load  due  to 
the  weight  of  the  roof.  In  the  diagonal  brace  next  to  door  post, 
the  stresses  have  changed  from  compression  to  tension.  Inter- 
mediate post  stresses  are  changed  from  22,400  lbs.  in  tension  to 
an  equal  amount  in  compression.  The  diagonal  brace  adjacent 
to  the  bolster  is  changed  from  28,400  lbs.  compression  to  an 
equal  amount  in  tension.  The  side  post  at  the  bolster  is  changed 
from  3,6(X)  lbs.  compression  to  26,200  lbs.  in  compression.  It 
will  be  noted  that  the  door  post  has  ceased  to  function  as  a 
vertical  load  carrying  member.  The  intermediate  posts  and 
braces  remain  unchanged  as  far  as  the  stresses  are  concerned,  but 
the  direction  of  the  forces  have  been  reversed.  The  side  post  at 
the  bolster  is  most  severely  affected  because  the  load  carried  by 
the  diagonal  brace  adjacent  to  it  is  also  imposed  upon  it. 

Were  the  Howe  truss  to  be  employed  by  the  Car  Construction 
Cormnittee,  it  would  not  involve  any  additional  frame  parts.  The 
only  reason  why  tlie  bolster  post  shows  a  relatively  higher  unit 
stress  in  the  instance  of  the  Pratt  truss,  recommended  by  the 
committee,  is  that  all  the  members  of  the  frame  are  not  employed 
to  do  useful  work  in  load  carrying;  whereas,  in  the  case  of  the 
Howe  truss,  which  has  been  almost  universally  employed  by  the 
railroads  that  have  built  single  sheathed  cars  in  the  past,  each 
unit  of  the  side  frame  sustains  a  portion  of  the  load. 

One  of  the  most  important  commodities  carried  in  box  cars  is 
grain.  From  calculations,  it  has  been  found  that  the  pressure 
of  wheat  against  the  side  of  the  car  produces  a  bending  move- 
ment of  6,200  in.  lb.  per  lineal  foot.  The  combined  stresses  de- 
rived from  the  vertical  and  bulging  loads  in  the  bolster  post  and 
diagonal  brace  adjacent  to  it  in  the  40-ton  car  is  21,300  lbs.  and 
27,300  lbs.,  respectively.  Realizing  that  the  grain  will  occasion- 
ally be  heaped  up  in  one  end  of  the  car,  bulging  stresses  in 
extreme,  conditions  will  be  considerably  higher.  It  is  felt,  there- 
fore, that  these  two  members  in  particular  are  too  highly  stressed. 
The  diagonal  brace  would  have  to  be  increased  in  strength 
regardless  of  what  type  of  truss  is  used. 

We  would  recommend  that  the  side  frame  be  redesigned,  taking 
into  consideration  the  bulging  stresses  produced  by  grain  and 
other  commodities :  also  designed  so  as  to  be  able  to  substitute 
structural  shapes  for  the  pressings  shown,  in  cases  where  it  is 
desired  to  do  so.  The  pressed  steel  posts  and  diagonal  braces 
should  be  specified  interchangeable  with  the  rolled  shape  sections. 

Cross  Bearers — The  cross  bearer  is  located  at  the  intermediate 
side  post.  It  is  our  belief  that  better  construction  would  be 
obtained    by    placing   the    cross   bearer    at    the    door    post.      This 


would  decrease  the  free  span  of  the  center  sill  and  reduce  the 
load  which  is  to  be  carried  by  the  center  sill  and  transfer  it  to 
the  cross  bearer,  thence  to  the  side  framing. 

End  Construction — Preliminary  calculations  indicate  that  the 
total  section  modulus  of  end  post  and  end  braces  is  approximately 
13.  The  total  section  modulus  of  end  construction  used  by  some 
roads  is  20.6.  It  has  been  proved  in  service  that  the  minimum 
requirements  for  a  built-up  end  construction  includes  two  3-in., 
6.7-lb.  Z-bars  and  two  5-in.,  11-Ib.  Z-bars  having  a  section 
mo<luIus  of  14.4.  We  recommend  that  an  alternate  for  the 
pressed  shape  construction  be  made  up  of  structural  members. 
Also  provision  should  be  made  for  the  use  of  pressed  steel  ends. 
In  this  connection,  with  pressed  steel  ends,  a  specification  should 
be  made  up  to  give  the  minimum  requirements  so  far  as  necessary 
section  modulus   is   concerned. 

Cn»-/i'"«— Carlincs  applied  to  the  U.  S.  R.  A.  cars  have  proved 
in  operation  to  be  entirely  too  weak.  A  large  percentage  are 
breaking  near  the  side  plate.  In  some  instances  the  entire  roof 
has  caved  in,  due  to  broken  carlines.  If  this  carline  is  to  be 
used  in  the  new  design,  it  will  be  necessary  to  supplement  it 
with  diagonal  braces  or  other  suitable  means. 

Purtines — Purlines  are  apparently  omitted  in  the  roof  construc- 
tion. If  a  flexible  all-steel  roof  is  used,  it  is  necessary  to  have 
purlines,  but  the  construction  does  not  make  any  provision  for 
them. 

Inside  Dimensions — The  steel-frame  car  and  the  all-steel  car 
do  not  have  the  same  inside  width.  It  is  desirable  that  the  two  be 
identical,  otherwise  shippers  will  discriminate  against  the  smaller 
car. 

Center  Plate  Height— The  center  plate  height  on  the  U.  S.  R.  A. 
car  was  established  at  25J4  in-  This  height  was  ideal  for  a  12-in. 
center  sill  section,  as  the  center  sills  provided  an  ideal  column 
without  setting  up  any  secondary  eccentric  stresses  in  the  structure 
from  buffing  shocks.  I  would  recommend  that  the  U.  S.  R.  A. 
established  center  plate  height  of  25%  in.  be  used  in  place  of 
2654  in. 

Center  Sill  Construetion — The  special  rolled  section  for  center 
sills  seems  objectionable  from  a  practical  standpoint  on  account 
of  being  unsymmetrical  and  it  probably  would  be  hard  to  procure 
in  small  quantities  for  repairs.  Considerable  cutting  of  flanges 
will  have  to  be  made  to  accommodate  the  draft  gears  and  this 
operation  may  retard  the  production  in  building  new  cars.  Some 
roads  favor  a  15-in.  built-up  center  sill  construction  because  it  is 
stiffer  without  adding  weight.  I  would  recommend  that  the 
center  sills  be  reconsidered  by  the  committee  and  alternate  de- 
signs made   up   for   standard   channel   section  construction. 

Front  Draft  Lug — This  could  be  redesigned  to  eliminate  coping 
the  top  and  bottom  flanges  of  the  center  sill,  thus  avoiding  extra 
work  and  saving  at  least  6  in.  of  material. 

Push  Pole  Pockets — The  designs  for  the  two  types  of  cars  are 
superfluous.     These  details  could  be  eliminated. 

Bolster  and  Cross  Bearer  Diaphragms — Thesf  arci  made  with 
open  corners.  It  would  be  desirable  to  have  closed  comers,  as 
it  would  not  cost  any  more  to  fabricate  and  considerable  strength 
would  be  added. 

End  and  Side  Lining — The  lining  of  the  steel  framed  box  cars 
is  shown  to  be  5V4  in.  face,  tongued  and  grooved.  Our  experience 
has  been  that  it  is  not  possible  to  obtain  a  full  5',i-in.  face  from 
luinber  6  inches  wide,  after  being  kiln  dried.  This  dimension 
should  be  changed  to  5j4-in.  The  thickness  of  the  end  lining, 
which  is  shown  to  be  IJ^-in.,  is  insufficient;  it  should  be  2%-in. 

All-Steel  Box  Car — Time  has  not  permitted  a  study  of  this 
design,  But  we  believe  that  the  side  posts  should  also  be  designed 
to  resist  bulging  for  this  type  of  car.  The  same  thing  is  true  of 
the  end  construction. 

Truck — (a)  The  truck  side  is  apparently  an  entirely  new  de- 
sign. Past  experience  seems  to  indicate  that  it  is  necessary  to 
have  the  web  members  of  the  frame  uninterrupted  and  of  uniform 
section.  Introducing  other  members  joining  directly  or  in  the 
immediate  vicinity  of  the  web  members,  such  as  the  bottom  portion 
of  the  design  submitted,  or  brake  hanger  brackets,  has  caused 
shrinkage  cracks.  Before  this  truck  side  is  adopted  to  any  large 
extent,  it  would  be  very  desirable  to  have  it  thoroughly  tested 
out  in  actual  service. 

It  seems  to  be  the  desire  of  the  committee  to  use  indentically 
the  same  contour  of  truck  sides  for  frames  having  separate  and 
integral  journal  boxes.  There  appears  to  be  no  particular  ad- 
vantage in  this  as  separate  patterns  would  have  to  be  made  for 
each  design.  A  better  and  lighter  casting  for  the  integral  truck 
side  could  be  obtained  than  that  proposed. 
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Journal  Box— A  new  type  of  journal  box  is  submitted,  which 
is  not  interchangeable  with  the  present  standard  inasmuch  as  the 
bottom  lugs  for  the  journal  box  bolts  are  eliminated.  The  con- 
tour of  the  top  surface  is  also  changed  from  the  old  standard  to 
make  the  box  tit  into  a  recess  in  the  truck  side.  The  top  surface 
of  the  box  is  ribbed,  thus  reducing  the  bearing  surface.  If  the 
journal  box  bolts  become  loose,  considerable  wear  will  take  place 
on  these  ribs.  By  adopting  a  new  journal  bo.K  without  bottom 
lugs,  the  standard  arch  bars  cannot  be  used.  Neither  can  truck 
sides  having  bottom  tie  straps,  now  on  the  market,  be  employed 
to  advantage.  There  are  still  a  number  of  roads  which  object 
to  having  cast  steel  in  tlie  truck  side  construction  and,  therefore, 
this  should  be  taken  into  consideration  when  designing  both  the 
truck  side  and  the  journal  box. 

Truck  Springs— It  is  a  well-known  fact  that  the  present  truck 
.  springs  are  unsatisfactory.  It  would  have  been  desirable,  when 
submitting  a  new  design  of  truck  side  and  other  details  to  make 
provision  for  new  truck  springs. 

Brake  Application — No  improvements  have  been  recommended 
in  connection  with  the  hanging  of  the  brake  beams  to  further  their 
safety.  The  truck  brake  rigging  as  ordinarily  used  at  the  present 
time  is  one  of  the  weakest  points  in  the  car,  and  some  improvement 
in  applying  these  details  should  be  looked  for. 

Safety  Hangers — The  three-point  suspension  brake  beam  safety 
spring  is  recommended.  This  is  a  patented  device  and  it  would 
be  desirable  to  submit  a  design  for  application  of  a  four-point 
suspension  which  would  form  a  better  safety  device  than  the 
three-point  suspension. 

Spring  Planks— The  details  indicate  that  a  rigid  spring  plank  is 
employed.  A  number  of  roads  are  using  the  flexible  type  of 
spring  plank.  This  design  should  be  considered  and  made  inter- 
changeable with  the  rigid  type. 

Conclusion — The  above  criticism  is  not  made  to  discredit  the 
valuable  work  done  by  the  Committee  on  Car  Construction.  .\ 
sincere  effort  has  been  put  forth  to  design  a  car  having  maximum 
strength  with  a  minimum  weight  and  the  committee  has  succeeded 
to  a  large  extent.  But  in  its  anxiety  to  obtain  the  lightest  possible 
car,  probably  some  sacrifices  have  been  made  in  the  strength. 
It  is,  therefore,  suggested  that  the  designs  of  box  cars  and  trucks, 
before  being  submitted  to  a  vote  by  the  members  of  the  A.  R.  A.. 
should  be  referred  back  to  the  Car  Construction  Committee  for 
reconsideration.  It  would  be  desirable  to  have  the  committee  take 
into  account  experience,  based  on  practice,  herein  mentiond  and 
to  judge  the  matter  in  its  broadest  aspects  in  order  to  obtain  a 
variety  of  interchangeable  parts  so  that  the  various  railroads  could 
adopt,  with  the  car  body,  either  a  structural  construction  or  a 
pressed-shape   design   and   still   maintain    interchangeability. 

Mr.  Kiesel  Replies  to  Messrs.  Sillcox  and  Hardin 

Chairman  Coleman:  Before  there  is  any  further  discussion, 
Mr.  Kiesel  would  like  the  opportunity  of  replying  to  Mr.  Sillcox 
and  Mr.  Hardin. 

Mr.  Kiesel :  We,  of  course,  like  to  have  as  much  discussion 
in  regard  to  this  matter  as  possible,  but  the  committee  was  tied 
down  to  the  A.  R.  A.  standard  and  recommended  practice. 

Mr.  Hardin  made  the  statement  that  I  told  him  that  thr  funda- 
mentals were  not  subject  to  discussion.  What  I  intended  to  say 
was  that  the  fundamentals  which  are  now  your  standard  and 
recommended  practice  are  not  open  for  discussion.  They  should 
have  been  discussed  and  settled  at  the  time  when  they  were  adopted. 
Both  Mr.  Hardin  and  Mr.  Sillcox  are  reopening  such  matters 
as  30  sq.  in.  of  center  sill  area,  which  is  your  standard ;  heights 
of  center  plate,  which  you  have  adopted  as  26^  in,  having  been 
changed  from  27^  in.  The  Car  Construction  Committee  on  the 
basis  of  the  30  sq.  in.  area  for  all  cars  with  the  exception  of 
house  cars  now  recommends  a  reduction  to  28  sq.  in.  for  house 
cars,  which  was  unanimously  adopted  by  the  Car  Construction 
Committee  after  a  full  investigation,  which  extended  over  two 
years. 

As  far  as  the  recommendations  of  Mr.  Sillcox  to  use  the  U.  S. 
R.  A.  center  sill  height,  the  committee  did  not  adopt  that  for  the 
reason  that  it  gives  an  unbalanced  center  sill  section  and  requires 
a  heavier  car  for  the  40-ton  car.  and  it  necessitates  larg;er  trucks 
'  and  hampers  to  a  great  extent  the  construction  of  the  bolster. 
It  also  gives  a  distance  from  the  top  of  the  rail  to  the  bottom  of 
the  side  frame  with  a  cast  steel  side  frame  of  less  than  A'/z  in. 
when  the  wheels  are  worn,  and  4^  in.  the  committee  feels  is  the 
minimum  that  should  be  allowed. 

In  regard  to  the  question  that  was  raised  by  Mr.  Hardin  in  regard 
to  brakes,  our  intent  was  to  leave  the  question  of  braking  power 


to  be  handled  by  the  Committee  on  Brakes  and  Brake  Equipment. 
Therefore,  we  will  eliminate  the  dimensions  of  brake  levers  which 
unfortunately  were  overlooked  when  the  committee  changed  the 
general  plan  of  making  that  report. 

As  to  the  top  hung  door,  the  A.  R.  A.  doors,  I  believe,  are  all 
top  hung  and  we  followed  the  A.  R.  A.  standards  in  that  respect 
If  a  large  number  of  the  A.  R.  A.  members  desire  the  design  of  a 
bottom  hung  door  also,  the  committee  can  very  readily  make 
such  a  design  but  it  would  not  amount  to  anything  if  we  stated 
on  the  drawing  that  a  bottom  hung  door  could  be  substituted. 

The  work  assigned  to  the  committee  was  to  produce  a  car  design, 
which  we  have  done.  We  are  submitting  to  you  a  design,  which, 
per  pound  weight,  is  the  strongest  box  car  that  has  ever  been 
built  in  this  country.  That  is  our  firm  belief.  By  refinement  of 
design  we  have  eliminated  a  lot  of  weight. 

The  subject  of  roofs  has  been  criticised.  The  report  states  that 
any  kind  of  a  roof  may  be  substituted,  whichever  is  preferred  by 
the  railroad.  Each  railroad  can  determnie  for  itself  whether  the 
roof  that  it  wants  to  substitute  is  the  equivalent  of  what  the  com- 
mittee shows.  If  it  cannot  do  that,  it  can  readily  be  referred 
to  the  American  Railway  Association  and  I  have  no  doubt  the 
association  can  advise  them. 

Doors  with  IJ/2  in.  overlap  were  referred  to  by  Mr.  Sillcox. 
The  larger  dimension  refers  only  to  old  doors  and  especially  to 
old  wooden  cars.  In  the  rules  for  new  cars  that  requirement 
has  been  eliminated  on  account  of  having  something  else  that 
answers  the  same  purpose. 

In  regard  to  the  omission  of  end  doors,  ultimately  the  end 
doors  ought  to  be  omitted,  but  we  did  not  mean  in  our  recom- 
mendation that  they  should  be  taken  oflf  now,  but  if  used 
they  should  be  maintained  just  the  same  as  side  doors. 

The  center  sill  area  is  the  association's  standard.  Therefore 
the  committee  had  no  option,  but  had  to  use  your  standard. 

X'ow  we  come  to  the  Howe  and  Pratt  trusses.  We  can  not 
agree  with  the  stresses  that  Mr.  Sillcox  gave.  The  stresses  in  the 
5i<le  frames  of  those  cars  were  checked  up  in  three  separate 
drawings,  and  there  are  no  stresses  in  that  truss  such  as  he  gave. 
We  would  be  glad  to  go  over  the  matter  with  him  and  check  up 
with  him  as  to  the  stresses.  Furthermore,  in  the  truss  that  he 
showed,  which  is  used  on  the  St.  Paul,  the  diagonals  are  in  com- 
pression. In  the  truss  that  we  adopted  the  diagonals  are  in 
tension.  There  is  no  reason  why  it  is  preferable  to  put  diagonals 
in  compression  rather  than  in  tension.  In  bridge  building  they 
use  both  the  Howe  and  the  Pratt  trusses  and  if  properly  designed 
either  one  is  satisfactory. 

Concerning  the  pressed  steel  ends.  Mr.  Sillcox  asked  for  the 
specification  for  the  ends.     This  is  already  in  the  manual. 

Mr.  Sillcox  mentioned  a  great  many  other  things  which  are 
more  or  less  matters  of  opinion.  We  would  be  very  glad  to 
have  him  submit  them  to  the  committee,  and  we  would  be  very 
glad  to  go  over  them  and  see  whether  there  is  anything  that 
would  help  us  in  making  a  proper  design.  He  mentioned  among 
other  things  that  we  showed  tongues  and  grooves.  Among  A.  R. 
-A.  practice  j-ou  will  find  that  you  can  use  either  tongue  and 
groove  or  ship  lap. 

Further,  you  will  find  that  the  width  of  the  boards  given  in  the 
.■\.  R.  A.  standards  as  .SVi  in.,  and  we  had  to  use  the  554  in- 
wood;  there  was  no  option.  If  he  desires  that  changed  to  55^  in. 
he  ought  to  call  attention  to  it  in  connection  with  the  diagrams 
of  lumber  shown  in  the  A.  R.  A.  standards ;  these  have  been 
standard  for  a  good  many  years. 

In  regard  to  journal  boxes,  he  objects  to  the  separate  journal 
box  because  it  is  different  from  the  present  standards.  It  is  not 
our  intent  to  substitute  this  journal  box  for  the  present  standard. 
The  Car  Construction  Committee  did  not  intend  and  does  not 
intend  to  ask  you  to  eliminate  the  present  standards  in  favor  of 
the  new  proposed  standards,  because  we  believe  that  after  you 
find  out  that  these  trucks  that  we  submit  to  you  now  will  show 
approximately  500  lb.  less  weight  per  truck  with  the  same  capa- 
city than  those  you  are  using  now,  you  will  want  the  latter. 

Three-point  suspension  for  the  brake  on  the  truck  is  put 
there  to  complete  the  truck  design.  We  do  not  yet  know  whether 
we  will  be  subject  to  a  patent  in  that  connection.  We  have 
clearly  intim.ated  in  two  or  three  places  that  any  alternate, 
whether  any  part  or  group  of  parts,  may  be  substituted  providing 
it  is  the  eq'jivalent.  and  if  an  engineer  can't  determine  whether 
it  is  the  equivalent,  a  specification  can  be  made  to  show  that. 
The  final  statement  of  Mr.  Sillcox  was  that  we  probably  sacri- 
ficed strength  in  order  to  obtain  light  weight.  I  can  assure  you, 
and  this  has  been  checked  in  four  drawing  rooms  by  some  of  the 
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most  compelent  designers  in  the  United  States,  that  the  stresses 
are  not  in  excess  of  what  is  commonly  used  in  practice,  and  that 
the  side  frame  and  the  strength  against  bulging — that  is,  the 
strength  of  the  body  of  the  car — is  greater  than  the  average  car 
running  today  of  the  same  capacity. 

T.  H.  Goodnow,  (C.  &  N.  W.)  :  Like  the  previous  speakers, 
we  have  two  or  three  pages  of  personal  opinion  on  detafis  of  the 
standard  car  which  I  am  not  going  to  take  up  any  time  to  present. 
I  simply  want  to  say  a  word  in  connection  with  the  policy  of  this 
standard   car. 

As  a  member  of  the  Conmiittee  on  Car  Construction  I  am 
offering  no  defense  either   for  the  committee  or   for  myself. 

I  have  attended  most  of  its  meetings  and  where  I  did  not 
attend  I  was  represented.  All  that  is  being  brought  up  today  is 
simply  a  rehash  of  what  has  come  up  in  the  committee  in  some 
shape  or  form.  With  the  membership  of  about  IS  on  the  com- 
mittee I  can  appreciate  the  results  of  a  progress  report  with 
some  400  roads  expressing  their  individual  ideas  as  to  the  linal 
results  of  the  standard  car.  I  will  leave  it  to  you  just  to  thinj<  it 
over  seriously  and  if  you  don't  agree  with  me  when  you  come 
here  next  year  and  go  along  with  your  progress  report  I  will 
miss  my  guess. 

Speed  Needed  in  Developing  Standard  Car 

I  think  it  is  well  known  to  inost  of  us  that  there  are  certain 
issues  working  at  the  present  time  which  make  it  very  essential 
that  speed  be  made  on  the  standard  car.  I*  do  not  think  it  neces- 
sary for  me  to  mention  what  those  are,  but  nevertheless  I  think 
it  would  be  very  desirable  if  this  association  could  at  the  earliest 
possible  date  adopt  a  standard  car;  in  fact,  I  think  it  is  necessary 
that  it  should  do  so. 

If  the  door  fixtures  and  the  uncoupling  levers  and  all  of  the 
other  items  annexed  to  the  car,  cause  the  objections,  just  leave 
them  oft  and  let  us  go  along  with  the  framing  and  tlie  trucks,  if 
we  can.     Let  us  at  least  get  that  far  with  the  car. 

Personally  there  are  a  number  of  items  in  connection  with  the 
details  that  1  feel  that  the  Chicago  &  North  Western  in  building 
the  cars  from  its  experience  can  probably  improve  on,  but  at  the 
same  time,  it  will  not  affect  the  interchangeability  of  repairs  and 
anybody  that  has  that  car  can  repair  it  with  standard  parts  and 
we  will  accept  it.  That  is  the  broad  principle  that  we  will  all  have 
to  go  on   rinally  in  the  handling  of  the  standard  car. 

I  quite  agree  with  the  mention  that  was  made  of  the  admin- 
istration carline,  and  also  with  regard  to  the  end.  I  think  the 
committee  can  very  consistently  change  the  wording  at  the  end, 
which  apparently  is  so  confusing,  and  put  there  the  wording  of 
your  standards  as  they  were  adopted  under  circular  letter  S  HI 
159,  July  19,  1920.  However,  I  am  not  going  into  the  details. 
Whether  that  appears  or  not,  it  is  nevertheless  your  standard. 
What  I  want  is  to  push  the  standard  car  just  as  fast  as  possible. 

If  anybody  had  sat  through  the  deliberations  of  the  Car  Con- 
struction Committee  in  the  past  year  in  dealing  with  this  subject 
he  would  fully  appreciate  that  and  I  hope  that  any  motion  that 
prevails  here  will  not  slow  up  at  least  the' starting  of  a  standard 
car,  because  I  know  that  it  is  important.  Changes  can  be  made 
in  the  standard  car  just  as  we  have  made  changes  in  the  various 
.standards  from  time  to  time. 

R.  L.  Kleine,  (P.  R.  R.)  •.  I  would  like  to  know  if  it  is  the 
intention  of  the  committee  to  submit  the  plans  to  the  Eastern 
and  Western  Railroad  Associations  so  as  to  know  where  we  stand 
on  the  patents,  if  any,  that  exist  on  these  cars. 

Mr.  Kiesel:  We  specified  in  our  report  that  the  intent  is  to 
get  a  report  on  all  the  various  parts  of  the  car. 

Mr.  Kleine:  I  understand  that,  but  I  didn't  know  whether  you 
were  getting  a  report  from  the  two  associations  named  or  not. 
That  is  what  I  want  to  clear  up. 

Mr.  Kiesel :  Whatever  the  association  directs  us  to  do,  we  will 
be  glad  1o  do.  My  own  opinion  is  that  the  question  of  patents 
should  be  handled  by  a  separate  committee.  However,  if  the 
association  directs  us  to  look  into  the  patent  matter,  we  will  be 
very  glad  to  do  that  and  take  it  up  with  both  associations.  We 
have  taken  up  the  question  of  truck  side  frames  and  bolsters. 

From  the  report  it  would  appear  that  after  November  of  this 
year,  with  the  letters  that  the  association  now  has  on  file,  the  bol- 
sters and  side  frames  can  be  built  by  anyone  without  infringing 
on  any  patents,  or  paying  any  royalty.  As  far  as  the  car  itself 
is  concerned,  there  may  be  some  features  that  we  are  not  aware 
of  that  may  be  subject  to  patent,  but  we  have  submitted  a  design 
complete,  and  I  do  not  believe  we  ought  to  submit  it  to  the_  East- 
ern  and  the   Western   Railroad   Associations.     In    fact,   it   is   not 


worth  while  duiii.i;  that  until  the  association  approves  the  car,  for 
without  this  approval  the  car  is  useless. 

As  far  as  end  construction  is  concerned,  the  standards  of  the 
association  now  permit  corniga'cd  ends,  and  the  committee  did 
not  show  that  for  the  reason  that  corrugated  ends  are  patented. 
Our  intent  was  to  show  a  design  as  free  from  patents  as  possible. 

J.  J.  Tatum  (B.  &  O.)  :  Last  night  I  put  in  considerable  time 
studying  the  report  and  knowing  what  work  is  involved  in  under- 
taking to  please  everybody  by  getting  together  what  might  be 
called  a  standard  car,  one  can  appreciate  the  work  that  this 
committee  has  had  to  do.  I  think  it  has  made  a  very  good 
report. 

Your  criticism  no  doubt  will  bo.  helpful,  but  I  hope  it  will  not 
retard  the  action  enabling  a  sample  standard  car  to  be  built  The 
only  question  that  I  have  in  connection  with  this  report  is.  Why 
were  not  the  M,  C,  B.  standards  made  use  of  to  the  fullest  possible 
extent  in  establishing  this  st;indard  car?  My  reason  lor  asking 
that  qucition  is  that  for  a  number  of  years  we  have  been  getting 
together  various  standards  and  these  standards  have  been  ap- 
proved from  time  to  time  until  today  many  of  them  have  met 
all  the  requirements. 

We  have  here  before  us  in  this  report  a  new  truck  which  I, 
myself,  do  not  know  anything  about.  I  have  never  seen  such  a 
truck.  I  do  not  know  what  sort  of  work  it  will  do.  I  do  not 
know  what  the  result  will  be,  but  I  do  know  what  the  M.  C.  B. 
standard  truck  will  do,  and  I  do  know  there  is  a  possibility  of 
improving  that  standard  without  departing  from  any  of  its 
dimensions ;  that  is.  dimensions  which  would  affect  its  inter- 
changeability. I  might  say  the  same  thing  about  the  doors,  and 
the  uncoupling  arrangement. 

The  Proposed  New  Trucks  Should  Be  Tested 

Mr.  Hardin :  There  is  no  disposition  in  the  motion  which  I 
made  to  delay  progress.  I  do  not  believe  it  will.  As  a  matter 
of  fact  I  made  that  motion  for  the  specific  purpose  of  continuing 
progress  on  this  report.  It  will  not  in  any  way  alter  the  report 
as  it  stands ;  it  will  not  amend  it ;  it  will  not  exclude  anything  that 
is  included  in  there,  but  merely  delay  the  final  action  as  adoption 
of  the  standard  of  this  association.  In  the  meantime  it  will  pro- 
vide an  opportunity  for  the  construction  of  such  cars  and  the 
trial  of  the  trucks,  which  I  feel  should  be  done  before  the  car 
is   finally  adopted. 

Mr.  Kleine:  I  can  hardly  see  how,  by  accepting  this  report 
of  the  Car  Construction  committee  as  a  progress  report  and  lay- 
ing it  over  for  one  year,  we  will  expedite  the  standard  car  one 
iota.  I  think  this  coimnittee  has  done  excellent  work  as  far  as 
it  has  gone.  It  is  unfortunate  that  we  did  not  have  the  report 
before  us  a  greater  length  of  time  in  order  to  criticise  it,  but 
Mr.  Hardin  made  the  statement  that  he  is  in  favor  of  the  standard 
car  and,  as  I  understand  it,'  he  is  also  in  favor  of  getting  this 
standard  car  adopted  as  promptly  as  possible. 

I  would  like  to  amend  Mr.  Hardin's  moti»n  to  this  extent: 
That  the  committee  consider  the  objections  raised  and  then  sub- 
mit its  findings  to  letter  ballot  in  detail ;  also  authorize  sample  cars 
to  be  constructed  during  the  year  so  that  we  will  get  a  study 
from  the  manufacturing  end  as  well  as  a  complete  review  of  the 
opinions  of  all  the  railroads  of  the  association  insofar  as  certain 
details  of  the  standard  car  are  concerned. 

Mr.  Hardin :  I  do  not  understand  exactly  what  the  amendment 
is.  Is  it  to  eliminate  these  details  and  are  they  to  be  specifically 
referred  back  to  the  committee? 

Mr.  Kleine :  The  details  discussed  are  to  be  referred  to  the 
Car  Construction  Committee,  as  well  as  any  other  criticisms  of 
the  design,  giving  the  members  an  opportunity  to  write  the  com- 
mittee concerning  those  details.  Then  the  committee  would  con- 
sider those  as  well  as  any  subsequent  criticisms  and  submit  to 
letter  ballot  the  result  of  its  deliberations  on  these  criticisms. 

Mr.  Hardin :  I  think  I  would  much  prefer  to  follow  Mr.  Good- 
now's  scheme  and  possibly  eliminate  for  the  time  being  some  of 
these  questions  in  dispute,  and  if  that  is  done  I  am  in  a  position 
to  withdraw  my  motion.     Mr.  Goodnow  refers  to  ends,  roof,  etc. 

Chairman  Coleman :  As  I  understand  it,  it  gives  every  man  an 
opportunity  to  present  his  objections  to  any  of  the  details  in  this 
standard  car  to  the  committee,  which  will  take  into  consideration 
all  of  the  objections  and  criticisms.  Do  I  understand,  Mr.  Hardin, 
vou  have  withdrawn  your  motion? 

Mr.  Hardin:  No,  sir.  I  shall  be  in  a  position  to  do  this  if  we 
can  proceed  as  Mr.  Goodnow  suggested.  If  the  Car  Construction 
Committee  can  do  that  I  will  withdraw  the  motion.     As  it  stands. 
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tlio  motion  is  before  the  liousc  unamended  atid  I  cannot  accept 
the  amendment  Mr.  Kleine  has  proposed. 

Mr.  Kiesel :  Mr.  Hardin,  do  I  understand  you  to  say  that  if 
we  ehminate  the  requirements  calling  for  specific  designs  of  end, 
roof,  doors  and  so  on  that  then  you  will  withdraw  your  motion? 
Tliat  was  the  committee's  intent  anyway,  and  it  will  certainly  put 
it  on  the  drawing  if  you  would  rather  have  it  there  than  in  the 
specification. 

Mr.  Hardin:  I  am  willing  to  put  it  either  in  tiie  specification 
or  on  the  face  of  the  drawing.  I  prefer  the  face  of  the  drawing, 
hut  if  the  committee  feels  that  could  not  be  done,  I  think  it  should 
be  emlxxlied  in  the  speci.hcation  itself.  That  would  apply  to  the 
door,  ends  and  roof.  I  believe  the  truck  situation  is  already  cov- 
ered. 

iMr.  Goodnow :  It  is  my  idea  to  make  definite  progress  and 
as  tlie  end  is  a  standard  we  can  simply  change  the  report  and 
accept  that  portion  of  the  committee's  report  which  refers  to  its 
design  and  embody  in  that  the  wording  of  the  present  A.  R.  .A. 
standard.  That  will  take  care  of  the  big  part.  The  roof  is  en- 
tirely optional.  You  can  use  any  roof  desired  under  the  com- 
mittee's report.  If  the  question  of  top  and  bottom  hung  doors 
and  release  rigging  is  going  to  tie  up  anything  in  the  progress 
of  this  car  I  would  leave  them  off  for  this  year.  I  think  that 
we  can  maintain  the  intcrchangeability  of  the  trucks.  The  only 
thing  that  impresses  me  as  being  essential  is  the  height  and  general 
dimensiniis  of  the  truck.  We  don't  have  to  have  a  bolted  box. 
If  I  want  to  use  the  bolted  type  of  track  frame  under  my  car  so 
long  as  I  make  it  to  the  general  dimensions  I  can  do  it. 

Mr.  Tatum :  Suppose  a  railroad  should  elect  to  put  in  the 
existing  M.  C.  B.  standard  truck,  is  that  permitted? 

Mr.  Goodnow :     No. 

Mr.  Tatum:  Then  the  truck  that  we  have  been  using  for  years 
and  years,   working  on  to   standardize,   goes   into  the   scrap  heap. 

Mr.  Goodnow :  I  don't  think  you  understand  me.  The  standard 
height  of  the  truck  has  been  changed. 

Mr.  Kiesel  :     It  was  changed  a  year  or  two  ago. 

Mr.  Tatum:     Do  you  know  anything  about  a  short  box  bolt^ 

Mr.  Goodnow:  I  don't  think  that  is  the  question.  If  you  want 
to  put  a  frame  under  my  car  that  has  the  short  box  bolt  that  you 
refer  to,  if  my  car  has  a  5  ft.  6  in.  wheelbase,  if  my  height  is 
the  A.  R.  .-X.  standard,  you  can  substitute  your  short  box  bolt 
for  my  type  or  any  other  type  of  truck  frame  that  I  have  used 
on  the  standard  car. 

Mr.  Tatum :  You  are  asking  tne  t(.i  run  over  my  railroad  a 
truck  that   I  don't  know  anything  about. 

Mr.  Goodnow:     I  am  talking  just  the  other  way. 

'Mr.  Tatum:  Can  I  use  an  A.  R.  A.  standard  truck  under  a 
new  car  that  I   am  building  today? 

Mr.  Goodnow:     What  do  you  mean  by  A.  R.  A. 

Mr.  Tatum:  I  mean  the  M.  C.  B.  standard  truck  as  it  exists 
today. 

Mr.  Goodnow:     Is  there  such  a  thing? 

Mr.  Tatum :     I  have  been  told  that  there  is. 

Mr.  Goodnow :  It  is  only  the  height  and  whcclbase.  I  d.ui't 
know  of  a  design  that  is  standard. 

Mr.  Tatum :  Your  Truck  Committee  certainly  reported  a  de- 
sign and  it  was  approved  by  letter  ballot :  at  least  I  have  been 
credited  with  being  on  the  committee  approving  it. 


Mr.   Goodnow:     Well,  I  do  not  know  it  if  there  is. 

Mr.  Kiesel :  The  standard  height  of  truck  today  is  26%  in. 
Some  years  ago  the  standard  height  was  27}i  in.  In  order  to  see 
how  much  it  would  afifect  those  trucks  I  had  100  trucks  measured, 
taken  from  under  cars.  The  height  varied  from  26  in.  to  27^  in. 
and  any  one  of  those  trucks  could  readily  be  lowered  to  the 
26.}4  in.  height.  Most  arch  bar  trucks  now  have  a  two-inch  plank 
imder  the  springs  and  if  you  take  that  out  you  have  pretty  nearly 
the  present  standard  height  of  26^4  in. 

Mr.  Tatum :  I  am  not  talking  about  dimensions,  but  suppose 
I  elect  to  use  an  ordinary  arch  bar  truck  on  1.000  cars,  would  I 
be  permitted  to  use  the  arch  bar  truck  under  that  standard  car? 

Mr.  Kiesel:  We  have  not  presented  an  arch  bar  truck.  We 
have  only  presented  cast  steel  side  frames.  Y'ou  can  use  the  old 
arch  bar  truck  in  connection  with  the  new  bolsters  which  we  have. 

Mr.  Tatum:  Then  I  can  put  tiie  existing  M.  C.  B.  standard 
arch  bar  truck  in  use? 

Mr.  Kiesel :  Y'ou  can  in  accordance  with  the  way  the  rules 
now  stand  and  our  report  does  not  change  those  rules. 

Mr.  Tatum:  That  is  all  I  want  to  know.  I  will  vote  for  Mr. 
Kiesel's  report  with  that  understanding. 

Chairman  Coleman  :  Mr.  Hardin,  do  you  withdraw  your  mo- 
tion ? 

Mr.  Hardin:  I  will  withdraw  my  motion  and  I  want  to  make 
a  motion  in  this  form:  First,  that  on  the  drawing  included  with 
the  report  of  the  Committee  on  Car  Construction  and  entitled, 
"End  Sheets,"  the  following  notation  be  made:  "A.  R.  A.  re- 
commended practice  adopted  1914,  revised  1920,  is  a  part  of  this 
specification." 

Second :  On  the  drawing  accompanying  this  report  which  is 
entitled,  "Coupler  Release  Details."  the  following  notation  be 
made :  "Any  otlier  ty-pe  of  release  rigging  conforming  to  the 
safety  appliance  laws  may  be  substituted  as  an  alternate." 

Third:  On  the  drawing  entitled  "Steel  Frame  Door  Arrange- 
ment," the  following  notation  be  made :  "Door  of  bottom  sup- 
ported type  may  be  used  as  an  alternate  if  conforming  to  general 
dimensions." 

Fourth:  On  the  drawing  showing  outside  metal  roof,  eliminate 
the  note  reading  "Outside  metal  roof  of  manufacturers'  designs 
must  be  made  to  suit  dimensions  shown  and  be  interchangeable," 
and  substitute  the  following  notation:  "Any  outside  metal  roof 
may  be  used  as  alternate  if  conforming  to  general  dimensions 
shown." 

Fifth:  On  the  drawing  showing  roof  sheets  of  all-steel  roof 
the  following  notation  be  made :  ".\ny  design  of  riveted  roof 
may  be   used   as  alternate  if  conforming  to  general   dimensions." 

On  the  drawings  showHng  proposed  design  for  standard  trucks. 
Classes  2-C,  2-D  and  2-E,  Types  W  and  Y.  the  following  notation 
tx?  made:  Any  truck  of  proper  capacity  conforming  to  the  A. 
R.  A.  standard  dimensions  may  be  used  as  alternate." 

Mr.  Kiesel :  I  can  say  for  the  Car  Construction  Committee  that 
we  can  accept  all  of  those  notations  because  they  conform  closely 
with  the  intent  of  the  committee  in  having  this  a  car  on  which 
alternates  can  be  used,  and  this  merely  makes  it  a  little  more 
specific  than  what  we  now  show. 

CTlic  motion  teas  duly  seconded  and  carried.) 

The  refort  of  the  committee.  zi-ilJi  the  am-endments  submitted 
hy  Mr.  Hardin,  zi-as  put  to  a  vote  and  ivas  accepted. 
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Railroad  Cars,  Their  Origin  and  Development 

What  the  Growth  in  Capacity  Has  Meant  to  Civilization, 
and  the  Factors  Making  it  Possible 

By  E.  F.  Carry 

President,  The  Pullman  Company 


WITHOUT  TR.\xsPORTATioN  FACILITIES  the  farmer  to- 
day would  be  marooned  on  his  acres;  he  would  be 
a  localized   industr}'.     He  would  be  dependent  en- 
tirely upon  what  his  soil  produced;  be  without  a  market  for 
his  products;  clothed  in  homespun  and  in  skins.     With  the 
farmer  isolated  there  could  be  no  great  communities,  no  man- 
ufacturing  centers,    no    factories.      If    some   great    calamity 
should  destroy  railroad  connection  with  any  large  city,  that 
city  in  48  hours  would  feel  the  pangs 
of  hunger  and  inside  of  a  week  its 
inhabitants    would    either    have    to 
seek   food   elsewhere  or   die    in  the 
streets.     Without  transportation  diet 
would   be   restricted.      Bread   would 
be  a  drug  in  the  wheat  states  and 
practically  unobtainable  where  wheat 
does  not  grow.     Meat  eaters  would 
have  to  move  to  where  cattle  range; 
babies  in  great  cities  would  die  from 
lack    of    milk.       The    great     fruit 
orchards  and  vegetable  farms  of  the 
South  and  West  which  through  the 
aid  of  the  refrigerator  car  are  enabled 
to  supply   the  tables  of  the   North 
and  East  with  their  products,  would 
go  out  of  business.     Ore  would  stay 
in  the  earth;  coal  would  remain  un- 
mined;    cotton    plantations    of    the 
South  would  revert  to  weed  patches 
and  the  sheep  of  the  West  would  re- 
main unshorn.     Life  would  hardly 
be  worth  living  if  we  had  to  rely  on 
the  means   of  locomotion   and   car- 
riage provided  by  nature.  Edward 

Land  transportation  had  its  origin     • 
in  the  pre-historic  age  and  in  man's 
primordial    state    woman    was    the 

burden  carrier,  as  she  is  today  among  the  savage  races  of  the 
world.  Just  when  primitive  man  transferred  the  burden 
from  the  shoulders  of  a  woman  to  the  back  of  an  animal  is 
a  matter  of  conjecture  but  the  transfer  was  final  and  the 
first  step  in  solving  the  problem  of  land  carriage  was  directly 
traceable  to  that  occurrence. 

Animal-drawn  vehicles  served  the  purpose  of  land  trans- 
portation until  the  seventeenth  century  when  the  necessity 
for  increasing  capacity^  led  to  the  adoption  of  wooden  rails 
at  the  collieries  of  England  for  the  conveyance  of  coal  to  the 
river  or  the  sea.  This  marked  the  inception  of  tramways  or 
colliery  roads,  and  from  the  seed  thus  planted  came  the  rail- 
road. With  the  introduction  of  the  steam  locomotive,  pas- 
senger cars  came  generally  into  use,  and  it  is  difficult  from 
this  period  forward  to  trace  separately  the  progressive  im- 
provements in  the  development  of  freight  and  passenger  cars, 
as  most  of  the  mechanical  features  were  developed  concur- 
rently on  both  classes  of  equipment. 

Freight  Car  Development 

On  the  Mauch  Chunk,  one  of  the  earliest  coal  roads,  each 
car  had  a  dead  weight  of  1,600  lb.  and  a  capacity  of  3,200  lb., 


the  ratio  of  dead-weight  to  carrying  capacity  thus  being  as 
1  to  2.  On  the  Little  Schuylkill,  another  early  coal  road  in 
Pennsylvania,  the  cars  were  built  to  carry  three  tons  of  coal 
and  were  equipped  with  wheels  three  feet  in  diameter,  two 
of  which  were  loose  on  the  axles  in  order  to  lessen  friction 
on  the  curves. 

With  a  rapidly  growing  population  and  a  gradual  widen- 
ing in  areas  of  distribution,  however,  the  constantly  increas- 
ing traffic  demands  upon  the  early 
railroads  necessitated  an  increase  in 
the  number  of  the  small  capacity 
cars,  but  the  addition  of  these  extra 
units  to  the  train  so  increased  length 
as  to  render  it  unwieldy  and  diffi- 
cult to  handle.  The  necessity  for 
an  increase  in  the  unit  capacity  of 
freight  cars  became  apparent  and  the 
introduction  of  four-wheeled  trucks 
not  only  rendered  this  possible  but, 
also,  marked  the  first  step  in  the 
evolution  of  distinctively  American 
types  of  freight  cars. 

Prior   to    1870,   however,    freight 

cars  were  still  of  limited  capacity  as 

an   average   load   of   nine  tons   per 

eight-wheeled  car  and  four  tons  per 

four-wheeled     car    was     considered 

heavy  loading.     The  eight-wheeled 

cars  in  use  on  one  road  were  28  ft. 

to  33  ft.  in  length,  had  an  average 

dead-weight    of    16,000    lb.    and    a 

loading  capacity  of  18,000  lb.,  the 

ratio  of  dead-weight  to  carrying  ca- 

F.  Carry  pacity  thus  being  1   to  ly^.     Up  to 

1876  the  average  c^acijy  of  freight 

cars  remained  at  20,000  lb.  although 

it  was  customary  to  load  in  excess 

of  that  figure.     In  1877  some  cars  were  built  to  carry  30,000 

lb.  and  beginning  in   1879  the  standard  cars  built  for  the 

principal  lines  were  constructed  to  carry  40,000  lb. 

The  comparative  weight  of  a  standard  Pennsylvania  Rail- 
road box  car,  with  its  load,  in  1870  and  1881  was  as  follows: 


Year 

Weight 

of  car, 

lb. 

Weiglil 

of  load, 

lb. 

Total 

Load 
to  total 
weight 
per  cent 

Ratio  of 
dead  weight 
to  carrying 

capacity 

1870 

1881 

20,500 
22,000 

20.000 
40,000 

40.500 
62.000 

49.38 
64.52 

I  to  I 
1  to  1.8 

This  shows  considerable  progress  was  being  made  in  the 
matter  of  increasing  the  carrying  capacity  of  freight  cars 
with  little,  if  any,  increase  in  the  dead-weight.  Notwith- 
standing the  gain  of  30  per  cent  in  the  ratio  of  paying  weight 
to  gross  weight  the  ratio  of  dead-weight  to  paying  load 
was  1  to  1.8,  indicating  the  difficulty  which  the  roads  were 
experiencing  at  that  period  in  obtaining  the  ratio  of  1  to  3 
which  Jonathan  Knight,  civil  engineer  of  the  B.  &  O.,  as 
early  as  1832  submitted  as  the  most  economical. 

As  contrasted  with  the  situation  40  years  ago  ,the  follow- 
ing table,  showing  for  certain  types  of  modern  freight  cars 
the  ratio  of  dead-weight  to  carrying  capacity,  will  indicate 
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the  u'markable  progress  made  by  the  railroads  and  the  car 
builders  in  designing  cars  that  give  an  economical  ratio  be- 
tween the  weight  and  load  which  is  to  be  carried: 


1919  U.  S.  R.  A.  sinble  sh.  box. 
1919  U.  S.   R.  A,  double  hopper. 

1919  U.   S.   R.   A.   gondola 43,100 

1921   Virginian     coal     car 78,900 


Ratio 
of  dead 
Per  cent    weight 
Weight  of  load,         to 

of  car       Load,        Total,       total     carrying 
lb.  lb.  lb.        weight  capacity 

46.900     110.000     156,900         70     1  to  2.35 
41,000     120,000     161,000         74     1  to  2.93 
110,000     153.100         72     1  to  2.55 
240,000     318,900         75     1  to  3 


This  indicates  that  the  predicted  ratio  of  1  to  3  has  been 
attained  for  certain  t\'pes  of  coal  cars  and  in  the  case  of  an 
experimental  ore  car  a  ratio  of  1  to  4  was  reached.  The 
economies  to  the  railroads  and  to  the  public  resulting  from 
these   developments    are   obvious. 

Three  Important  Events  of  1867-68 

The  year  1867  was  a  vital  one  in  the  annals  of  .American 
railway  car  building.  The  predecessors  of  you  gentlemen 
assembled  here  today  met  and  formed  The  ^Master  Car  Build- 
ers' Association,  and  on  Washington's  Birthday  of  that  same 
year  there  appeared  on  the  transportation  stage  a  young  man, 


indebted  for  the  progress  in  railroad  equipment.  Some  idea 
of  what  the  M.  C.  B.  has  accomplished  in  the  way  of  stand- 
ardization of  car  parts  may  be  observed  from  the  following 
list  which  summarizes  the  achievement  up  to  the  present 
time: 

Journal   boxes — 58  kinds  reduced  to  5   sizes,  one  interchangeable 

type. 
Axles — 56  kinds  reduced  lo  5  sizes,  one  interchangeable  type. 
Couplers — 26  kinds  reduced  to  1. 
Brake  Shoes — 20  kinds  reduced  to  1. 

Brake  heads — 27  kinds  reduced  to  1  interchangeable  stamhnd. 
Wheels  at  present,  three  types — 4  sizes. 
Brake  beams  at  present — all  interchangeable. 
Grab-irons  fixed  by  law. 
Draft    gear — standards    being   prepared    by    Mechanical    Division, 

A.  R.  A. 

The  \\'estinghouse  air  brake  opened  the  way  for  the  safe 
handling  of  trains  of  increased  length  and  cars  of  higher  ca- 
pacity. Its  value  to  operation  was  demonstrated  in  1887 
by  a  test  on  50  freight  cars,  a  train  of  1,900  ft.  and  a  weight 
of  1,700,000  lb.,  which  was  brought  to  a  stop  from  a  speed 
of  20  miles  an  hour  in  a  distance  of  171  ft.  To  stop  the 
same  train  at  the  same  speed  by  the  use  of  hand  brakes  by 


Coal   Car  in   1830   and   a   Coal   Car   of   Today 


who  was  destined  to  become  one  of  the  world's  greatest  master 
car  builders,  a  man  whose  vision  and  genius  enabled  him  to 
surmount  what  had  seemed  insuperable  obstacles;  a  man  who 
foresaw  the  possibilities  of  giving  to  the  American  public 
comfort  and  luxury  in  travel — George  Mortimer  Pullman. 
He  was  a  pioneer,  the  creator  of  a  new  business. 

In  the  same  period  there  came  another  advancement  of 
great  significance,  the  invention  of  the  Westinghouse  air- 
brake, and  its  successful  application  in  the  winter  of  1868- 
1869  to  eight  cars  and  an  engine  on  the  Steubenville  accom- 
modation train  on  the  Pittsburgh,  Cincinnati  &  St. 
Louis. 

The  organization  of  the  Master  Car  Builders'  Association 
marks  what  was  virtually  the  first  step  in  the  standardiza- 
tion of  interchange  parts  of  American  cars.  The  work 
accomplished  by  the  association  in  this  respect  has  been  and 
'will  continue  to  be  of  incalculable  value  to  railroad  opera- 
tion. In  its  Standards  and  Recommended  Practices  the  asso- 
ciation has  created  a  monument  appropriate  to  the  purposes 
of  its  organization,  viz. :  "The  formation  and  dissemination 
of  correct  views  regarding  car  construction."  To  the  rail- 
road officers  of  which  the  association  was  composed  we  are 


five  men,  all  ready  for  simultaneous  action,  required  a  dis- 
tance of  1,563  ft. 

In  1857  an  eastern  railroad  had  30  box  cars  fitted  with 
double  sides,  roofs,  floors  and  the  interstices  packed  with  saw- 
dust. This  in  its  crude  form  was  probably  the  first  refrig- 
erator car.  In  1871  there  was  introduced  a  refrigerator 
car  equipped  with  ice  bins,  or  compartments,  at  the  ends  of 
the  car  and  about  1881  the  first  stock  car  with  watering 
troughs  and  feed  bins  was  constructed. 

Automatic  Couplers  and  Air  Brakes 

Made  Steel  Underframes  Necessary 

The  introduction  of  the  automatic  coupler,  extending  over 
a  period  from  1883  to  1888,  tested  by  the  Pennsylvania  in 
1883  and  100  sets  tested  by  the  C.  B.  &  Q.  in  1884,  marked 
another  great  forward  step  in  the  safe  and  prompt  handling 
of  freight  equipment,  obviating  the  need  of  a  man  between 
cars  in  coupling. 

With  die  advent  of  the  air  brake  and  the  automatic  coupler, 
permitting  high  speed  and  quick  handling  of  heay\'  equip- 
ment, the  inadequacy  of  the  wood  frame  car  became  apparent. 
Wooden  draft  timbers  bolted  to  the  bottom  of  wooden  center 
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sills  pulling  out,  wooden  center  sill  breaking  at  bolsters  and 
the  difficulty  in  obtaining  an  adequate  supply  of  timbers  for 
the  gradually  increasing  sizes  of  cars,  made  a  change  to 
stronger  and  more  readily  obtainable  materials  imperative. 
Thus,  born  of  necessity,  came  draft  sill  reinforcements  of 
steel,  steel  underframes  for  wockI  cars,  steel  frame  cars  and 
steel  cars. 

I"  Development  of  Steel  Freight  Cars 

The  use  of  steel  in  car  construction  probably  was  first 
introduced  in  1874  in  the  form  of  channel  iron  for  sills  and 
bolsters  in  a  car  operated  in  stock  service  on  an  eastern  line. 
In  the  late  seventies  or  early  eighties  a  peculiarly  shaped  iron 
body  hopper  car,  known  from  its  shape  as  a  three-pit  hop>- 
per,  was  introduced.  This  was  of  13  tons  capacity,  weighing 
12,800  lb.  Southern  Iron  Car  Line  in  about  1882  intro- 
duced what  was  known  as  the  pipe  car,  the  center  and  side 
sills  of  which  were  of  truss  t\'pe,  pipes  acting  as  top  and 
bottom  members  held  apart  by  separating  clamps.  End  sills 
were  of  malleable  iron  and  later  trussed  iron  bars,  bolsters 


number  and  carrj-ing  capacity  of  freight  cars  as  well  as  the 
extent  to  w^hich  maximum  utilization  of  the  increased  ca- 
pacity has  been  secured.  The  following  tabulation  shows 
the  number,  capacity  and  average  loading  of  freight  cars 
during  1921  as  contrasted  with  1902,  the  earliest  year  for 
which  reliable  data  are  available  regarding  capacity  of  all 
freight  cars  in  service.  It  presents  a  striking  picture  of  the 
advance  made  during  that   19-year  period. 

Growth  in  Capacity  and  Utilization  of  Fkeight  Cam 

Average  net 

Aggregate  Av.  capacity     tons 

capacity,  per  car,       loaded 

tons  tons         per  car 

43,445,438  28.1              16.92 

101,093,985  42.5              29.30 

132.7  51.2             73.4 

Notwithstanding  the  remarkable  expansion  reflected  above 
in  the  number  of  freight  cars  it  will  be  noted  that  their 
aggregate  carrying  capacity  has  increased  at  a  rate  nearly 
two  and  one-half  times  faster  than  the  increase  in  units. 

In  the  United  States,  the  old  Concord  stage  coach  was 
adapted   to   railroad   usage    by   the    application    of   flanged 


1902 

Number 

of  cars 

1,546,101 

2,378.682 

53.9 

1921 

Per    cent    increase. 

1921 

The  Progress  of  92  Years — Early  English  Stock  Car  Compared  with  Modern  American  Type 


were  of  angle  iron.  This  type  of  car  proved  unsatisfactory 
in  ser%ace. 

It  was  not  until  1894  that  the  modern  steel  car  became  a 
recognized  unit  of  .American  railway  service.  In  that  year 
the  Carnegie  Steel  Company  had  six  flat  cars  built,  and  in 
1896  the  Keystone  Bridge  Company  built  two  100,000-lb. 
capacity  steel  hopper  cars  which  were  exhibited  at  a  con- 
vention at  Saratoga  and  afterward  placed  in  service  on  the 
Pittsburgh,  Bessemer  &  Lake  Erie.  This  railroad  in  1897 
placed  the  first  large  contract  for  building  steel  cars  in  this 
country  when  1 .000  cars  were  built,  600  of  pressed  steel 
and  400  of  rolled  structural  shapes. 

From  that  period  forward,  progress  in  the  construction  of 
steel  freight  cars  has  been  rapid,  as  indicated  by  the  follow- 
ing comparison  of  cars  in  service  on  Class  I  roads  as  of  De- 
cember 31,  1921: 

Total    number   of    cars    in    service 2,378,682 

Steel    freight    cars   in    service 640,891 

Proportion  of  steel   cars,    per  cent 27 

Steel    underframe   cars    in    service 903,240 

Aggregate  number  of  steel  and  steel  underframe  cars 1,544,130 

Proportion  of  steel  and  steel  underframe  cars  to  total,  per  cent..  65 

One  of  the  most  remarkable  features  in  connection  with 
freight  car  development  has  been  the  rapid  increase  in  the 


wheels.  Other  accounts  depict  the  first  passenger  cars  as 
nothing  more  than  clumsy,  covered  box  wagons  fitted  with 
planks  for  seats,  while  the  first  passenger  car  on  the  B.  &  O. 
was  like  a  small  clap-boarded  wagon  on  wheels,  similar  in 
appearance  to  a  North  Carolina  mountain  hut.  The  first 
cars  were  propelled  by  horse  power,  with  a  capacity  of  from 
12  to  24  passengers. 

Development  of  Passenger  Cars 

The  introduction  of  the  bogie  truck  by  Ross  Winans  on 
a  B.  &  O.  passenger  car  about  1831  ushered  in  the  first 
eight-w-heeled  car,  and  marked  the  beginning  of  the  radical 
difference  between  the  English  and  American  cars.  The 
ability  of  this  eight-wheeled  car  to  round  curves  which 
abounded  on  most  railroads  led  to  its  general  adoption  by 
about   1835. 

The  tj'pical  eight-wheeled  passenger  coach  built  between 
1840  and  1850  was  devoid  of  .springs  aside  from  the  ordi- 
nary rubbers  in  the  pedestals;  the  only  ventilation  was  by 
means  of  a  10-in.  flue  in  the  center;  the  windows  did  not 
raise  but  the  panels  between  them  could  be  lifted  instead; 
there  were  no  lighting  arrangements  except  a  candle  placed 
at  each  end  of  the  car;  heat  was  supplied  by  one  stove;  theri 
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were  no  closets,  lavatories,  or  water  coolers;  the  wheels  were 
outside  of  the  bearings  on  the  original  trucks;  the  seat  frames 
were  of  iron  with  walnut  arms  and  upholstering  of  plain 
leather;  and  the  body  of  the  car  was  36  ft.  in  length,  8  ft. 
4  in.  in  width  and  6  ft.  4  in.  in  height.  While  the  arrange- 
ments of  the  car  indicated  marked  progress  in  passenger  car 
construction  it  was  conspicuously  lacking  in  a  number  of 
modem  improvements. 

From  1860  to  1870  passenger  cars  in  general  use  had  seat- 
ing capacity  for  about  60  passengers  and  a  body  about  50  ft. 
long,  10  ft.  wide  and  7  ft.  high;  seats  were  cushioned  and 
heat  was  furnished  by  stoves  and  light  by  oil  lamps.  These 
cars  were  equipped  with  rubber  and  elliptic  springs,  the 
metal  for  axle  bearings  was  in  process  of  experimentation, 
hand  brakes  were  still  in  use  and  attempts  were  being  made 
to  devise  a  reclining  seat. 

During  the  seventh  decade  sleeping  cars  on  through  lines 
first  became  effective  and  dining  and  parlor  cars  made  their 
initial  appearance.  The  influence  of  the  Pullman  car  has 
seemingly  been  a  potent  factor  in  the  development  of  pas- 
senger carr}'ing  equipment.  As  the  Pullman  Company  was 
the  originator  of  de  luxe  sleeping  car  service,  so  also  it  was 
the  initiator  of  complete  hotel  service  as  applied  to  trains. 
In  1867  it  introduced  the  hotel  car  "President,"  a  sleeping 
car  with  a  kitchen  at  one  end,  and  this  was  the  forerunner 
of  the  dining  car  (a  later  development  by  the  company) 
which  supplanted  the  hotel  car. 

The  original  wood  frame  passenger  cars  were  improved  by 


cars  are  being  rapidly  displaced  by  all-steel  and  steel-under- 
frame  cars.  The  extent  to  which  these  types  are  superseding 
the  wooden  car  is  disclosed  by  contrasting  the  classified 
passenger  and  Pullman  car  ownership  as  of  January  1,  1922, 
with  the  ownership  as  of  January  1,  1911,  as  follows: 

I Increase ^ 

1911  1922  Number  Percent 

Wood  cars   53,274  33,433  •19,841  *37 

Steel-underframe     cars. .  1,636  9,505  7,869  481 

Steel    cars    3,589  20,569  16,980  473 

Totals 60,499  63,507  3,008  5 

•Decrease. 

The  criticism  has  been  made  that  the  passenger  coach  of 
today  differs  but  little  from  the  coach  of  25  years  ago,  but  a 
comparison  of  a  typical  coach  of  1898  period  with  one  built 
in  1922  will  readily  disclose  the  radical  differences  between 
both   cars. 

Passenger   Coaches — Today  and  25    Years   Ago 

1898    Model  1923   Model 

Length     48   ft.   6  in.  70  ft. 

Weight     53,000  lbs.  140,400    lb. 

Capacity    56   passengers  84   passengers 

Construction    Wood  Steel 

Wheels    per    truck 4  6 

Platform     Open  Vestibuled 

Lighting    Oil    lamps  Electricity 

Heating     Coal    stove  Steam 

Modern  American  passenger  equipment  has  been  subjected 
to  criticism  as  being  too  heavy.  Safety  is  the  first  considera- 
tion in  the  minds  of  every  master  car  builder  and  high 
speed  has  made  it  necessary  to  so  construct  cars  that  their 


Pioneer   English  Goods  Wagon  Compared  with  Present  American  Box  Car 


increases  in  size  and  carrying  capacity  so  far  as  consistent 
with  safety  in  connection  with  wood  construction.  Next 
came  composite  steel  construction  and  finally  the  all-steel 
passenger  car  and  the  transition  from  wood  to  steel  construc- 
tion assumed  such  proportion  that  there  was  virtually  created 
a  new  industrj'  in  connection  with  car  building,  viz.,  the 
production  of  steel  cabinet  work  for  the  interior  finish.  The 
first  all-steel  passenger  car  turned  out  by  the  Pullman  Com- 
pany was  built  in  1908,  although  the  Pennsylvania  had  ac- 
quiied  some  steel  cars  at  an  earlier  date. 

With  the  arrival  of  the  steel  age  it  is  of  interest  to  note 
the  evolution  in  interior  decorations.  From  the  wood  interior 
of  the  early  days  which  were  entirely  devoid  of  any  attempt 
at  embellishment  there  came  the  era  of  highly  ornate  style 
with  inlays,  heavy  carvings,  and  other  embellishment  which 
was  followed  by  gradual  reversion  to  plainer  styles  with  less 
ornamentation  and,  finally,  there  was  adopted  the  plain,  sani- 
tary and  modern  steel  finish  of  today  with  a  minimum  of 
decorative  features. 

Contrasted  with  the  original  crude  passenger  car,  there  are 
now  many  and  varied  types  of  cars.    Light  wooden  passenger 


various  parts  must  be  heavy  enough  to  provide  an  ample 
margin  of  safety  and  strength,  not  only  to  resist  the  sudden 
shocks  and  distortion  stresses  on  the  structure  which  use  im- 
poses, but  also  to  give  ample  provision  against  deteriora- 
tion and  reduce  the  cost  of  maintenance  to  a  minimum.  Light 
cars  have  proved  unequal  to  the  requirements  of- American 
passenger  travel.  The  weight  of  modern  passenger  equip- 
ment is  the  result  of  service  demands — the  safety  and  com- 
fort of  passengers — and  these  requirements  are  its  adequate 
defense. 

When  it  is  considered  that  the  modern  passenger  car  is 
equipped  with  electric  lights  and  steam  heating  systems, 
toilet  and  wash-room  facilities  supplied  with  running  hot  and 
cold  waters,  coolers  for  drinking  water,  drinking  cup  vendors, 
electric  fans,  upholstered  seats  with  headroll  and  automatic 
foot  rest,  continuous  parcel  racks  on  each  side  of  car,  window 
shades,  windows  that  can  be  raised  and  lowered,  exhaust 
ventilators  in  deck  sash  in  body  of  car  and  in  men's  and 
women's  saloons,  an  interior  finish  of  mahogany  color,  etc., 
it  will  be  seen  that  the  all-steel  passenger  coach  in  its  present 
stage  of  development  embodies  the  maxima  of  safety,  com- 


July,  1923 


RAILWAY     MECHANICAL    ENGIXEF.R 


449 


fort    and    convenience    insofar    as    engineering    ability,    me- 
chanical ingenuity  and  scientific  research  can  contrive. 

Development  of  Car  Equipment  in  Relation  to  Traffic 

To  illustrate  the  extent  to  which  railroad  traffic  has  in- 
creased the  following  is  presented : 

Increase 

1890  1920         percent 

Population     62,947,714  105,710,620         68 

Total  revenue  ton-miles   (millions) 76,207  413,674       443 

Ton   mile  revenue   freight   per   inhabitant 

per  annum    1,200  4,000       233 

Ratio  increase  in  ton-miles  per  inhabitant 

to  increase  in  population 1  3i^        ... 

These  figures  afford  an  index  of  the  extent  of  our  in- 
dustrial expansion  and  direct  attention  to  the  service  which 
the  railroads  have  rendered  as  builders  of  business  by 
effecting  a  solution  for  the  multitude  of  problems  which  such 
expansion  has  involved.  To  the  skill  of  the  master  car 
builder  much  of  the  credit  is  due. 

In  attempting  to  solve  this  problem  die  railroads  found 
that  a  mere  increase  in  the  number  of  locomotives  and  cars  of 
the  same  types  and  capacities  as  were  in  service  20  or  30 
years  ago  was  not  practicable.  The  adoption  of  such  a 
method  would  result  in  congestion  of  physical  plants  with  all 
the  attendant  evils  such  as  traffic  embargoes,  exorbitant  costs, 
etc.,    which    would    prove    burdensome    alike    to    railroads, 


the  occupancy  of  line  and  terminal  trackage,  thereby  reduc- 
ing tractive  resistance  by  minimizing  whcelage  and  dead- 
weight, at  the  same  time  decreasing  maintenance  costs  and 
dead-time  by  curtailing  the  number  of  units. 

The  extent  of  the  development  from  1902  to  1921  (the 
last  year  for  w^hich  complete  statistics  are  available)  is  shown 
in  the  following  figures: 

Increase, 

1902  1921  per  cent 

Total   number  of   freight  cars  owned..       1,546,101  2,378,682  S4 

Agp-egate    carrying    capacity 43,445,438  101,093,985  133 

Unit   carrvini;   capacity,   tons 28.1  42.5  51 

Ton-mile   traific    handled    (millions) 157,289  309,443  97 

Mile5  of   yard   and   side  tracks 58,221  100,705  73 

Had  the  traffic  demands  for  greater  carrying  capacity  been 
accommodated  during  the  intervening  years  Ijy  the  seem- 
ingly simple  process  of  adding  locomotives  and  freight  cars 
without  any  attempt  at  changing  their  design  or  capacity, 
it  would  have  been  necessary  to  add  2,051,550  freight  cars, 
making  the  total  number  of  freight  cars  required  under  such 
a  plan  51  jjer  cent  greater  than  the  actual  number  of  freight 
cars  in  service  during  1921.  The  addition  of  this  nuna- 
ber  of  freight  cars,  ratably  determined,  would  have  required 
77.250  miles  of  additional  yard  and  side  trackage,  an  in- 
crease of  approximately  133  per  cent  over  the  trackage  of 
1902,  or  35  per  cent  more  yard  and  side  trackage  than  was 
in  existence  in  1921.     Furthermore,  22,823  additional  freight 
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shippers  and  consumers.  A  given  mileage  of  main  track 
complemented  by  a  given  mileage  of  yard  and  side  tracks 
can  accommodate  only  a  certain  number  of  cars  and  locomo- 
tives and  this  situation  therefore  is  the  limiting  factor  as 
regiirds  the  number  of  trains  that  can  be  moved  daily. 

Furthermore,  if  the  simple  process  of  multiplying  rolling 
stock  were  confronted  by  no  obstacle  other  than  physical 
limitations,  the  twin  factors  of  increased  capital  investment 
and  rising  operating  costs  would  act  as  a  check  upon  such  a 
method.  The  construction  of  additional  track  mileage,  en- 
tailing enormous  capital  expenditures  and  constantly  increas- 
ing expenses  for  maintenance,  replacements,  taxes,  and  other 
incidental  costs,  can  be  justifiably  and  economically  under- 
taken only  when  maximum  utilization  of  the  existing  fa- 
cilities of  that  character  has  been  obtained. 

The  necessary  alternative  of  the  railroads,  therefore,  has 
been  to  secure  the  most  intensive  and  efficient  utilization  of 
the  existing  plant  and  to  accomplish  this  the  first  step  was  an 
increase  in  the  efficiency  of  the  motive  power,  thereby  en- 
abling it  to  haul  greater  loads  at  the  same  or  at  a  lesser 
expanse.  An  increase  in  motive  power  can  accomplish  only  a 
small  fraction  of  the  desired  results,  however,  unless  it  be 
accompanied  with  a  corresponding  increase  in  the  capacity 
of  freight  cars  and  an  improvement  in  their  structural  de- 
sign, the  cumulative  effect  of  which  is  a  greatly  increased 
train  load.     This  is  the  most  effective  method  of  condensing 


locomotives — or  97  per  cent  more  than  the  niHnber  in  service 
in  1902 — would  have  been  required  to  handle  the  additional 
gross  tonnage.  It  may  be  well  to  leave  to  your  conjecture  the 
tremendous  expansion  w'hich  would  have  been  required  in  all 
other  complementary  facilities  to  accommodate  the  demand 
for  increased  capacity  had  the  railroads  attempted  to  meet 
the  problem  by  the  impracticable  method  of  simply  increas- 
ing the  number  of  equipment  units. 

The  addition  of  2,051,550  freight  cars  alone  during  the  19 
years  referred  to  would  have  been  in  excess  by  1,218,969  cars 
of  the  number  of  freight  cars  actually  adcied  during  that 
period;  at  an  average  cost  of  $1,500  per  car  these  1,218,- 
969  extra  cars  would  have  required  an  additional  investment 
aggregating  $1,828,454,000,  the  capital  charges  on  which, 
alone,  at  6  per  cent  would  have  amounted  to  $109,707,240. 

Furthermore,  if  during  the  period  from  1902  to  1921  the 
railroads  had  simply  added  2,051.550  freight  cars  with  an 
average  unit  capacity  of  28.1  tons,  corresponding  to  that 
of  the  equipment  in  service  in  1902,  they  would  have  been 
forced  to  handle  6,449,000,000  additional  loaded  car-miles 
in  1921  to  accommodate  the  traffic  actually  transported  in 
that  year,  the  direct  transportation  cost  of  which  alone,  on 
basis  of  1921  costs,  would  have  added  over  $300,000,000  to 
their  expenses. 

The  eft'ect  upon  transportation  rates — which  vitally  affect 
the  shipper  and  consumer — resulting  from  these  inordinate 
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increases  in  capital  and  'operating  expenses  cannot  be  ap- 
praised, but  it  is  obvious  that  any  attempt  to  maintain  a 
freight  rate  level  sufficiently  high  to  protect  these  burden- 
some costs  would  have  proved  inhibitive  of  traffic. 

The  output  of  the  transportation  industry  is  measured  in 
traffic  units  of  tons  and  passengers  carrieil  one  mile,  and 
the  efficiency  with  which  the  transportation  machine  has 
functioned  by  reason  of  the  increas^-d  unit  capacity  and 
weight  of  equipment,  more  intensive  utilization  of  facilities, 
reduction  of  curvatures  and  gradients,  etc..  is  strikingly  re- 
flected  bv  a  iniiipari^on   of  results  daring  the   period   from 

IS'iO   to    1 ''-'!), 

Increase 

IS'Ji)  I-Jji]  per  cent 

Population      6:.'M7.ri4  lOJ.riO.tUO  6S 

Traffic    units    h.indle.I     iinillicinsl    112.75il  587,824  -121 

Tons   lian.Ilcl    per    train 177.42  652,40  26S 

I'rcipht   traffic  densit.v J'J.^.ii,?.^  1.74.';.451  254 

Passenger   IraiT.c    .k-nsitv      75.751  lt'9,70S  164 

Traffic    unit    handled   per   <  apifa    iiopnla- 

tifin    1.791  5.560  210 

Index    number    ci    whnles.de    piicc^    ft 

commodities     82  1S9  130 

.\verase    frc-i-ht    r.ile    (mdl-i    9.41  10,52  12 

The  nnrnial  ilevelnpin.-n;  iif  railroail  equi;)inent  \\'as 
limited  by  war  restrictions  during  the  four-year  period,  1015- 

1918,  and  by  financial  restrictions  during  the  ensuing  years, 

1919,  1920  and  1921,  but  notwithstanding  the  fact  that  only 
100.000  freight  cars  were  purchased  during  the  2n  months 
of  Federal  control — approximatel}'  46,000  cars  per  year — 
the  average  number  of  new  freight  cars  added  liy  the  rail- 
roads over  a  period  of  10  years,  1913-1922,  has  amounted 
to  101,009  annually.  To  overcome  any  existing  freight  car 
shortage  and  to  acconmiodate  present  and  future  traffic  de- 
mands of  commerce  the  railroads,  in  recognition  of  the  neces- 
sity confronting  them  for  the  m.iximum  improvement  and 
expansion  of  their  transportation  facilities,  ex]>2nded  S200.- 
000,000  for  freight  cars  in  1922  and  have  authorized  addi- 
tional expenditures  for  freight  cars  of,  approximately,  ?515.- 
000,000  for  192.V  When  we  add  to  this  the  actual  expendi- 
tures during  1922  and  the  authorized  exjienditures  for  the 
vcar  192.1  for  locomotives,  additional  trackage  and  other 
facilities,  the  sum  total  of  money  invested  in  expansion  of 
railroad  properties  will  approximate  one  an<l  a  half  billion 
dollars. 

Conclusion 

Nmetv  vears  ago  Mons.  A.  Notre  of  Paris,  a  farsighted 
Frenchman,  wrote: 

"The  jiublic  and  private  advantages,  .ilrcady  derived  from 
this    (r.iilro.id)    iv-!em,   liave   reducetl    it    to  a   certaintv   that 


this  mode  of  construction  can  be  adopted  on  long  roads, 
with  a  view  to  both  swiftness  and  economy.  Agriculture, 
commerce  and  manufactures  will  acquire  a  new  impetus, 
from  the  communication  with  the  most  distant  markets,  be- 
ing rendered  more  rapid  and  cheaper;  the  poor  man  will  no 
longer  be  obliged  to  deny  himself  that  which  was  formerly 
beyond  his  means;  the  rich  man  will  be  conveyed  with  a 
velocity  which  formerly  all  his  wealth  could  not  have  pro- 
cured for  him,  and  in  a  political  and  military  point  of  view, 
the  mind  is  lost  in  its  imaginings;  nations  may  collect  their 
armies  on  their  frontiers  as  if  by  enchantment." 

His  vision  was  pnjphetic.  He  painted  a  large  picture, 
a  picture  which  doubtless  in  liis  day  was  viewed  with  skepti- 
cism. Today  there  is  still  the  opportunity  for  vision  and 
prophecy  when  one   discusses  the   suliject  of  transportation. 


Type  of  Passenger  Car  Used  on  the  Baltimore  &  Ohio  in  1829 

To  a  close  student  it  is  evident  tiiat  the  development  of  rail- 
road equipment  has  not  onl)-  kept  pace  with  the  traffic  re- 
quirements of  the  country,  but,  thanks  to  the  master  car  build- 
ers of  .\merica,  has  anticipated  and  is  anticipating  the  neces- 
sities and  demands  of  the  future.  The  art  of  car  building 
has  progressed  from  the  rough  and  ready  cut-and-try 
methods  of  the  old  wiMden  car  days  to  the  execution  of  care- 
fully developed  engineering  designs  in  steel  construction. 
Experts  in  structural  details  and  construction  features  are 
constantly  on  the  job.  .-American  inventive  genius  is  pro- 
ducing specialties  that  increase  service,  give  added  security 
and  keep  .\merican  railroading  in  the  van. 

H.  C.  Oviatt  (X.  Y.  N.  H.  &:  H.)  :  In  consideration  of  the 
verv  fine  talk  and  pictures  presented  here  this  morning  at  the 
convention.  I  move  that  we  extend  a  rising  vote  of  thanks 
to  Mr.   Carry. 

(Till-  motion   ■^■■is  ii:i<niinioiisly   rnrrin!.) 


Contractor's  Locomotive  for  Irrigation  Project  in  Northern  Brazil,  Built  by  American   Locomotive  Company 


The  Report  of  the  Arbitration  Committee 

Responsibility  for  Car  Conditions  to   Meet   Interchange 
Requirements  of  Rule  3  Placed  on  Owner 


Di  KING  THE  YEAR  Cases  1233  to  1286,  inclusive,  have  been 
decided  and  copies  sent  to  the  members.  A  vote  of  concur- 
rence is  requested  by  the  committee. 
With  the  approval  of  the  General  Committee,  the  committee 
has  discontinued  the  rendering  of  interpretations  of  questions  under 
the  Rules  of  Interchange  and  considers  only  those  disputes  pre- 
sented in  the  form  of  arbitration  cases  in  accordance  with  Rule 
123.  This  change  in  practice  has  been  of  great  benefit  to  the 
committee  and  also  to  the  members  as  all  arbitration  cases  are 
published  and  the  decision  thus  made  available  for  the  guidance 
of  all  the  members 

Recommended  Changes  in  the  Rules  of  Interchange 

Changes  or  additions  in  the  text  of  the  rules,  as  far  as  possible, 
are  shown  in  italics. 

Rule  2 

The  committee  recommends  that  Section  (b),  third  paragraph, 
of  this  rule  be  modified  to  read  in  accordance  with  proposed  form 
shown  below,  to  improve  the  handling  of  such  cars : 

'"A  leaky  tank  car  shall  have  stenciled  on  both  sides,  in  letters 
three  inches  in  size,  adjacent  to  the  car  number,  the  words  "Leaky 
tank.  Do  not  load  until  repaired,'  and  the  owner  shall  be  imme- 
diately notified.  Stenciling  must  not  be  removed  until  the  tank 
is  repaired." 

The  committee  recommends  that  a  new  paragraph  be  added  to 
Section   (f)  of  this  rule  as  follows: 

"For  inside  door  protection,  the  car  transfer  check  as  shcnvn  on 
page  172,  issued  by  the  road  having  car  in  its  possession,  slwll  be 
authority  for  bill  against  road  on  which  load  originated,  for  cost 
of  adjusting  load  due  to  absence  of,  or  improper  inside  door  pro- 
tection, as  u'ell  as  cost  of  applying  or  correcting  such  protection. 
{See  Section  G.  A.  R.  A.  Car  Sei-vicc  Rule  14.)" 

This  change  is  to  conform  to  joint  recommendation  of  Com- 
mittee on  Car  Service  of  the  Transportation  Division  and  Arbitra- 
tion Committee.  Mechanical  Division,  making  originating  road  re- 
sponsible for  absence  of  or  improper  inside  door  protection.  This 
recommendation  has  been  approved  by  the  general  committees  of 
both  Divisions  and  the  necessary  changes  in  Car  Service  Rule  14 
were  approved  at  the  session  of  the  Transportation  Division  at 
Chicago,  April  25,  1923. 

The  committee  recommends  that  Section  (h)  of  this  rule  and 
form.  Authority  for  Transfer  or  Adjustment  of  Lading,  be  modi- 
fied as  shown  below,  to  provide  that,  when  used  as  a  bill  it  will 
show  that  the  work  was  performed : 

"The  car  transfer  check  authorizing  transfer  or  rearrangement 
of  lading  be  of  the  form  shown  on  page  172.  AU  of  the  informa- 
tion required  by  IIk  reading  of  the  form  must  be  Med  in." 

[The  billing  instructions  at  the  side  of  the  form  are  changed  to 
provide  that  the  form  itself  may  be  used  a?  a  bill.— Editor.] 

Rule  3 

The  committee  recommends  that  the  effective  date  of  Sections 
(b)  and  (d),  second  paragraphs,  be  extended  to  January  1,  1923. 
It  is  felt  that  the  present  situation  justifies  these  extensions. 

To  prevent  the  transfer  of  lading  enroute  and  to  enable  car 
owner  to  apply  device  which  has  been  adopted  as  standard  for 
his  cars,  the  committee  recommends  that  Section  (f)  be  modified 
to  read  in  accordance  with  proposed  form  shown  below : 

"-\fter  January  1,  1924,  no  refrigerator  car  equipped  with  brine 
tanks  wili  be  accepted  from  owner  unless  provided  with  suitable 
device   for   retaining  the  brine  between   icing  stations." 

The  committee  recommends  that  the  effective  date  of  Section 
(i)  be  extended  to  January  1,  1925,  and  that  the  section  be  mod- 
ified to  read  in  accordance  with  proposed  form  shown  below: 

"After  January  1,  1925,  cars  with  trucks  of  less  than  60,000 
lb.  capacity  will  not  be  accepted  from  oimer  unless  equipped  with 
wooden  or  metal  draft  arms  extending  beyond  the  body  bolster, 
metal  draft  arms  integral  with  body  bolster,  metal  draft  arms 
extending  to  metal  body  bolster  and  securely  riveted  to  same,  or 
transom  draft  gear." 


The  present  situation  justifies  this  extension.  It  is  also  felt 
that  transfer  of  lading  enroute  should  he  prevented  and  car  owner 
held  responsible  for  compliance  with  the  rules. 

The  committee  recommends  that  the  efifcctive  date  in  the  second 
sentence  of  Section   (1)  be  extended  to  January  1,  1925. 

To  prevent  the  transfer  of  lading  enroute  and  to  require  car 
owner  to  comply  with  the  rules,  the  committee  recommends  that 
Section  (o)  be  modified  in  accordance  with  proposed  form  shown 
below : 

"(o)  Cars  built  after  November  1,  1920,  will  not  be  accepted 
from  o-u'ner  unless  equipped  with  6-in.  by  8-in.  shank  A.  R.  A. 
Standard  Type  D  couplers." 

Rule  9 

The  committee  recommends  that  the  following  new  paragraph 
be  added  to  this  rule: 

"When  cliarge  is  made  for  adjusting  safety  valves  on  tank  cars, 
billing  repair  card  must  specify  the  pounds  pressure  at  which  the 
valve  opened  before  adjusting." 

It  is  felt  that  this  information  should  be  given  the  car  owner 
to  justify  bill  for  adjusting  safety  valves. 

Rule  17 

To  conform  to  the  recommendation  of  the  Committee  on  Wheels, 
the  committee  recommends  that  a  new  section  be  added  to  this 
rule  to  be  designated  as  Section  (i)  and  to  read  as  follows: 

"The  application  of  cast  iron  wheels  cast  after  June  30,  1924, 
of  nominal  7veight  less  than  650  lb.,  700  lb.  and  750  lb.  shall  be 
considered  as  improper  repairs." 

The  committee  recommends  that  Interpretation  No.  7  of  this 
rule  be  modified  in  accordance  with  proposed  form  shown  below : 

"(7)     Q. —  (No  change.; 

"A. — The  substitution  of  the  Schaeffer  patented  brake  lever  con- 
nection does  not  constitute  wrong  repairs.  If  such  connection 
is  not  standard  to  any  of  ozuncr's  cars,  charge  for  same  should  not 
exceed  cost  of  that  of  owner's  standard." 

It  is  reasonable  for  the  car  owner  to  accept  charge  for  this 
device  where  used  by  the  owner,  even  though  not  yet  applied  to 
the  particular  car  in  question. 

Rule  30 

* 

To  remove  present  inconsistency,  the  committee  recommends 
that  Section  (c)  of  this  rule  be  modified  in  accordance  with  pro- 
posed form  shown  below  :  ' 

"(c)  Wooden  and  steel  underframe  cars  (except  refrigerator 
cars)  should  be  re-\veighcd  and  re-marked  each  year  during  the 
first  two  years  the  car  is  in  service,  and  thereafter  once  every  24 
months.  .\Il-steel  cars  and  all  refrigerator  cars  should  be  re- 
weighed  and  re-marked  at  least  once  every  36  months.  Such  re- 
weighing  and  re-marking  n:ay  he  done  after  expiration  of  18  months 
if  or  wooden  and  .<:teel  underframe  cars)  and  30  months  {for  all- 
steel  and  all  refrigerator  cars)  from  the  month  in  which  previous 
weight  was  obtained.    This  paragraph  does  not  apply  to  tank  cars." 

Rule  32 

The  committee  recommends  that  a  new  item,  "discharge  valve 
caps,"  be  added  to  the  first  paragraph  of  this  rule. 

The  committee  recommends  that  Item  4  of  Section  (d)  be  mod- 
ified to  read  as  shown  below : 

"(d)  4.  No  rider  protection,  when  necessary,  if  car  is  dain- 
aged  to  the  e.vtcnt  shown  in  footnote  to  Ride  43." 

The  committee  recommends  the  following  interpretation  to  Sec- 
tion (d).  Item  3,  of  this  rule: 

"Q, — Does  this  apply  to  cases  of  damage  to  cars  in  hutnp  switchr- 
ing  where  rider  protection  is  furnished? 

"A. — No.  This  provision  is  intended  to  refer  to  wharves  or 
other  inclines  on  zvhich  cars  arc  not  handled  with  rider  protection." 

These  changes  and  interpretation  are  to  improve  and  clarify  the 
rule. 
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Rule  33 

To  clarify  this  rule,  the  committee  recommends  that  the  first 
paragraph  be  modified  as  shown  below : 

"Owners  will  be  responsible  for  the  expense  of  repairs  to  safety 
appliances  where  not  involved  with  other  delivering  line  damage, 
except  damage  to  running  boards  (indndmg  their  stipports  and 
attachments)   on  tank  cars  when  sideswiped  or  cornered." 

Rule  58 

The  committee  recommends  the  following  interpretation  to  this 
rule  : 

"Q. — Is  car  owner  responsible  for  damage  to  air  brake  hose, 
angle  cock  or  train  line  due  to  ccntplers  passing? 

"A. — Yes,  unless  otherwise  provided  in  Rule  32." 

Rule  72 
The  committee  recommends  that  this  rule  be  modified  as  shown 
below : 

("Owners  responsible.)  "Any  seam  running  lengthwise  and 
within  the  limits  of  354  '"•  f''om  flange,  as  shown  in  Fig.  5." 

This  is  recommended  by  the  Committee  on  Wheels,  as  all  longi- 
tudinal seams  are  dangerous  regardless  of  apparent  small  extent 
on  surface. 

Rule  98 

The  committee  will  designate  all  paragraphs  of  this  rule  with 
letters  for  ready  reference,  and  recommends  that  a  paragraph  be 
added  to  this  rule  reading  as  follows : 

"If  neiv  cast  iron  or  new  cast  steel  wheels  are  applied  account 
delivering  line  defect  on  wheel  or  a.rle  or  both,  owner  may  be 
cimrged  for  the  difference  in  valine  between  tiezv  and  second-hwid 
wheels  whether  or  not  a  defect  card  is  involved.  Similarly,  if  new 
A.  R.  A.  standard  axle  is  applied  account  delivering  line  defect 
on  'wheel  or  axle  or  both,  OTtmcr  may  be  charged  for  the  difference 
in  value  between  new  and  second-hand  axle  whether  or  not  defect 
card  is  involved." 

Owner  receives  the  betterment  and  would  not  be  penalized  in 
being  billed  for  it.  Also,  it  creates  incentive  to  apply  new  material 
which  is  preferred  by  car  owner  and  because  it  is  in  line  with 
rule  on  wrought  steel  wheels. 

Rule  111 

The  committee  recommends  that  the  following  note  be  added  to 
this  rule  in  order  to  make  it  more  clear : 

"Note:  In  cases  where  annual  air  brake  cleaning  is  not  per- 
formed, but  triple  valve  is  renewed  account  of  defective  body, 
charge  may  be  made  for  material  only.  Also  in  such  case  if  brake 
cylinder,  brake  cylinder  piston  or  non-pressure  head  are  renewed, 
account  of  defective,  charge  may  be  made  for  material  and  labor." 

Rule  112 

Attention  has  been  called  to  a  misprint  in  Note  1  to  this  rule 
as  shown  near  top  of  page  161  of  the  1922  Code. 

This  note  should  read  as  follows  and  will  be  corrected  in  the 
first  supplement  to  the  rule  issued : 

"Note  1 — These  rules  are  for  the  purpose  of  settlement  between 
carriers  and  between  carriers  and  private  lines,  for  destroyed  or 
dismantled  cars,  handled  under  the  Rules  of  Interchange,  and  are 
not  intended  to  be  applied  to  cars  of  the  same  particular  types  in 
the  accounts  of  individual  carriers." 

The  committee  recommends  that  a  new  paragraph  be  added  as 
the  third  paragraph  of  this  rule  reading  as  follows : 

"Second  hand  trucks  used  under  nciv  car  bodies  or  new  trucks 
used  under  old  car  bodies  shall  be  considered  as  of  the  same  age  as 
the  car  body  in  figuring  depreciated  value." 

The  members  of  the  committee  are  T.  H.  Goodnow,  chairman, 
C.  &  N.  W. ;  J.  J.  Hennessey,  C.  M.  &  St.  P. ;  J.  Coleman,  Cana- 
dian National;  F.  W.  Brazier,  N.  Y.  C;  T.  W.  Demarest,  Penn- 
sylvania, and  G.  F.  Laughlin,  Armour  Car  Lines. 

Discussion 

T.  H.  Goodnow  (C.  &  N.  W.)  :  The  committee  has  withdrawn 
the  paragraph  contained  on  the  last  page  of  the  report  under 
Rule  112,  reading  as  follows:  "Second-hand  trucks  used  under 
new  car  bodies  or  new  trucks  used  imder  old  car  bodies  shall  be 
considered  as  of  the  same  age  as  the  car  body  in  figuring  de- 
preciated value,"  and  substitutes  the  following:  "The  age  of  trucks. 
in  settling  for  destroyed  cars,  shall  be  considered  the  same  as 
that  of  the  car  body." 


In  connection  with  that  last  paragraph,  the  sub-committee  on 
billing  data  will  make  a  report  and  in  accordance  with  whatever 
action  you  take  on  that  report  the  Arbitration  Committee  will 
frame  certain  rules  to  be  included  in  the  interchange  rules  so  that 
the  provisions  of  that  report  will  be  carried  out. 

H.  T.  Bentley  (C.  &  N.  W.)  :  I  move  that  the  report  of  the 
Arbitration  Committee  be  accepted,  with  the  amendment  or  cliange 
'which  it  proposes  in  the  report. 

(The  motion  was  duly  secotuled  mid  carried.) 

R.  L.  Kleine  (Penn.  System)  :  The  report  of  the  sub-committee 
on  regulations  governing  inspection  and  repairs  of  foreign  cars 
and  billing  therefor  under  the  A.  R.  A.  rules  of  interchange  has 
already  been  approved  by  the  Arbitration  Committee  and  it  was 
also  submitted  to  the  General  Conunittee  and  received  its  approval 
and  went  to  the  board  of  directors,  which  approved  the  principles 
involved  but  left  to  the  association  any  changes  that  it  might  wish 
to  make  in  the  details.  The  purpose  of  the  report  is  to  correct 
some  of  the  things  that  the  Inspection  Bureau  of  the  Association 
is  finding. 

In  general  these  inspectors  find  that  in-so-far  as  the  billing 
itself  is  concerned  it  is  being  carried  out  fairly  well,  and  that 
not  much  exception  can  be  taken  to  it.  but  in-so-far  as  the 
mechanical  details  and  the  originating  records  are  concerned  there 
is  room  for  improvement,  and  this  report  is  for  the  purpose  of 
giving  to  all  railroads  an  approved  method.  I  will  read  the  prin- 
ciples and  that  part  of  the  report  that  relates  to  the  mechanical 
details.  [Mr.  Kleine  here  read  from  the  proposed  regulations, 
the  purpose  of  which  is  to  provide  a  correct  basic  method  of 
recording  the  repairs  made  and  material  applied  to  foreign  cars ; 
a  system  of  records  sufficient  to  insure  correct  determination  of 
responsiblity  for  the  repairs,  according  to  the  interchange  rules ; 
and  also  the  proper  preparation  and  handling  of  the  billing  cov- 
ering the  cost  and  responsibility  for  repairs.  The  regulations  in- 
clude instructions  for  systematic  checking  of  the  way  in  which 
repairs  and  the  billing  therefor  is  being  handled,  the  results  of 
which  are  to  be  available  to  the  A.  R.  A.  Mechanical  Inspection 
department.  A  system  of  refunding  for  improper  charges  discov- 
ered by  these  checks  is  outlined  and  a  number  of  forms  designed 
to  show  the  minimum  information  required  to  carry  out  the  pur- 
pose of  the  regulations  are  included. — Editor.] 

Chairman  Coleman :  Y'ou  have  heard  the  report.  What  disposi- 
tion do  you  want  to  make  of  it? 

J.  J.  Tatum  (B.  &  O.)  :  I  move  that  the  report  be  accepted 
and  referred  to  the  Arbitration  Committee  so  that  it  can  make 
the  necessary  changes  in  the  rules  of  interchange  to  make  them 
effective. 

F.  W.  Brazyer  (N.  Y.  C.)  :  We  should  not  let  this  report  go 
by  without  paying  a  compliment  to  Mr.  Kleine.  It  is  one  of  the 
best  reports  that  has  been  gotten  up  and  I  believe  it  is  going  to 
clear  the  atmosphere  on  these  questions.  Possibly  it  is  going  to 
mean  a  lot  more  work  for  you  to  carry  out  the  recommendations 
contained  in  the  report,  but  it  is  going  to  be  decidedly  worth 
while  in  the  end. 

(A  motion  vv-as  carried  to  accept  the  report  and  refer  it  to  the 
Arbitration  Committee  and  to  be  embodied  in  the  rules.  A  rising 
vote  of  thanks  was  then  extended  to  Mr.  Kleine  for  his  very  able 
report.) 

Mr.  Kleine :  I  w-ant  to  thank  you  for  this  honor  and  to  say  in 
justice  that  it  does  not  'belong  to  me.  It  belongs  to  the  sub-com- 
mittee of  the  Arbitration  Committee  and  the  inspectors  of  your 
Interchange  Bureau.  They  have  done  all  the  work  and  they  have 
prepared  it.     I   have  simply  been  the  coordinating  officer. 


In  the  Deb.\ilment  of  a  passenger  train  on  the  Canadian 
National  near  Jardine  Brook,  New  Brunswick,  on  June  19,  two 
coaches  fell  down  a  bank  and  12  passengers  were  injured. 

The  Plans  for  Removing  Grade  Crossings  and  making  other 
extensive  railroad  improvements  in  the  southern  part  of  Philadel- 
phia— elaborate  plans  involving  both  the  Pennsylvania  and  the 
Baltimore  &  Ohio,  based  on  studies  and  negotiations  which  have 
been  going  on  for  several  years — have  been  finally  completed  and 
have  received  the  approval  of  the  Pennsylvania  Public  Sers'ice 
Commission.  One  of  the  first  features  of  the  work  to  be  begim 
will  be  the  elevation  of  the  tracks  on  Washington  avenue,  and 
the  continuation  of  this  line  on  Gray's  Ferry  avenue  betweert 
Fifth  and  Thirty -first  streets. 


Report  of  the  Committee  on  Wheels 

Revision  of  Specifications  for  Chilled  Iron  and  Wrought 
Steel  Wheels  Proposed — New  Gage  for  Steel  Wheels 


IN  1917  the  new  arch  plate  700  lb.  design  for  cast  iron  wheels 
for  use  under  cars  of  80,000  lb.  capacity  was  made  recoin- 
mended  practice.  In  1920  the  new  design  of  wheels  of  weights 
650,  750  and  850  lb.  were  made  recommended  practice.  No 
change  has  been  made  in  the  specifications  to  provide  tests  proper 
for  these  wheels.  Furthermore,  investigations  of  failed  wheels 
have  indicated  that  the  chemistry  of  the  wdieel  has  a  bearing  on 
its  service-ability,  therefore,  a  demand  has  arisen  for  a  chemical 
clause  in  the  specifications.  Your  committee  has  prepared  a  new 
cast  iron  wheel  specification  to  take  care  of  these  new  features, 
and  also  to  clear  up  certain  clauses,  which  have  been  subject  to 
criticism  because  of  being  indefinite.  A  meeting  was  held  with 
representatives  of  the  Association  of  Manufacturers  of  Chilled 
Iron  Wheels,  at  which  they  were  given  an  opportunity  to  criticise 
the  proposed  specifications.  We  wish  to  acknowledge  the  assist- 
ance and  support,  which  these  representatives  gave.  The  final 
specifications,  as   proposed,   are  as   shown   below : 

Proposed  Specifications   for 

Cast   Iron  Wheels 

[As  far  as  possible  the  important  changes  in  the  specifications 
and  Code  of  Rules  are  shown  in  italics.] 

1.  Scope. — These  specifications  cover  all  33  in.  cast  iron  wheels 
for  railw-ay  service,  for  loads  of  ma.ximum  gross  weights  not  ex- 
ceeding 95,000,  132,000,  169,000  and  210,000  lb.  based  on  units  of 
eight  (8)   wheels. 

Manufacture 

2.  Materi.m,. —  (a)  Wheels  shall  be  made  of  a  mixture  of 
such  composition,  that  with  good  foundry  practice  and  proper  an- 
nealing, they  will  have  the  required  chill  in  the  tread  and  meet 
the  following  requirements : 

Fracture.— (b')  The  fracture  shall  show  a  soft  clean  grey 
iron  free  from  defects  such  as  holes  containing  slag  or  dirt  more 
than  Yi,  in.  in  diameter  or  cluster  of  such  holes,  honeycombing  the 
hub;  white  iron  in  tlie  plates  or  hub;  or  clear  white  iron  around 
anchors  and  chaplets  at  a  greater  distance  than  J4  in.  in  any  direc- 
tion.    Steel  chaplets  are  preferable  to  iron  chaplets. 

Chill.— (c)  The  depth  of  clear  white  iron  shall  not  exceed 
Yi  in.  at  the  throat  and  1  in.  at  the  center  line  of  tread  and  must 
not  be  less  than  14  in.  at  the  center  line  of  treaa  and  7/16  in.  at  the 
throat.  These  limits  apply  to  all  weights  of  wheels.  The  blend- 
ing of  clear  white  iron  with  the  grey  behind  it  shall  be  without 
any  distinct  line  of  demarcation,  and  the  iron ,  shall  not  have  a 
mottled  appearance  in  any  part  of  the  wheel  at  a  greater  distance 
than  Wa  in-  from  the  throat  and  the  tread.  The  depth  of  clear 
white  iron  shall  not  vary  more  than  K  in.  around  the  tread  m  any 
one  plane  in  the  same  wheel. 

Chemical  Composition  and  Tests 

3.  Chemical  Composition.— (a')  The  wheels  shall  conform 
to  the  following  requirements  as  to  clu-mical  composition. 

Combined  carbon,  maximum,  0.90  per  cent. 
Sulphur,  maximum— 0.17  per  cent  for  1923  to  1924  incl. 
0.16  per  cent  for  1925  to  1926  incl. 
0.15  per  cent  for  1927  to  1928  incl. 
0.14  per  cent  for  1929  and  after. 
Manganese,  minimum,  0.50  per  cent. 
Total  carbon  desired,  minimum  3.35  per  cent. 
Phosphorus  desired,  maximum,  .35  per  cent. 
Analysis  shall  be  made  by  manufacturers  from  test  blocks  poured 
during  the  day's  melt  from  each  cupola  from  which  wheels  pur- 
chased to  these   specifications   are   poured,   to   determme   the  per- 
centage of  manganese,  phosphorus,  sulphur  and  silicon.    The  de- 
termination of  carbon  shall  also  be  furnished  merely  for  informa- 
tion.   A  copy  of  this  analysis  shall  be  given  purchaser  or  his  rep- 
resentative on  request.  .    ■     ^i. 
Check  ANALYSis.-(b)     An  analysis  shall  be  made  by  the  pur- 


chaser  from  one  of  the  test  wheels  representing  each  100  wheels. 
The  chemical  composition  thus  determined  shall  conform  to  the 
requirements  specified  in  Section  3-a. 

Drillings  for  analysis  shall  be  taken  from  a  drill  hole  bored 
into  the  back  double  plate  of  the  wheel  midway  between  the  core 
holes. 

4.  Patterns. —  (a)  Patterns  and  chillers  must  be  such  that 
they  will  produce  wheels  according  to  dimensions  shown  in  A.  R. 
A.  drawings  for  wheels. 

Dimensions. —  (b)  The  normal  diameter  of  the  wheels  produced 
by  the  chiller  must  be  A.  R.  A.  Standard  33  in.  measured  at  a 
point  2S^  in.  from  the  outside  of  tread  of  the  wheel.  Wheels  shall 
not  vary  more  than  5/16  in.  above  or  below  the  normal  size  meas- 
ured on  the  circumference.  Each  wheel  shall  be  so  nearly  circu- 
lar that  a  true  metallic  ring  placed  on  its  tread,  and  bearing  some- 
-,i'here  on  the  cone,  shall,  at  no  point,  be  more  than  1/32  in.  from 
the  tread.  The  thickness  of  the  flange  shall  be  within  the  max- 
imum and  the  minimum  flange  thickness  gages  adopted  by  the 
A.  R.  A.  for  new  wheels.  The  flange  thickness  on  any  individual 
wheel  must  not  vary  more  th-an  1/16  in.,  the  thickness  to  be  meas- 
ured at  a  point  5,^  in.  above  base  line  of  tread. 

Taping.- (c)  All  wheels  shall  be  taped  by  the  minufacturer 
with  A.  R.  A.  standard  tape.  The  normal  wheel  having  a  cir- 
cumference of  103.67  in.  shall  be  designated  as  Tape  3  wheel, 
limited  by  1/16  in.  over  and  under  the  normal  circumference.  The 
smallest  diameter  of  wheel  acceptable  under  the  specifications  will 
be  designated  as  Tape  1  wheel,  the  largest  diameter  acceptable 
under  the  specifications  as  Tape  5  wheel.  Each  tape  size  will 
cover  a  range  of  '/s  in.  in  circumference.  The  wheels  will  be  made 
with  five  small  lugs  cast  on  the  hub.  When  taping  the  wheel  a 
sufficient  number  of  these  lugs  are  to  be  cut  off  allowing  the 
proper  number  to  remain  to  represent  the  tape  size.  Under  no  cir- 
cumstances are  any  of  these  lugs  to  be  cut  off  after  the  wheel  is 
received  .from  the  foundry.  These  instructions  are  for  new  wheels 
coming  from  the  foundry. 

Weights— (d)  Wheels  shall  be  in  accordance  with  the 
weights  shown  in  Table  I,  based  on  1917-1920  A.  R.  A.  Draw- 

[ Standard  sizes  of  cores  have  been  added  to  Table  I. — Editor.] 

Cores.— In    cases    of    wheels    ordered    with    cores    smaller    in 

diameter  than  the   standard,   the  additional  weight   should  be 

considered  as  an  addition  to  the  normal  weight  and  paid  f9r 

by  the  purchaser. 

Physical   Properties   and   Tests     "       , 

5.  Test  Specimens.— (a)  When  ready  for  inspection,  the 
wheels  shall  be  arranged  in  groups,  all  wheels  of  the  same  date 
grouped  together  and  for  each  I02  wheels  which  pass  inspection 
and  are  ready  for  shipment,  2  wheels  furnished  free  of  cost  shall 
be  taken  for' test.  One  of  these  shall  be  the  highest  tape  wheel 
and  shall  be  subjected  to  drop  test;  the  other  which  ivill  be  the 
lozifest  tape  shall  be  subjected  to  the  thermal  test.    If  the  inspector 


Tahle  II 


Weight  of 
wheel,  pounds 
650 
700 
750 
850 


Weight  of 
tup,  pounds 
230 
250 
250 
250 


Height 

of  drop,  feet 

9 

12 
13 


No.  of  blows 
12 
12 
12 
12 


of  the  railway  company  so  desires,  he  may  make  his  drop  test  on 
a  low  tape  wheel  and  demand  a  third  test  wheel  of  the  htghest 
tape  size  to  be  broken  up  to  determine  the  chill;  this  third  wheel 
also  to  be  furnished  free  of  cost. 

Drop  Test— (b)  The  anvil  of  the  drop  testing  machine  shall 
be  supported  on  rubble  masonry  on  a  concrete  foundation  at  least 
^  ft  deep  and  shall  weigh  not  less  than  1,700  lb.  The  striking 
face  of  the  tup  shall  be  p  m.  in  diameter  and  flat.  IVhen  bottom 
of  the  face  of  the  tup  assumes  a  round  or  conical  form  by  wear 
it  shall  be  replaced.     The  face  of  each  of  the  three  bosses  sup- 
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porting   the   wheel   under   test  shall   be   flat  and  measure  S   in.  in 
width. 

(c)  The  test  wheel  shall  be  so  placed  on  the  three  supports 
with  the  flange  down,  that  the  tup  will  strike  centrally  on  the  hub. 
The  test  wheel  shall  pass  the  requirements  given  in  Table  II 
without  breaking  in  tzvo  or  more  pieces.  If  the  test  wheel  fails 
all  zvhceh  bearing  the  same  tape  size  shall  be  rejected. 

(d)  If  test  wheel  cracks  with  three  blows  or  less  it  will  be  con- 
sidered as  having  failed. 

6.  Chill  Test. —  (a)  The  ivhccl  selected  for  drop  test  and  the 
wheel  which  has  been  given  the  thermal  test  shall  be  broken  so 
that  the  chill  may  be  examined  in  at  least  four  different  portions 
of  the  wheel.  The  depth  oi  pure  white  iron  shall  conform  with 
the  requirements  in  Section  2-c.  If  the  sample  does  not  conform 
to  the  requirements  stated  all  wheels  of  the  tape  size  represented 
by  the  sample  shall  be  rejected. 

7.  Theh.mal  Test. —  (a)  In  making  the  thermal  test,  the  wheel 
shall  be  laid  with  the  flange  downward  in  the  sand  with  the  chan- 
nclway  4  in.  deep  and  width  as  shown  in  Table  III,  molded  in 
green  sand  around  the  wheel,  the  tread  of  the  wheel  to  form  one 
side  of  the  channclway,  and  the  clean  flange  forming  as  much  of 
the  bottom  as  its  width  will  cover.  This  channelway  shall  be 
filled  with  molten  cast  iron  which  shall  be  hot  enough  when 
poured,  so  that  the  ring  cast,  when  the  metal  is  cold,  will  be  solid 
and  free  from  wrinkles.  The  time  when  pouring  ceases  shall  be 
noted,  and  after  the  time  given  in  Table  III  has  elapsed,  an  ex- 
amination of  the  wheel  shall  be  made.  If  a  crack  develops  in 
the  wheel  within  the  time  limit  specified  in  Table  III,  all  wheels 
hearing  the  same  tape  size  shall  be  rejected. 

Table  III 
Weight  of  Cooling  Width  of 

wheel,  pounds 


650 
700 
750 
S50 


time,  minutes  channelway,  inches 
2  Wi 

2  IM 

2  2 

2  2 


(b)  hi  order  to  prevent  spitting  while  pouring,  the  tread  and 
diinge  may  be  covered  with  a  coat  of  shellac.  Wheels  selected  for 
lest  which  are  wet  or  which  have  been  exposed  to  snow  or  frost 
may  be  iminncd  snfUcienlly  to  dry  them  or  remove  the  frost  before 
testing,  but  under  no  circumstances  slujll  the  thermal  test  be  ap- 
plied to  a  wheel  that  in  any  part  feels  warm  to  the  hand.  Ther- 
mal wheels  shall  be  broken  so  as  to  determine  the  chill  and  not  the 
fracture.  " 

Additional  Tests 

8.  Drop  .\ni)  Thermal  Tests. — If  the  test  wheel  fails  in  either 
ilrop  or  thermal  tests  all  wheels  bearing  the  same  tape  size  shall 
be  rejected.  The  remaining  li'heels  of  the  lot  shall  be  tested  as  a 
)trw  lot  of  ziheels. 

Workmanship   and  Finish 

9.  Workmanship. —  (a)  Qiill  shall  have  an  inside  profile  that, 
ill  the  finished  wheel,  will  produce  the  exact  form  of  flange  and 
tread  contour  as  shown  by  A.  R.  A.  drawings  adopted  in  1917 
^nd  1920. 

Finish.— (b)  W//  wheels  shall  be  thoroughly  cleaned  by  re- 
moving all  core  sand  and  foreign  substances.  Wheels  offered  for 
inspection  shall  not  be  covered  with  any  substance  which  will  hide 
defects.  The  body  of  the  wheel  shall  be  smooth  and  free  from 
slag,  shrinkage  or  blow  holes,  swollen  rims  or  other  defects.  The 
hubs  and  rims  shall  be  solid.  The  tread  and  throat  shall  be  smooth 
and  free  from  deep  and  irregular  wrinkles,  slag,  sand  wash,  or 
chill  cracks  and  sweat.  The  hub  core  shall  not  be  more  than  1/16 
in    i:i:l  itf  crnler. 

Marking 

10.  Al.s.KKi.sG.— .Ml  wheels  shall  be  marked  and  numbered  con- 
-n-iitively  ill  accordance  with  instructions  issued  by  the  purchaser. 

All  wlieels  shall  bear  the  initials  of  the  purchaser,  wheel  num- 
brr.  weight  of  wheel,  month,  day  and  year  when  made  and  for 
indicating  the  tape  number,  five  small  lugs  H  in.  in  diameter  and 
Yf.  III.  high  in  be  cast  on  the  inside  of  the  wheel. 

All  wheels  shall  have  the  name  of  the  manufacturer  and  place 
cast  on  the  outside  plate  of  the  wheels. 

Wheel  numbers  once  rejected  shall  remain  unfilled. 

Wheels  conforming  to  requirements  of  these  specifications  shall 
have  plainly  marked  on  the  outside  plate  A.  R.  A.,  1920,  for  wheels 
of  nominal  weight  of  650  lb.  and  750  lb.  and  A.  R.  A.  1917  for 
wheels  of  nominal  weight  of  700  lb.  and  S50  lb. 
Inspection  and  Rejection 

11.  Inspection. —  (a)      The  manufacturer  shall  notify  the  pur- 


chaser when  ready  for  shipment,  and  shall  furnish  all  the  necessary 
facilities  and  labor  to  enable  the  inspector  to  make  test  and  proper 
shipment  of  the  wheels.  The  inspector  sluill  have  free  access  to 
parts  of  the  manufacturer's  works  which  concern  the  manufacture 
of  all  wheels  ordered,  or  at  any  time  tuhile  the  work  is  being 
performed. 

Rejection  Limits.— (b)  If  any  lot  of  wheels  submitted  for 
test  fails  to  meet  the  requirements  of  drop,  chill,  fracture,  thermal 
or  chemical  test  as  regards  combined  carbon  contents,  all  wheels 
of  the  same  tape  size  shall  be  rejected. 

(c)  Any  lot  of  wheels  which  fails  to  meet  chemical  require- 
ments, all  wheels  of  that  lot  shall  be  rejected,  except  as  regards 
the  combined  carbon  content,  zvhich  condition  is  covered  in  para- 
graph 11- (b). 

Individual  Rejection. —  (d)  Indizidual  wheels  zirill  be  con.nd- 
ered  to  have  failed  and  will  not  be  accepted  or  further  considered 
zfhich: 

(d-1)  Do  not  conform  to  standard  measurements,  special  con- 
sideration being  given  to  dimensions  of  rim  and  hub  and  contour 
plates  and  location  of  hub  core. 

(d-2)  Are  over  or  under  weight;  overweight  will  be  accepted 
if  no  overweight  is  charged  for. 

(d-3)  Have  phvsical  defects  described  in  paragraphs  4-2  and 
4-b. 

(d-4)     Do  not  bore  out  readily  due  to  hard  hub  or  hard  spots. 

(d-5)  In  all  cases  where  wheels  are  rejected,  the  letter  "R" 
must  be  chipped  out  of  the  legend  A.  R.  A.  unless  such  wheels 
meet  the  requirements  as  to  chill,  thermal,  drop  and  chemical  tests, 
set  forth  in  these  specifications. 

Rejection  at  Destination. —  (e)  Wheels  which  show  injuri- 
ous defects  while  being  finished  by  the  purchaser,  or  which  crack 
while  being  pressed  on  axle,  shall  be  rejected  provided  the  axle 
pressure  is  not  excessive  and  the  bore  of  the  wheel  shows  no 
evidence  of  faulty  machine  work  for  gouging. 

12.  Rehearing. — Samples  for  chemical  analysis  which  repre- 
sent rejected  material  shall  be  preserved  for  fourteen  days  from 
date  of  test  report,  in  case  of  dissatisfaction  with  the  results  of 
the  test,  the  manufacturer  may  make  claim  for  rehearing  within 
that  time. 

Cast  Iron  Wheel  Design 

In  1917  the  700-lb.  wheel  was  made  recommended  practice.  This 
wheel  differs  from  the  old  design  in  that  it  was  the  arch-plate  type 
and  had  25  lb.  additional  metal.  In  1920  the  arch-plate  design  of 
weights  650,  750  and  850  lb.  were  also  made  recommended  practice. 
Your  committee  feels  that  these  wheels  have  now  been  in  service 
long  enough  to  demonstrate  their  merit  and  that  they  should 
therefore  be  advanced  to  recommended  practice,  with  the  exception 
of  the  850-lb.  wheels.  There  are  few  of  the  latter  in  service  and 
sufficient  data  has  not  been  accumulated  to  warrant  this  design 
being  advanced  to  standard  practice.  At  present  there  are  a  num- 
ber of  private  car  lines  and  railroads  who  are  still  applying  the 
old  type  light  weight  wheel.  It  is  not  fair  in  interchange  to  have 
these  wheels  put  under  cars,  as  the  committee  feels  they  are  not 
safe  for  mountain  grade  service.  If  the  designs  are  advanced  to 
standard  practice,  a  rule  can  be  included  in  the  code  of  rules 
which  will  prol'.ibit  the  use  of  light  weight  wheels  in  interchange 
after  a  certain  date.  We  recommend  that  the  following  rule  be 
placed  in  the  code  of  rules : 

If  cast  iron  zvheels,  other  than  A.  R.  A.  Standard  650.  700  and 
750  lb.  are  applied,  this  should  be  considered  as  zvrong  repairs 
after  Itily  1,  1924.  If  the  date  of  casting  shown  on  the  wheel  is 
later  than  .Tuly  1.  1924.  the  owning  line  may  bill  for  improper 
repairs.  It  is  understood  that  wheels  having  different  tread  con- 
tours and  flange  sizes  greater  than  those  shown  in  standard  draw- 
ing will  not  be  included  under  the  class  of  improper  wheels. 

The  reason  for  excluding  the  tread  contour  and  the  flange 
dimensions  is,  that  this  subject  is  still  open  for  discussion  by  the 
committee  and  a  number  of  roads  are  using  special  tapers  and  also 
special  reinforced  flange,  which  in  no  way  affect  the  safety  of  the 
wheel. 

Taper  of  Tread  of  Wheels 

At  the  request  of  the  American  Railway  Engineering  Associa- 
tion, the  committee  held  a  joint  meeting  with  the  sub-committee 
of  this  association  on  Track  Stresses,  at  which  there  was  a  full 
discussion  of  tread  design  of  wheels  and  its  relation  to  the  canting 
of  rail.  It  developed  there  was  Ihtle  data  available  in  regard  to 
the  efl^ect  of  sm.all  or  large  tapers  on  wheel  tread,  so  far  as  the 
eflfect  on  the  rail  was  concerned.     The  representatives  of  the  A. 
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R.  E.  A.  brought  out  the  fact  that  the  spreading  of  rails  and  the 
wearing  into  tie  plates  and  ties  on  the  outside  is  a  serious  problem 
and  on  many  of  the  roads  they  are  meeting  this  by  the  canting  of 
rails.  Some  of  their  representatives  have  felt  that  the  wheel 
tread  should  have  a  lighter  taper  than  1  in  20  to  help  relieve  this 
condition.  It  was  brought  out  that  wheels  and  rails  both  wear 
quickly  after  being  put  into  service  and  any  relation  between  the 
tread  contour  and  the  contour  of  the  rail  was  soon  lost.  Thus  it 
would  not  appear  likely  that  making  a  slight  alteration  in  the  taper 
would  remove  this  condition,  and  furthermore,  the  main  cause  of 
the  spreading  of  the  rail  was  entirely  independent  of  tread  taper. 
The  sub-committee  of  the  A.  R.  E.  A.  asked  for  a  statement  as 
to  the  possibility  of  a  change  in  the  taper  of  the  wheel,  in  order 
that  they  might  have  a  permanent  basis  from  which  to  start  rec- 
ommendations for  canting  rails.  Your  committee  advised  them 
that  they  liad  not  received  any  data  that  would  warrant  making 
a  change  in  the  taper.  The  present  taper  is  thought  to  be  most 
advantageous,  as  regards  flange  wear.  The  last  change  made  in 
the  taper  was  in  1907,  when  it  was  changed  to  1  in  20  from  1  in 
25.  At  present  practically  all  wheels  made  in  tlie  United  States 
are  being  made  with  this  standard  taper.  Your  committee  ad- 
vised the  sub-committee  of  the  A.  R.  E.  A.  that  they  did  have 
under  consideration  the  making  of  the  tread  with  a  single  taper 
in  1  in  20  instead  of  the  present  double  tread,  and  this  procedure 
met  with  the  approval  of  the  sub-committee  of  the  A.  R.   E.  A. 

Grinding    Cast    Iron   Wheels 

The  committee  was  requested  to  give  consideration  to  the  ques- 
tion of  grinding  new  cast  iron  wheels.  Studies  were  made  to  de- 
termine the  actual  amoi-nt  of  eccentricity  found  in  new  wheels 
after  mounting.  This  eccentricity  is  of  course  due  to  two  condi- 
tions :  First,  eccentricity  in  casting ;  second,  eccentricity  in  mount- 
ing. Members  who  are  grinding  slid  flat  cast  iron  wheels  report, 
that  they  frequently  find  a  high  spot  at  a  distance  from  the  slid 
flat  spot,  which  w'ould  indicate  that  the  high  spot  helped  to  pro- 
duce the  sliding,  due  to  catching  on  the  brake  shoe.  They  also 
report  that  the  wheels  which  have  been  ground  give  much  better 
riding  eflfect  than  ordinary  new  wheels,  which  would  also  indicate 
that  the  average  new  wheels  have  considerable  eccentricity. 
Measurements  of  new  wheels  have  shown  eccentricities  as  high 
as  3/16  in.  though  the  average  is  much  below  this.  One  large 
road  in  the  southeast  is  grinding  new  cast  iron  wheels  and  they 
report  that  tliis  practice  has  proven  a  desirable  one  and  has  re- 
sulted in  better  wheel  service.  Investigation  indicates  that  in 
modern  machines,  it  is  possible  to  grind  new  cast  iron  wheels  for 
appro.ximately  60  cetits  a  pair. 

The  committee  feels  there  is  a  possibility  of  better  results  by 
■grinding  mounted  new  cast  iron  wheels  and  it  therefore  recom- 
mends that  where  roads  have  facilities  they  give  consideration 
•to   this   practice. 

Seams  in  Cast  Iron  Wheels 

A  communication  was  received  regarding  the  weakness  of 
present  Rule  72.  regarding  condemning  limit  for  seams  calling 
attention  to  the  fact  that  a  seam,  whenever  found,  should  cause 
the  condemning  of  the  w'heel,  regardless  of  its  length,  because  of 
the  fact  that  the  seam  is  often  covered  over  with  good  metal  and 
it  is  impossible  to  determine  its  extent.  The  actual  presence 
of  a  seam  is  a  great  hazard,  and  the  majority  of  broken  flanges 
are  due  to  this  defect.  The  committee  agrees  with  this  criticism 
and  suggests  that  it  be  changed  to  read : 

Any  circmufcrcntial  scam  within  334  jii.  limit  from  Hange. 

The  present  rule  allows  an  inspector  to  pass  a  wheel  having  a 
seam  2%  in.  long  and  located  close  to  the  ^  in.  limit  from  the 
flange,   which   the  committee   feeh   is   dangerous   practice. 

Flange  Thickness  for  Cast  Steel  Wheels 

.\  request  was  received  from  the  manufacturers  of  cast  steel 
-wheels,  that  the  flange  thickness  limitations  be  reduced  to  the 
same  as  those  for  wrought  steel  and  steel  tired  wheels,  instead 
of  the  cast  iron  wheel  limit.  The  manufacturers  presented  a 
series  of  tests  which  indicated  that  the  strength  of  the  flanges 
was  in  excess  of  that  of  the  cast  iron  wheel.  The  committee 
had  a  representative  make  a  test  of  flanges  worn  down  to  the 
two  limits  and  these  tests  indicated  that  the  strength  of  the  flange 
of  the  cast  steel  w'heel  was  much  greater  than  that  of  the  cast 
iron  wheel  and  equal  to  that  of  the  wrought  steel  wheel.  Under 
these  circumstances,  we  feel  that  the  claim  for  a  lower  scrapping 
limit  on  flanges  of  cast  steel  wheels  is  a  justifiable  one  and  there- 


fore, recommend  that  the  limit  be  made  15/16  in.  for  all  cast 
steel  wheels  under  both  freight  and  passenger  cars  and  that 
changes  in  the  Code  of  Rules  be  made  accordingly. 

Condemning  Limit  for  Steel  Wheels 

At  the  1922  convention  the  Wheel  Committee  recommended 
rolled  steel  wheels  be  allowed  to  wear  "4  "n-  lower  than  the  present 
limit  under  tenders  of  switching  locomotives.  The  committee  now 
feels  that  such  a  test  would  not  produce  reliable  figures  for 
many  years,  as  a  great  many  of  the  roads  use  cast  iron  wheels 
under  tenders.  The  present  scrapping  limit  for  rolled  steel  wheels 
under  freight  cars  is  entirely  too  high  in  comparison  with  the 
scrapping  limits  of  the  steel  tired  wheels;  the  steel  wheel  limit 
is  %  in.  higher  than  that  for  steel  tires,  through  the  critical 
line  from  the  throat  to  the  underside  of  the  rim.  This  appears 
unjustifiable,  as  the  tire  is  more  liable  to  breakage  due  to  its 
fastening   to   the   center   than   is   the   rolled   steel   wheel.     Experi- 
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ments  made  to  determine  the  strength  of  the  flange  of  the  wheel 
when  worn  to  the  present  limit  and  to  J4  i"-  below  the  present 
limit  indicate  that  the  flange  with  the  54  i'l-  lower  limit  has  a 
strength  greatly  in  excess  of  that  of  the  cast  iron  wheel  and 
should  be  entirely  satisfactory  for  freight  service.  The  commit- 
tee therefore  recommends  that  the  condemning  limit  for  rolled 
steel  wheels  in  freight  service  be  reduced  J4  i"-  and  the  limit 
for  locomotive  tenders  and  passenger  cars  be  left  as  now  shown 
in  the  Standard.  After  the  passenger  car  and  the  locomotive 
tender  wheels  have  worn  down  to  their  limit,  they  can  be  trans- 
ferred to  freight  car  service  and  an  extra  J4  in-  of  service 
secured.  The  practice  will  result  in  a  saving  of  large  sums,  as 
there  are  now   millions  of   rolled   steel   wheels   in  service  in  this 
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country.  The  committee  recommends  changes  in  the  Code  of 
Rules  in  another  portion  of  this  report,  which  will  cover  this 
change   in   scrapping  limits. 
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MINIMUM   DIMEMSIONS   FOR   STEEL    WHEELS   IN  PASSENSfR 
CAH  /IND  LOCOMOTIVE  TENDER  SERVICE 


Proposed  Specifications  for  Steel  Wheels 

The  committee  has  written  complete  new  specifications  covering 
wrought  steel  wheels.  The  old  specifications  contained  a  number 
of  clauses  which  have  resulted  in  confusion  and  argument  in 
inspection  at  wheel  plants.  Furthermore,  some  of  the  tolerances 
were  not  practical.  The  committee  held  a  joint  meeting  with  rep- 
resentatives of  the  steel  wheel  manufacturers  and  each  member 
of  the  committee  visited  the  plant  of  a  manufacturer,  in  order 
to  be  thoroughly  familiar  with  the  details  of  the  manufacture. 
The  committee  therefore,  submits  the  specifications  shown  to 
replace    the   present    specifications : 

1.  Scope. — These  specifications  cover  all  solid  wrought 
carbon  steel  wheels  for  locomotives  and  cars. 

I.     Manufacture 

2.  Process. — The  steel  shall  be  made  by  the  open  hearth 
or  electric  process. 

II.     Chemical  Properties  and  Tests 

3.  Chemical  Composition. — The  steel  shall  conform  to 
the  following  requirements  as  to  chemical  composition. 

Carbon    0.65  to  0.85  per  cent 

Manganese     0.60  to  0.85  per  cent 

Silicon,   not  less  than 0. IS  per  cent 

Phosphtirus,    not    over 0.O5  per  cent 

Sulphur,    not    over 0.05  per  cent 

4.  Ladle  Analyses. — To  determine  whether  the  material 
conforms  to  the  requirements  specified  in  Section  3,  an  analysis 
shall  be  made  by  the  manufacturer  from  a  test  ingot  taken  dur- 
ing the  pouring  of  each  melt.  A  copy  of  this  analysis  shall  be 
given  to  the  purchaser  or  his  representative. 

5.  Check  Analyses. — A  check  analysis  may  be  made  by  the 
purchaser  from  a  wheel  selected  by  him,  representing  each  melt, 
and  this  analysis  shall  conform  to  the  requirements  specified  in 
Section  3.  A  sample  for  check  analysis  may  be  hot  punched  or 
taken  by  means  of  a  core  drill  from  any  one  point  in  the  plate, 
or  two  samples  may  be  taken,  in  which  case  they  shall  be  on  radii 
at  right  angles  to  each  other.  Samples  shall  not  be  taken  in  such 
a  way  as  to  impair  the  usefulness  of  the  wheel.  Drillings  for 
check  analysis  shall  be  taken  by  pouring  entirely  through  the 
sample,  parallel  to  the  axis  of  the  wheel ;  they  shall  be  clean  and 

'  free  from  scale,  oil  and  other  foreign  substances.     All  drillings 
from  any  one  wheel  shall  be  thoroughly  mixed  together. 

III.     Mating 

6.  Mating. —  (a)  Wheels  must  be  mated  as  to  tape  size  and 
shipped  in  pairs. 

(b)     When  specified  all  wheels  of  any  one  type  and  rough  bore 


shipped  in  any  one  carload  lot  shall  be  so  selected  as  to  permit 
mating  and  mounting  ivithin  a  Avc-point  carbon  range  according 
to  the  carbon  content  stamped  on  the  wheels;  i.e.,  65-70,  66-71, 
67-72,  68-73,  69-74,  70-75,  inclusive,  etc.,  the  preferred  ranges  to- 
be  considered  as  70-75  and  75-80. 

IV.     Tolerances 

7.  Tolerances. — Wheels  shall  be  furnished  rough-bored,  and 
with  faced  hubs,  and  with  contour  of  tread  and  flange  as  shown 
on  Standard  Drawing,  A.  R.  A.  Manual,  Section  "D"  Page  — , 
and  shall  conform  to  the  dimensions  specified  subject  to  the  follow- 
ing tolerances : 

Flange 

(a)  Height  of  Flange. — The  height  of  flange  shall  not  be 
less  than  1  in.  nor  more  than  \yi  in. 

(b)  Thickness  of  Flange. — The  thickness  of  flange  shall 
fall  within  the  limits  of  the  maximum  and  minimum  standard 
flange  thickness  gages  slwwn  on  Page  41,  Section  "B"  A.  R.  A. 
Maniuxl. 

(c)  Throat  Radius. — The  radius  of  the  throat  shall  not  vary 
more  than  1/16  in.  from  that  specified. 

Rim 

Cd)  Tape  Size. — The  tape  size  of  28  in.  wheels  shall  not  be 
less  than  Tape  32  nor  more  than  Tape  46,  30  in.  wheels  shall  not 
be  less  than  Tape  82  nor  more  than  Tape  96;  33  in.  wheels  shall 
not  be  less  than  Tape  157  nor  more  than  Tape  171,  and  36  in. 
wheels  shall  not  be  less  than  Tape  233  nor  more  than  Tape  247. 

(e)  Rim  Interior  Diameter.  Back  Face  of  Rim. — The  rim 
interior  diameter,  back  face  of  rim,  shall  not  be  less  than  22^  in. 
for  28  in.  wheels,  245^  in.  for  30  in.  wheels,  27^  in.  for  33  in. 
wheels,  and  30f8  in.  for  36  in.  wheels.  The  maximum  rim  interior 
diameter,  back  face  of  rim,  shall  be  governed  by  the  tape  size 
and  rim  thickness. 

(f)  Rim  Interior  Diameter,  Front  Face  of  Rim. — The  rim 
interior  diameter,  front  face  of  rim  shall  not  exceed  the  rim  tn- 
terior  diameter,  back  face  of  rim,  nor  vary  under  that  dimension 
by  more  than  ^  in. 

(g)  Thickness  of  Rim. — The  thickness  of  the  rim  shall  be 
measured  radially  of  the  wheel,  on  the  back  face  of  the  rim,  be- 
tween the  inside  diameter  of  the  rim  and  the  point  at  which  a  line 
drawn  through  the  intersection  of  Line  "A"-"B"  and  tread  of  the 
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WHEEL   TREAD  /!ND  FL4NSE  EOR  STEEL    WHEELS 

wheel,  parallel  to  the  axis  of  the  wheel,  meets  the  back  face  of 
tlie  rim.  The  thickness  of  rim  thus  measured  with  a  staiuiard 
A.  R.  A.  steel  wheel  gage,  or  an  approved  equivalent  shall  not  be 
less  than  ZYz  in.  and  shall  not  vary  more  than  %  in.  on  any  two 
radii  in  any  one  wheel. 

(g-1)  The  rim  thickness  when  measured  radially  on  a  plane  1 
in.  from  front  face  of  rim  shall  not  vary  more  tlian  '/a  in.  on  any 
two  radii  in  any  one  wheel.  The  contour  of  the  underside  of  the 
rim  shall  be  practically  symmetrical  either  side  of  the  plate. 

(h)  To  facilitate  measurement  of  rim  thickness  the  radius  of 
the  inside  edge  of  back  face  of  rim  shall  not  exceed  yi  in.  A  sharp 
corner  is  preferable. 
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(i)  Rotundity.— All  rolled  to  Anish  wheels  when  gaged  with 
■i  rotundity  gage  shall  not  show  an  opening  between  the  gage  and 
tread  at  any  point  greater  than  1/16  in. 

(j;  Block  Marks  on  Tread. — The  maximum  height  of  block 
marks  shall  not  be  greater  than  1/64  in. 

(k)  Width  of  Rim. — The  width  of  rim  shall  not  vary  more 
than  %  in.  from  that  specified. 

(1)  Plane. — Wheels  shall  be  gaged  with  a  plane  gage  placed 
concentric  and  perpendicular  to  the  axis  of  the  wheel.  All  points 
■on  the  back  of  the  rim  equidistant  from  the  center  shall  be  within 
a  variation  of  1/16  in.  from  the  plane  of  the  same  gage  when 
so  placed. 

Plate 

(m)  Thickness  of  Plate. — Tlie  plate  thickness  may  vary  but 
shall  not  be  less  than  that  sho'im  on  the  drawings. 

Hub 

(n)  Diameter  of  Hub. — Hub  diameter  may  vary,  but  wall 
thickness  of  finish  bored  hubs  shall  not  be  less  than  134  in.  at 
any  point  for  bores  7  in.  or  less  in  diameter,  nor  less  than  lYz  in. 
for  bores  more  than  7  in.  in  diameter,  and  wall  thickness  for 
finished  bored  hubs  shall  not  vary  more  than  ^  in.  at  any  two 
points  on  tlie  same  wheel. 

(o)  Hub  Length. — The  length  of  the  hub  shall  not  vary 
more  than  Ys  in.  from  that  specified. 

(p)  Depression  of  Hub. — In  connection  with  wheels  to  be 
used  with  journal  boxes  bearing  on  front  face  of  hub,  such  as 
car  and   tender   wheels,  the  depression  of  hub  below  front  face 
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General  Dimensions  Referred  to  in  Table  1. 

of  rim  shall  not  be  less,  but   may  be  as  much  as   %  in.   more, 
than  that  specified. 

(q)  Pro.tection  of  Hub. — Wheels  to  be  used  with  journal 
boxes  bearing  on  back  face  of  hub,  such  as  locomotive  truck 
wheels,  shall  be  furnished  with  back  face  of  hub  machined  to 
smooth  dimensions,  or  there  shall  be  left  on  the  hub  face  from 
1/16  in.  to  3/16  in.  stock  for  finishing. 

Bore 

(r )  Diameter  of  Bore. — The  diameter  of  rough  bore  shall  not 
vary  more  than  1/16  in.  over  nor  more  than  ys  in.  under  the 
dimensions  specified.  When  not  specified,  the  rough  bore  shall  be 
%  in.  less  in  diameter  than  the  finished  bore,  subject  to  the  above 
limitations. 

(s)  Black  Spots  in  Hub. — iBlack  spots  will  be  allowed  within 
2  in.  of  the  face  of  the  hub,  but  must  not  be  of  such  depth  that 


they  will  not  bore  out  and  give  clear  metal  at  finished  size  of  bore, 
(t)     Eccentricity  of  Bore. — The  eccentricity  between  the  tread 
at  line  "A"  "B"  and  the  rough  bore  shall  not  exceed  3/64  in. 

Gages 

[Gages  referred  to  are  those  shown  in  the  Manual,  Section  B, 
pages  37,  38,  39,  40,  41  and  43.] 

8.  Branding. —  (a)  The  date,  {day,  month  and  year),  brand 
of  manufacturer,  manufacturer's  serial  numljer  and  heat  number 
and  carbon  content  designation  shall  be  legibly  stamped  on  //i* 


Table   I.      Permissible    Variations    in    Diuensions   of  Wrought   Cakbon 
Steel   Wheels — See    Pace    1629 
Dimensions                           Permissible   variations   in  dimensiouj 

Flange                                          Over  Under 

(a)  Height     >.i  in.  0 

(b)  Thickness     1/16  in.  1/16  in. 

(c)  Radius   of    throat 1/16  in.  1/16  in. 

Rim 

(d)  Tape   sizes    14  0 

(e)  Rim    interior    diameter — Back    face 

of    rim    Limited   by  tape  H   in. 

size  and  rim 
thickness 

(f)  Rim    interior   diameter — Front    face 

of  rim  in  relation  to  interior  di- 
ameter— Back  face  of  rim 0  54    in. 

(g)  Rim  thickness   from  inner  edge  of 

back  face  to  intersection  of  line 

A,   B'  and  tread Limited  by  tape  0 

size 

Maximum  Eccentricity  in  Relation 
TO  Tread    }^    in. 

(g-1)  Variation  when  measured  ra- 
dially on  plane  1  in.  from  front 
face   of   rim H  in. 

(h)  Inside  edge — Back  face  of  rim 
(measuring  line)  maximum  ra- 
dius       'A  la. 

(i)     Maximum  departure  of  tread   from 

rotundity     1/16  in. 

Cj)      Maximum  height  of  block  marks  on 

tread      1/64  in. 

(k)     Width  of  rim H   in.  '^   in. 

(1)     Maximum   departure   of    any    circle 

on  back  face  from  plane 1/16  in. 

Plate 
(m)     Thickness,     variation     from     that 

specified     0 

Hub 

(n)      1.  Diameter      Limited  by   wall 

thickness 

2.  Minimum  thickness  of  wall,  for 

bores   7   in.    or  under 1^4    in. 

3.  Minimum  thickness  of  wall   for 

bores  over  7  in 1^  in. 

4.  Ma-ximum  variation  in  thickness 

of  wall   in  any   one  wheel %    in. 

(o)      Length     !^    in.  H    in. 

(p)      Depression  below  front  face  of  rim  li    in.  0 

(q)     Projection  beyond  back  face  of   fiin:  * 

When    furnished   finished 0  ^  0 

When   furnished   rough 1/16  in.  0 

to 
3/16  in.  t 

Bore 
(When    not    specified,    rough    bore 
shall    be    54    in.    less   than    finish 

bore)     

(r)     Diameter  of  rough  bore 1/16  in.  H   in. 

(s)  Maximum  depth  of  black  spots  in 
rough  bore  within   2   in.    of  face 

of   hub    Must  finish  dean 

(t)     Maximum     eccentricity     of     rough 

bore  in  relation  to  tread 3/64  in. 


back  face  of  the  rim  approximately  J4  in.  from  the  inner  edge  of 
the  rim,  as  shown  on  sheet  49.  section  'D,"  A.  R.  A,  Manual. 
The  height  of  characters  shall  not  be  less  than  ^  in.  for  hot 
stamping  or  Yz  in.  for  cold  stamping. 

(b)  The  tape  size  shall  be  plainly  stencilled  on  'the  back  of  the 
plate  in  figures  at  least  1  in.  high. 

V.     Finish 

9.  Finish. —  (a)  The  wheels  shall  be  free  from  injurious  de- 
fects, and  shall  have  a  workmanlike  finish. 

(b)  Wheels  shall  not  be  offered  for  inspection  if  covered  with 
paint,  rust  or  any  other  substance,  to  such  an  extent  as  to  hide 
defects. 

VI.     Inspection 

10.  Inspection. —  (a)  Inspector  representing  the  purchaser  shall 
have  free  entry,  at  all  times  while  work  on  the  contract  of  the 
purchaser  is  being  performed,  to  all  parts  of  the  manufacturer's 
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works  which  concern  the  manufacture  of  the  material  ordered. 

(b)  The  manufacturer  shall  afford  the  inspector,  free  from 
charge,  all  reasonable  facilities  and  necessary  gages  to  satisfy  him 
that  the  wheels  are  being  furnished  in  accordance  with  these 
specifications.  Tests  and  inspection  at  the  place  of  manufacture 
shall  be  made  prior  to  shipment  and  free  of  charge  to  the 
purchaser. 

(c)  The  purchaser  may  make  the  tests  to  govern  the  acceptance 
or  rejection  of  material  in  his  own  laboratory  or  elsewhere,  as 
may  be  decided  by  the  purchaser.  Such  tests,  however,  shall  be 
made  at  the  expense  of  the  purchaser.  Any  rejection  based  on 
such  tests  shall  be  reported  to  the  manufacturer  within  five  work- 
ing days  from  receipt  of  samples. 

(d)  Wheels  which  show  injurious  defects  while  being  finished 
by  the  purchaser  shall  be  rejected,  and  the  manufacturer  promptly 
notified. 

(e)  Samples  tested  in  accordance  with  Section  5,  which  repre- 
sent   rejected    wheels,    shall    be   preserved    for   two    weeks    from 


date  of  test  report.  In  case  of  dissatisfaction  ivith  the  results  of 
the  tests  the  manufacturer  may  make  claim  for  a  rehearing  ivithin 
that  time. 

Gage  for  Steel  Wheels 

The  present  gage  for  gaging  steel  wheels  has  not  been  found 
satisfactory,  as  it  is  too  complicated  for  the  average  inspector 
or  wheel  lathe  hand  and  there  has  been  a  demand  for  a  simpler 
gage  to  answer  all  the  requirements,  and  at  the  same  time  a 
revision  of  the  Code  of  Rules  governing  billing  for  metal  in 
rolled  steel  wheels  through  the  use  of  such  a  gage.  The  limit  of 
wear  line  which  has  been  placed  on  wheels  has  been  found  to  be 
an  unsatisfactory  method  of  gaging  the  wheels,  because  of  the 
fact  that  the  treads  wear  hollow,  and  no  way  is  provided  to 
take  care  of  this  measurement.  Furthermore,  the  rules  governing 
the  maintenance  of  locomotives  issued  by  the  I.  C.  C.  place  the 
limit  on  the  dimensions  from  the  throat  to  the  underside  of  the 
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4LTERN/ITIVE  UETHOO  OF/tPPLYINO  STEEL  WHEEL   BAOE 
TO  WHEELS  WHILE  mOEf>  MB  TO  DETEBMINE  WHETHER 
THEY  ABE  TO  SCPAP  LIMIT  OF  TBE/70  THICKNESS. 
WHEN  WHEELS  ABE  BEHOVED  FINAL  CHECH  mbST  BE  U^DE 
ON  FLAXSE  SIDE  OF  Pim. 


METHOD  OF  APPLYING  STFfL  WHEEL   6ASE  TO  ME/>5L'PE 
AMOUNT  OF/HCT^L  TO  BE'  TUPNED  OFF  TPFAO  TO        " 
BEMOVF  FLAT  SPOT ANO  ALSO  EXTM  MET/IL    TO  8£  TUl?N£t> 
OFF  TO  DESTOP/5  FLAN66   CONTOUPl.. 
IN  THIS  ILLUSTBJTION  ONE  ElOHT  OF  AN  INCH  PLVS  ONE 
SIXTEENTH  OF  AN  INCH  OF  TPEAD  METAL  SHOULD  dC  CHAPOFD 
TO  DELIVERING  LINC  ACCOUNT  FLAT  SPOT  A  NO  ONE  OOAPTEO  OF 
AN  INCH  CHA06ED  AGAINST  OWNING  LINE  ACCOUNT  RESTOSINS 
FLANGE  CONTOOO    THE  EXTRA  ONE  SIXTEENTH  OF  AN  l/VCH 
CHARGED  FOP  THE  FLAT  SPOT  /J  MADE  TO  ALLOW  FOR  COTTINS 
iJNOEP  HARD  SURFACE  AT  --lAT  SroT 


METHOD  OF  APPLYING  STEEL  WHEEL  GAGE  TO  CHECK  LOCATION 
OF  WITNESS  GPOOVE  IN  FLANGE. 


■■^MCD  CF/:aPLYIN6STC-eL  tUHFEL  CJIIX  TO  AtSfSVPe  SHO  FLtT  SPOTS 
"    "'^^  '^F  '^-^'"°  X'W  SHCLLW  SPOTS.    PVL€S  CS  1  7/ 


Various  Uses  of  Wheel  Gage 
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back  rim.  This  latter  dimension  is  really  the  correct  dimension 
for  limiting  the  wear  of  steel  wheels,  inasmuch  as  this  is  the 
danger  ]>oint  and  not  the  front  rim.  The  Committee  has  gone  into 
this  matter  carefully  and  has  developed  a  gage  which  is  sub- 
mitted for  approval.  This  gage  takes  care  of  the  measurement 
of  amoimt  of  metal  to  be  turned  off  the  tread  to  restore  full 
flange  contour  as  well  as  the  limit  of  rim  thickness.  It  should 
be  noticed,  that  it  also  provides  a  gage  checking  the  depth  and 
location  of  witness  groove  in  the  flange  after  turning.  It  is  the 
practice  of  most  roads  to  leave  this  witness  groove  in  the  flange 
after  turning,  inasmuch,  in  this  way  a  large  amount  of  serviceable 
tread  metal  is  saved.  The  committee  feels  that  inasmuch  as  this 
is  a  good  practice,  it  should  be  sanctioned  by  the  Code  of  Rules, 
but  limitations  should  be  put  on  the  depth  and  location  of  the 
groove.  The  maximum  depth  is  limited  to  3/64  in.  and  the 
location  to  a  minimum  of  }i  in.  above  the  base  line.  Changes  in 
the  Code  of  Rules  will  be  necessary  to  cover  this  point  and  are 
given  in  another  portion  of  this  report.  All  final  gaging  of 
wheels  with  this  new  gage  will  be  on  the  back  rim  of  the  wheel. 
T^ie  committee  realizes  that  while  the  wheels  are  under  the  cars, 
it  is  difficult  to  take  this  measurement,  particularly,  on  the  middle 
wheel  of  a  six-wheel  truck.  The  gage  has  therefore  been  de- 
signed so  that  it  can  be  applied  to  the  outside  of  the  wheel  by 
the  inspectors  on  the  track,  in  order  to  make  decision  as  to 
whether  to  remove  the  wheel.  However,  the  final  check  after 
wheel  has  been  removed  must  be  taken  from  the  back  side  of  the 
flange,  as  this  is  the  real  limiting  dimension.  The  new  specifica- 
tions are  drawn  up  with  such  tolerances  on  the  inside  rim  diameter 
as  to  make  it  more  readily  adaptable  to  this  type  of  gage. 

The  illustrations  show  the  methods  of  applying  tlie  new  gage 
for  the  various  measurements.  In  addition  to  the  uses  shown, 
inspectors  can  adapt  the  gage  for  use  in  measuring  couplers  by 
cutting  off  the  lower  end,  so  that  length  over  all  is  5^  in.  The 
gage  may  also  be  used  by  inspectors  to  gage  thin  flanges.  Figure 
8  on  the  moving  finger  of  the  gage  represents  a  flange  of  1  in. 
thickness.     Figure  9  represents  a  flange  of  15/16  in.  thickness. 


SKETCH  stiowirjc  s-ii/wG  m  raf/jD  met/il  when  A  mr/uess 

GROOVE  IS  LEFT  IN  FLANGE  /!S  CO'.'^P/iQED  ~0  FULL  FLANGE  CONTOUS 

It  will  be  noticed  that  in  the  proposed  changes  in  the  Code  of 
Rules,  it  is  recommended  that  either  the  standard  A.  R.  A.  gage 
must  be  used  for  the  measurement  of  the  metal  in  billing  or  an 
approved  equivalent.  One  other  gage  has  been  presented  to  the 
committee  and  changes  have  been  made  which  bring  it  into  con- 
formity with  the  requirements  of  the  A.  R.  A.  gage.  This  gage 
which  is  known  as  the  I.  D.  Service  Metal  Wheel  Gage,  meets 
with  the  approval  of  your  Committee  and  will  be  considered  as 
an  approved  equivalent,  under  the  Code  of  Rules.  Any  other 
gaffes  which  may  be  developed  will  be  considered  and  either 
approved  or  condemned. 

Changes  in  Code  of  Rules 

Your  Committee  recommends  the  following  changes  in  the  Code 
of  Rules  to  agree  with  recommendations  made  in  this  report : 

Rule  72. — Any  circumferential  seam  mlhin  3j4  in.  limit  from 
flange. 

Rule  74. — Worn  Flanges. — Cast  iron  wheels  under  cars  of  less 
than  80,000  lb.  capacity  with  flanges  having  flat  vertical  surface 
extending  1  in.  or  more  from  tread,  or  flanges  15/16  in.  thick  or 
'      less,  gauged  at  a  point  ^  in.  above  tread. 

Wheels  under  cars  of  80,000  lb.  capacity  or  over,  with  flanges 
having  flat  vertical  surface  extending  %  in.  or  more  from  tread, 
or  flanges  1  in.  thick  or  less,  gaged  at  a  point  ^i  in.  above 
tread.     See  Figs.  3  and  4. 

Worn    Fl.\nges. — Wrought    steel,    steel    tired,    or    cast    steel 


wheels :  Flanges  having  flat  vertical  surface,  extending  1  in.  or 
more  from  tread,  or  flanges  15/16  in.  thick  or  less.  See  Figs. 
3  and  4. 

Note  :  Wording  under  Figs.  3  and  4  should  be  changed  so 
as  to  eliminate  cast  steel  wheels  from  grouping  with  cast  iron. 

Rule  79. — Thin  Tread  Steel  Wheels. — If  tread  is  worn  so 
that  tread  thickness,  as  shown  by  A.  R.  A.  standard  wheel  gage  or 
its  approved  equivalent  is  %  in. 

Steel  Tired  Wheels. — If  tread  is  worn  to  within  %  in.  of  the 
measuring  line  which  is  the  inside  edge  of  the  limit  of  wear  groove. 

Rule  98,  page  101. — Wrought  Steel  Wheels. — The  price  for 
new  wrought  steel  wheels  shall  be  based  on  scrap  value  of  $1.90 
for  metal  inside  the  condemning  limit,  which  is  %  in.,  as  slwum 
by  the  Standard  A.  R.  A.  steel  wheel  gage  or  its  approved  equiva^ 
lent,  plus  $1.52  for  1/16  in.  of  service  metal  (on  radius  of  tread) 
in  connection  with  standard  full  flanged  contour  with  allowance 
for  witness  groove. 

Second  Paragraph  on  page  101  should  have  the  following 
added:  The  amount  of^seii-ice  metal  available  will  be  measured 
on  back  face  of  the  rim,  using  the  standard  A.  R.  A.  steel  wheel 
gage  or  its  approved  equivalent. 

Third  Paragraph  on  page  101  should  read:  When  repairs 
are  not  covered  by  defect  charge,  the  proper  credit  for  any  allow- 
ance of  service  metal  must  be  given  the  o\vner  at  the  rate  of  $1.52 
for  each  1/16  in.  of  service  metal  removed,  measured  on  radius 
of  tread,  in  connection  with  full  standard  tread  and  contour  with 
witness  groove  left  in  Range  and  charge  shall  be  made  against 
owner  for  any  increase  in  service  metal.  The  amount  of  service 
metal  available  to  be  measured  on  back  face  of  rim,  using  the 
standard  A.  R.  A.  steel  wheel  gage  or  its  approz>ed  equivalent. 
In  cases  of  slid  Hat  wheels,  loss  of  service  metal  sliall  be  calcu- 
lated, using  standard  A.  R.  A.  steel  wheel  gage  or  its  approved 
equivalent,  measuring  on  the  hack  face  of  rim.  The  measurement 
of  amount  of  metal  to  be  turtied  off  to  true  up  the  flange  or  tread 
lifill  be  calculated  by  the  use  of  the  standard  A.  R.  A.  steel  wheel 
gage  or  its  approved  equivalent,  measuring  on  the  back  face  of  rim. 

Interpretation  No.  1 :     Should  be  removed  from  the  Code. 

Interpretation  No.  3 :  Should  provide  an  allowance  for  wit- 
ness groove. 

Rule  107. — Under  Item  420-D :  Change  to  agree  with  above 
rule. 

Passenger  Car  Code  of  Rules 

Rule  7. — Item  S  :  This  rule  should  be  changed  to  permit  cast 
steel  wheels  to  have  the  same  flange  thickness  limit  as  the  wrought 
steel  wheels. 

Item  6:  iShould  be  changed  so  as  to  group  the  cast  steel 
ivheels  with  the  wrought  steel  wheels  and  steel  tired  wheels  as 
regards  flange  wear  limit. 

Item  13:  To  Be  Changed  as  FoIIozm:  If  tread  of  steel  tired 
wheels  is  worn  to  within  J4  i"-  of  measuring  line,  which  is  the 
inside  edge  of  the  limit  of  wear  groove.  On  steel  wheels  if  tread 
is  worn  to  1  in.  thickness,  as  shoTim  by  standard  A.  R.  A.  gage  or 
its  approved  equivalent. 

Service  metal  on  steel  wheels  is  to  be  measured  by  the  stand- 
ard A.  R.  A.  steel  wheel  gage  or  its  approved  equivalent. 

Rule  8. — Item   (f)  :     Note  under  this  rule  should  be  changed. 

Rule  21. — Item  26:  .41lozvance  should  be  made  for  witness 
groove  in  the  flange  and  note  changed  accordingly. 

Rule  22. — Note  under  Item  55  should  be  changed,  eliminating 
reference  to  the  limit  of  wear  groove  and  also  limitations  of  metal 
in  excess  of  lyi  in. 

Recommendations 

The  Committee  on  Wheels  recommends  the  following  questions 
as  discussed  in  this  report  be  submitted  to  letter  ballot : 

1.  New  specifications  for  cast  iron  wheels. 

2.  New  specifications  for  wrought  steel  wheels. 

3.  Change  in  scrapping  limit  of  wrought  steel  wheels. 

4.  Change   in   flange   thickness    limit   for  cast   steel   wheels. 

5.  Advancement  of  650  lb.,  700  lb.,  and  750  lb.  cast  iron  wheels 
to  Standard  Practice. 

6.  Adoption  of  new  steel  wheel  gage  as  recommended  practice. 
The  committee  also  recommends  that  the  various  changes  in  the 

Code  of  Rules  as  listed  in  this  report  be  considered  by  the  Arbi- 
tration Committee. 

This  report  is  signed  by  C.  F.  Ripley  (Chairman),  A.  T.  & 
S.  F. ;  O.  C.  Cromwell,  B.  &  O. ;  L.  K.  Silcox,  C.  M.  &  St.  P. ; 
H.  C.  Manchester,  D.  L.  &  W. ;  E.  W.  Smith,  Penn.  System, 
and  P.  H.  Dudlev,  N.  Y.  C. 
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Discussion 

[Instead  of  reading  the  report  the  chairman,  C.  T.  Ripley,  com- 
mented briefly  on  the  different  subjects,  with  explanatory  remarks 
covering  the  reasons  for  the  concli'.sions  reached  by  the  committee.] 
Mr.  Ripley  :  There  are  several  changes  in  the  specification  for 
cast-iron  wheels  which  are  the  result  of  discussions  and  various 
new  ideas  brought  forward  in  the  last  few  years.  Chemical  speci- 
fications have  been  added. 

The  committee  recommends  the  advancement  of  the  new  weight, 
arch  plate  wheels  to  standard  practice  instead  of  recommended 
practice,  and  also  suggests  to  the  Arbitration  Committee  that  the 
use  of  these  wheels  be  made  compulsory  in  interchange.  Our  ob- 
ject was  to  do  away  with  the  practice  which  now  exists  on  some 
railroads  and  on  some  private  car  lines  of  using  lighter  weight  and 
differently  designed  wheels  which  are  not  felt  to  be  safe  in  opera- 
tion in  mountainous  territory.  This  subject  has  already  been  cov- 
ered in  the  report  of  the  Arbitration  Committee. 

The  taper  of  the  tread  on  both  steel  and  cast-iron  wheels  was 
discussed  at  a  joint  meeting  of  the  committee  and  representatives 
of  the  A.  R.  E.  A.  The  committee  felt  that  the  existing  taper 
should  be  retained  for  the  present,  but  that  consideration  should 
be  given  to  a  change  in  the  length  of  the  1  in  20  taper ;  that  is,  to 
come  to  something  approaching  a  continuous  taper  or  at  least  an 
extension  of  the  present  1  in  20  taper  closer  to  the  edge  of  the  rim. 
The  idea  in  this  is  to  get  a  large  bearing  area  on  the  rail  and  thus 
increase  the  life  of  the  rail.  This  committee  desires  to  do  every- 
thing to  co-operate  with  the  civil  engineers  which  it  can  do  with- 
out decreasing  unduly  the  life  of  the  wheels. 

The  committee  was  requested  to  go  into  the  question  of  grinding 
new  cast-iron  car  wheels  before  they  are  put  into  service.  We 
have  in  former  reports  discussed  the  grinding  of  slid-flat  wheels, 
and  this  practice  is  now  followed  by  a  number  of  the  large  rail- 
ways. 

There  is  an  advantage  also  in  the  grinding  of  new  wheels,  due 
to  the  fact  that  they  are  out  of  round,  and  due  both  to  defects  in 
casting  and  defects  in  mounting.  Making  them  truly  round  will 
make  them  run  better  and  should  reduce  the  number  of  flat  spots 
and  be  easier  on  both  track  and  cars.  One  large  railroad  is  fol- 
lowing this  practice,  and  I  hope  their  representative  will  discuss 
the  results. 

The  next  subject  is  seams  in  cast-iron  wheels.  The  committee 
recommended  that  the  Arbitration  Committee  increase  the  severity 
of  this  rule  in  order  to  avoid  any  chance  of  accident  due  to  hidden 
seams,  and  the  Arbitration  Committee's  report  has  covered  this. 

The  next  subject  has  reference  to  flange  thickness  for  cast-steel 
wheels.  The  manufacturers  of  cast-steel  wheels  are  loath  to  be- 
lieve that  they  should  be  thrown  in  the  class  of  the  cast-iron 
wheels,  due  to  the  strength  of  their  flanges.  This  committee  made 
experiments  on  the  breakage  of  flanges  in  a  few  classes  of  wheels 
for  scrapping  limits,  under  specially  constructed  devices  in  drop- 
test  machines,  and  found  this  claim  was  well  warranted.  We  have, 
therefore,  recommended  that  the  code  of  rules  b?  changed,  throw- 
ing the  cast-steel  wheel  into  the  class  of  the  rolled-steel  and 
wrought-steel  wheels. 

I  would  also  like  to  call  attention  to  the  drawing  of  the  steel 
wheel  gage.  There  is  an  error  in  this  drawing  in  the  dimension 
in  the  right  hand  upper  corner  which  was  designed  for  measuring 
vertical  flanges  of  cast-iron  wheels.  This  should  be  %  in.  There 
is  also  one  other  error  in  the  drawing  showing  the  saving  involved 
in  the  use  of  a  witness  groove.  There  is  a  small  lip  of  metal 
which  projects  beyond  the  line  shown  for  the  worn  flange.  This 
is  an  error.  . 

T  have  a  gage  of  this  type  here  if  anyone  is  interested  ni  seeing 
it  and  its  application. 

F.  M.  W.ARiNC  (Penn.  System)  :  We  have  had  no  experience 
in  buying  cast-iron  wheels  to  chemical  specification  and  therefore 
have  no  suggestion  to  offer  on  the  proposed  specifications.  There 
were  iust  a  few  points  to  which  I  would  like  to  call  the  attention 
of  the  committee  and  possibly  ask  for  a  little  further  explanation. 
On  the  table  showing  the  height  of  drop  for  tlie  different  weights 
of  wheels,  the  850-lb.  wheel  is  given  a  13-ft.  dron.  It  seemed  to 
us  that  might  possibly  be  IS  ft.,  in  order  to  be  in  line  with  the 
proportion  existing  in  the  drops  of  other  weights  of  wheels. 

Under  the  section  on  chemical  composition  we  have  been  f.fclting 
some  cast-iron  wheels  in  which  the  combined  carbon  would  run  as 
high  as  one  per  cent,  and  we  questioned  whether  those  wheels 
(apparently  good  in  every  other  respect,  sound,  good  chill,  met  all 
the  thermal  and  drop  tests  satisfactorily)   should  be  rejected  be- 


cause they  were  one  per  cent  instead  of  9/10  per  ceT.t  <:ombined 
carbon. 

Manganese  is  limited  to  .50  as  minimum,  but  we  somctim'JS  get 
wheels  which  run  .13  or  14  sulphur  with  .45  manganese,  and  it 
was  a  question  in  our  minds  whether  those  wheels  were  properly 
rejected  as  they  would  be  undi  r  a  strict  interpretation  cf  these 
specifications. 

Condemning  Limit  for  Steel  Wheels 

The  only  otlier  point  we  have  to  bring  up  is  in  connection  with 
the  rolled-steel  wheel  condemning  limit.  Your  committee  recom- 
mended that  the  condemning  limit  for  rolled-steel  wheels  in  freight 
car  service  be  reduced  '/i  iu.  and  the  limits  for  tender  and  box  car 
wheels  be  left  as  they  are  now  shown  in  the  standard  1  in.  We 
think  that  this  docs  not  fully  cover  the  present  conditions  where 
larger  axles,  such  as  the  I£  and  F  axle,  and  heavier  wheel  loads 
have  come  into  use  since  the  original  limits  were  prepared. 

We  would  be  glad  to  have  the  committee  give  consideration  to 
this  suggestion,  and  if  it  meets  with  their  approval,  perhaps  incor- 
liorate  it  with  their  report  today  or  make  such  modification  of  our 
suggestion  as  they  may  see  fit. 

We  would  suggest  that  the  recommendation  read  as  follows : 

"The  minimum  rim  thickness  for  condemning  limit  shall  be  J4  in- 
fer wheels  on  all  axles  in  freight  service  up  to  and  including  the 
£  axle,  6  in.  by  11  in.,  and  for  all  axles  in  pas.senger  service  up 
to  and  including  the  D  axles,  5^  in.  by  10  in.  The  minimum  I-in. 
thickness  of  rim  shall  be  maintained  for  wheels  on  the  F  axles, 
6y2  in.  by  12  in.,  in  freight  service,  and  for  the  E  and  F  axles  in 
passenger  service  and  for  all  tender  and  engine  truck  wheels. 

Mr.  Ripley :  As  regards  the  height  of  drop,  this  was  a  ques- 
tion given  considerable  discussion.  You  will  note  in  our  report  we 
did  not  recommend  that  the  8S0-lb.  wheel  be  advanced  to  standard. 
There  are  some  indications  that  our  design  in  that  weight  is  not 
what  it  should  be  as  yet. 

The  experiments  at  the  plants  with  the  drop  tests  which  have 
been  made  seem  to  indicate  that  in  this  design  13  ft.  is  a  proper 
height  for  the  test.  However,  that  particular  wheel  is  going  to  be 
studied  further  by  the  committee  in  the  coming  year,  possibly  rec- 
ommending changes  in  the  design  and  in  the  specification  for  the 
axle. 

I  wish  to  call  to  your  attention  that  under  that  table  there  is  a 
new  clause  which  makes  the  drop  test  mean  something;  that  is,  it 
says  that  if  a  wheel  cracks  at  the  third  blow,  or  if  it  is  rejected 
under  the  old  system,  we  had  to  keep  hammering  it  until  it  broke 
in  half;  in  other  words,  we  put  the  teeth  into  that  test,  as  well  as 
several' other  tests,  that  make  them  mean  something,  so  that  this 
specification  for  13  ft.  means  a  whole  lot  more  than  the  old  speci- 
fication for  15  ft. 

As  regards  the  carbon  allowance,  that  question  was  one  which 
involved" a  great  deal  of  argument.  In  the  majority  opinion  of 
the  comm.ittee,  0.90  per  cent  was  as  high  as  the  carbon  should  go, 
the  idea  being  that  this  carbon  indicates  the  ann&liiig.  ,  That  is 
the  real  story,  how  it  is  annealed  after  being  taken  out  of  the 
molds.  If  not  handled  properly,  the  combined  carbon  is  liable  to 
be  high  and  this  causes  wheels  to  snap  in  service,  breaking  at  the 

plate. 

As  regards  manganese,  sulphur  and  carbon  content,  the  manu- 
facturers in  their  meeting,  after  much  argument,  finally  accepted 
this  specification  as  one  which  they  could  meet  and  which  they  felt 
would  make  a  good  wheel.  I  believe  the  limits  which  we  have  set, 
while  not  as  close  and  as  fine  as  some  representatives  have  wanted 
are  fair  both  from  the  users'  and  manufacturers'  viewpoints  and 
should  result  in  a  high  quality  product.  .      ,      ,     ■, 

When  it  comes  to  the  condemning  limit  for  steel  wheels.  I  must 
say  that  the  committee  did  not  give  particular  consideration  to  this 
F  axle  Unfortunately  there  are  very  few  roads  using  this  ax  e 
and  there  is  a  limited  experience  from  which  we  could  judge.  We 
will  however,  be  very  glad  to  give  that  consideration  and  gather 
some  data  It  is  possible  that  the  limit  should  be  different  on  this 
verv  lave  axle  We  do  not,  however,  wish  to  go  along  with  the 
recommendation  that  the  passenger  car  wheels  have  their  condemn- 
ing limit  cut  down  at  the  present  time.  We  may  feel  that  it  is 
proper  practice,  but  inasmuch  as  we  can  get  the  service  life  out 
of  these  wheels  by  transferring  them  from  passenger  service  to 
freieht  service  after  they  have  reached  this  limit,  why  not  go  along 
at  fast  for  a  vear  or  two  in  that  way:'  Then,  if  the  practice  proves 
as  we  believe  it  will,  to  be  entirely  safe,  we  can  go  still  further  and 
make  the  limit  the  same  on  passenger  cars  and  freight  cars 

Mr.   Coddington    (N.  &  W.)    (written  discussion)  :     After   re- 
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viewing  this  excellent  and  thorough  report  the  Wheel  Committee 
.  has  prepared  on  this  subject,  it  was  with  some  hesitation  that  the 
writer  consented  to  prepare  a  discussion  upon  certain  features  of 
the  report. 

The  action  of  the  committee  in  recommending  a  reduction  of  % 
in.  in  the  rim  thickness  condemning  limit  for  wrought  steel  wheels 
in  freight  service  is  going  to  result  in  marked  economy  in  the  use 
of  steel  wheels  if  adopted  as  a  standard  practice,  since  it  increases 
the  available  service  metal  of  the  wheel  16  per  cent.  In  confirma- 
tion of  the  findings  of  the  committee  as  to  the  safety  of  such  wheels, 
it  may  be  of  interest  to  state  that  before  the  Federal  laws  fixed 
the  limits  of  wear  for  wrought  steel  wheels  in  tender  service,  it 
was  the  practice  on  the  road  with  which  the  writer  is  associated  to 
use'  under  locomotive  tenders  wheels  that  were  outlawed  by  the 
Interchange  Rules  for  rim  thickness,  and  no  wheel  failures  ever 
resulted  from  this  practice.  A  number  of  wrought  steel  wheels 
have  been  removed  from  freight  service  with  only  i/s  in.  rim  thick- 
ness. In  no  instance  has  a  wrought  steel  wheel  with  rim  thickness 
even  below  the  recommended  limits  failed  or  shown  any  indica- 
tion of  failure  in  service. 

Carbon  Content  and  Flange  Wear 

Under  the  caption  "Mating,"  it  is  specified  that  steel  wheels  be 
stamped  by  the  manufacturers  with  the  carbon  range.  There  has 
been  a  general  impression  that  the  carbon  content  was  a  very 
potent  factor  entering  into  the  rate  of  flange  wear.  The  opinion 
on  the  Norfolk  &  Western  was  that  the  carbon  content  was  an 
important  factor  in  flange  wear  until  the  conclusion  of  some  ex- 
tensive tests  indicated  that  unless  the  carbon  range  was  ten  or  more 
points,  the  influence  did  not  necessarily  affect  the  flange  wea' . 
This  conclusion  was  reached  after  the  following  information  was 
established : 

Average 
Difference  in  flange  wear  in  inciies 

carbon  between  No.  of  f ^ ^ 

wheels  of  each  pair  service  High  Low 

considered  (per  cent)  periods  carbon  carbcn 

.00    12  .12  .09 

.01    55  .11  .09 

.02    27  .13  .11 

.03    34  .11  .13 

.04    35  .11  .09 

.05     32  .11  .13 

.06    24  .08  .12 

.07    18  .14  .10 

.08    15  .09  .11 

.09    11  .14  .08 

.10    7  .10  .17 

.11    4  .09  .13 

.12    7  .09  .14 

.13    6  .03  .10 

.14      6  .05  .22 

.01    to    .09 263  .11  .11 

.10   to    .14 30  .08  .15 

.ni    to   .14 293  .11  .11 

The  first  column  in  the  table  refers  to  the  number  of  points  dif- 
ference in  carbon ;  the  second  column  shows  the  number  of  runs 
the  wheels  considered  have  made,  while  the  flange  wear  is  shown 
in  the  third  and  fourth  columns.  For  instance,  where  the  differ- 
ence in  carbon  is  one  point,  the  average  flange  wear  of  the  higher 
carbon  is  entered  under  "High  Carbon"  and  the  low  carbon  under 
"Low  Carbon."  It  will  be  noticed  that  the  maximum  flange  wear 
does  not  follow  the  condition  of  high  and  low  carbon  until  a  dif- 
ference of  ten  points  is  considered.  From  ten  points  up  to  fourteen 
points,  both  inclusive,  the  flange  wear  on  the  low  carbon  wheels  is 
greater. 

The  summary  under  this  table  puts  the  subject  in  a  more  con- 
densed form.  With  a  carbon  range  of  one  to  nine,  inclusive,  in 
which  263  service  periods  were  considered,  the  average  flange  wear 
for  the  high  carbon  wheels  and  the  low  carbon  wheels  was  iden- 
tical, viz.,  0.11.  From  ten  to  fourteen  points  difference,  inclusive, 
30  service  periods  considered,  the  average  flange  wear  was  .08  for 
the  high  carbon  and  .15  for  the  low  carbon  wheels. 

The  recognition  of  the  influence  of  the  carbon  content  with  ref- 
erence to  wearing  properties,  is  all  right,  but  it  is  believed  that  a 
difference  of  ten  points  would  be  a  more  practical  range  than  five 
points. 

Interior  Diameter  of  Rim 

Under  the  subject,  "Rim  Interior  Diameter,  Back  Face  of  Rim." 
the  minimum  rim  interior  diameter  for  the  33-in.  wheels  is  fixed  at 
27i/s  in.  Reference  is  made  particularly  to  the  33-in.  wheels,  as 
this  size  of  wheel  is  in  more  general  use.  In  fixing  this  dimension 
consideration  should  be  given  the  diameter  at  which  wheels  would 
be  scrapped  according  to  the  proposed  rules.  A  wheel  with  275^  in. 


inside  diameter  of  rim,  plus  1J4  in.  diametrical  rim  thickness, 
equals  29>^  in.  tread  diameter  at  the  scrapping  limit.  This  dimen- 
sion is  ^  in.  under  the  existing  scrapping  limit,  which  is  J4  in. 
above  the  limit  of  wear  groove  based  on  a  diameter  of  29i/^-in. 

Some  trouble  has  already  been  experienced  in  wearing  33-in.  di- 
ameter wheels  down  to  their  present  scrapping  limit  on  account  of 
the  shimming  required  to  maintain  coupler  height  and  truck  clear- 
ances, and  for  this  reason  the  scrapping  diameter  of  the  wheel 
measured  over  the  rim  should  be  lowered  as  little  as  possible  below 
the  existing  practice,  and  in  order  to  better  meet  this  condition, 
it  is  believed,  and  it  seems  consistent,  that  the  minimum  interior 
rim  diameter  should  be  27j^  in.  instead  of  27^  in.  This  change 
will  bring  the  diameter  at  the  scrapping  limit  more  nearly  to  what 
it  has  formerly  been  and  will  avoid  the  use  of  wheels  with  excess 
material  in  the  rim  that  cannot  be  utilized  in  service.  Since  the 
committee  recommends  that  the  minimum  tape  be  increased  five 
points,  it  does  not  appear  consistent  to  recommend  a  decrease  in 
the  rim  interior  diameter. 

While  reference  is  made  only  to  the  33-in.  diameter  wheels,  the 
same  deductions  might  apply  to  wheels  of  28,  30  and  36  in.  diameter. 

Reference  is  made  to  Interchange  Rule  No.  98,  which  fixes  the 
basis  for  accounting  for  the  value  of  wrought  steel  wheels,  but  it 
does  not  fix  a  maximum  limitation  for  this  charge.  The  existing 
rule  specifies  that  the  charge  for  wheels  shall  not  be  in  excess  of 
)  j4-in.  service  metal.  In  view  of  the  changes  made  to  provide  for 
utilizing  }4  in.  additional  tread  thickness,  it  is  believed  that  the 
present  1^-in.  limit  should  be  increased  to  l54-'n.  of  service  metal, 

The  purpose  for  recommending  such  a  limit  is  that  under  cer- 
tain conditions  a  road  applying  new  wheels  of  maximum  tape  di- 
mensions and  minimum  interior  rim  diameter  would  be  charging 
an  extortionate  price  for  the  materia!  furnished.  For  example,  and 
to  use  an  extreme  case,  should  a  wheel  with  275^-in.  minimum  rim 
diameter,  with  a  maximum  tape  of  171,  be  applied  on  a  foreign 
line,  according  to  the  proposed  ruling,  charge  could  be  made  against 
the  owning  road  for  2^-in.  service  metal,  which,  at  the  existing 
rate,  would  amount  to  $54.72  per  wheel. 

At  the  present  time,  wrought  steel  wheels  can  be  purchased  in 
quantities  at  between  $30  and  $35  each.  This  additional  charge  of 
approximately  $20  in  excess  of  the  cost  of  the  wheel  would  be  a 
hardship  upon  the  owning  road,  and  it  is  quite  probable  that  rail- 
roads applying  steel  wheels  to  foreign  cars  might  exploit  this  prac- 
tice as  a  matter  of  revenue. 

Steel  Wheel  Gage 

The  adoption  of  a  wheel  gage  as  recommended  marks  a  step  of 
progress  in  wheel  gage  design.  A  gage  of  this  design  is  not  new 
and  untried,  as  a  similar  one  has  been  employed  on  the  Norfolk  & 
Western  for  a  number  of  years.  Its  adaptability  for  the  service 
and  advantages  gained  by  its  use  have  been  thoroughly  established. 

One  point  of  particular  importance  is  that  with  this  system  of 
measuring,  the  rim  thickness  is  gaged  from  the  inside  edge  of  the 
rim,  from  which  point  the  critical  dimension  for  rim  thickness  is 
measured  and  no  provision  has  previously  been  made  for  determin- 
ing this  very  important  dimension. 

The  convenience  by  which  the  amount  of  service  metal  to  be 
removed  in  restoring  the  contour  of  a  worn  wheel  and  at  the  same 
time  determine  the  amount  of  available  service  metal  remaining, 
after  the  restoration  of  the  contour,  are  particularly  advantageous 
features  of  the  proposed  gage. 

It  is  also  observed  that  in  this  gage,  provision  has  been  made  for 
taking  care  of  all  wheel  tread  and  rim  dimensions,  tiius  making  it 
unnecessary  to  carry  additional  gages. 

Re-mating  Worn  Wheels 

The  committee  in  the  introduction  of  the  proposed  standard 
wheel  gage  has  referred  only  to  its  application  in  interchange  pro- 
ceedings. Since  the  same  gage  can  be  employed  in  the  conserva- 
tion of  service  metal  when  wheels  are  scheduled  for  turning,  brief 
mention  will  be  made  of  possible  economies  resulting  from  its  use 
in  this  connection.  By  using  this  gage  and  a  conveniently  ar- 
ranged table,  the  finished  tape  size  of  a  worn  wheel  can  be  readily 
determined  and  this  size  marked  on  the  plate  of  the  wheel.  It  has 
been  found  profitable,  as  well  as  practicable,  in  handling  steel 
wheels  scheduled  for  turning,  to  strip  and  re-mate  wheels  that  vary 
five  tape  points  in  finished  tape  size.  By  following  this  practice 
and  re-mating  wheels  marked  to  finish  at  like  tape  sizes,  the  turning 
operation  can  be  accomplished  with  a  minimum  loss  of  available 
wearing  material. 

.Anticipating    that    the    remounting    program    will    immediately 
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come  into  the  minds  of  many,  assurance  is  given  that  it  has  been 
found  by  careful  selection,  the  wheels  can  be  remounted  wi.hout 
having  to  refit  by  boring  the  wheels  or  turning  the  axles.  In  a 
shop  where  this  practice  has  been  standard  for  several  years,  it 
is  rarely  ever  necessary  to  refit  by  boring  or  turning. 

The  economies  resulting  from  this  practice  of  handling  wiieels 
are  of  such  proportions  as  to  appear  almost  spectacular.  Con- 
sidering a  group  of  SO  pairs  of  wheels  as  they  went  through  tlie 
shop  without  selection,  a  record  was  kept  of  the  available  wearing 
material  saved  on  these  50  pairs  or  100  wlieols  by  re-mating  and 
turning  according  to  the  dictation  of  the  wheel  gage.  It  was 
found  that  25  7/16  in.  of  service  metal  was  saved  in  this  one 
group  of  wheels  over  what  would  have  been  the  experience  had 
they  been  turned  as   pairs. 

The  value  of  this  service  metal  on  the  basis  of  the  .'\.  R.  A. 
allowance  for  1/16  in.  is  $390.64.  Allowing  $90  additional  cost 
for  stripping  and  re-mating,  which  is  a  liberal  allowance,  there 
is  still  a  net  saving  of  $300  or  an  average  of  $3  a  wheel. 

By  requiring  the  wheel  shop  to  make  a  report  of  all  wheels 
turned  according  to  a  standard  form,  it  is  possible  for  the  proper 
supervising  officer  to  determine  if  the  wheels  were  turned  with  the 
minimum  loss  of  service  metal.  The  form  referred  to  has  the 
following  headings : 

Report   cf  Wroiielit    Steel    W'lieels   Turned    for   Week   Ending 

Wheel    No Cage    Reading...    Tape    Before  Turning Tape 

After  Turning....    Turned  Acct.   of.... 

The  same  practice  of  conserving  service  metal  can  be  applied 
in  the  handling  of  locomotive  flanged  tires  as  well  as  the  handling 
of  car  wheels.  In  addition  to  the  use  and  the  conservation  of 
metal  in  the  handling  of  steel  wheels,  the  same  application'  of  the 
gage  will  apply  in  the  handling  of  steel  tires. 

H.  M.  North  (Pullman  Company)  :  Our  experience  supports 
the  conclusion  of  this  committee  as  shown  in  this  report  in  that 
feature  which  intimately  concerns  the  Pullman  Company — the 
conservation  of  metal  in  the  rolled  steel  passenger  wheels.  There 
has  been  under  way  at  the  Pullman  Car  Works  at  Pullman  and 
in  the  shops  of  the  Pullman  Company  about  the  United  States  for 
about  nine  months  past  a  faithful  effort  to  determine  if  we  were 
securing  the.  utmost  mileage  consistent  with  complete  safety  which 
the  wheel  we  purchase  can  render.  We  found  great  need  of 
some  such  mechanical  device  as  he  has  shown  for  determining 
what  amount  of  metal  should  be  turned  off  from  the  wheels  and 
how  it  should  be  done.  It  need  not  be  one  precise  type  of  gage 
or  gages,  but  the  result  should  be  that  which  the  committee  rec- 
ommends in  its  report. 

The  old  question  of  whether  a  witness  groove  is  safe  or  unsafe 
has  been  treated  thoroughly.  Speaking  for  the  Pullman  Company, 
I  wish  to  subscribe  to  the  depth  measuring  horizontally  into  the 
flange  which  the  committee  recommends :  that  is,  3/64  in.  In  many 
sections  which  were  laid  out  on  the  drafting  table  from  worn 
wheel  sections,  secured  by  plaster  of  Paris  casts,  in  no  case  did 
the  groove  of  that  depth  encroach  to  the  throat  of  the  wheel. 
In  no  case  was  there  evidence  that  it  might  engage  a  sharply 
worn  switch,  switch  point,  or  sharp  frog. 

The  results  of  the  Pullman  Company  study  and  effort  are  shown 
in  carefully  made-up  graphic  forms  which  are  at  the  disposition 
of  the  members   who  are  particularly  interested. 

H.  J.  Force  (D.  L.  &  W.)  :  I  want  to  refer  to  one  or  two 
points  brought  out  by  Mr.  Waring  with  reference  to  the  carbon 
and  sulphur  contents  of  cast  iron  wheels.  I  have  done  a  great 
deal  of  work  with  this  committee  in  connection  with  the  chemical 
and  physical  requirements  of  cast  iron  wheels  and  every  member 
of  that  committee  fully  realizes  the  responsibility  upon  his  shoul- 
ders for  a  new  specification  for  cast  iron  wheels. 

Tests  Determine  Cause  of  Wheel  Failures 

The  committee  in  going  into  this  work  has  tried  first  of  all 
to  find  out  why  it  was  that  some  of  these  cast  iron  wheels  have 
failed  in  service,  and  I  have  taken  a  large  number  of  wheels  which 
have  failed  and  which  have  caused  wrecks  and  derailments  and 
submitted  them  to  very  careful  chemical  analysis,  we  find  that  iri 
nearly  every  case  those  wheels  are  sometimes  as  high  as  1.25 
and  1.30  and  the  combined  carbon  in  many  of  them  is  around  .90 
and  .95.  Therefore  by  taking  into  account  these  various  elements 
we  can  arrive  at  a  conclusion  that  a  composition  of  that  kind  is 
more  or  less  dangerous  and  the  specification  therefore  has  been 
set  at  not  more  than  .90  carbon. 

On   the   other   hand,   higher    carbon   than    .90   will   increase   the 


shrinkage  in  the  cast  iron  wheel,  making  it  much  more  difficult 
to  anneal  and  relieve  shrinkage  strains.  Therefore,  with  a  carbon 
very  much  lower  than  .90  we  have  less  difficulty  in  making  the 
proper  annealment. 

Sulphur  Content  in  Cast  Iron  Wheels 

In  reference  to  the  sulphur  content,  that  is  probably  one  of  the 
most  sinister  elements  we  have  to  deal  with  in  cast  iron,  and 
as  you  gentlemen  all  know  in  no  other  specification  have  we  a 
sulphur  content  above  .12  and  with  the  cast  iron  wheels  we 
allow  it  to  go  up  as  high  at  the  present  time  as  .16  and  to  be 
gradually  reduced  down  to  .14  per  cent. 

In  order  to  test  out  these  theories  we  have  taken  a  number 
of  wheels  and  repeated  the  thermal  test.  The  new  thermal  test 
as  applied  in  this  specification  has  been  increased  from  I'/i  in.  to 
IJ^  in.  and  2  in.,  according  to  the  weight  of  the  wheel.  We 
have  also  said  in  the  specification  that  the  wheel  inust  stay  in  the 
thermal  test  two  minutes  and  not  crack,  while  in  the  old  require- 
ment the  wheel  may  crack  in  the  thermal  test  but  not  crack  through 
into  the  rim. 

I  have  taken  those  wheels  and  laid  them  in  the  sand,  put  on 
the  test  and  held  it  for  ten  minutes,  and  have  taken  the  wheel 
out  and  have  reapplied  that  ten  or  eleven  times  before  I  was  able 
to  break  that  wheel.  There  is  a  wonderful  improvement  over  the 
old  wheel  and  the  composition  on  those  wheels  is  very  close  to 
.70  combined  carbon,  proving  again  that  if  we  go  into  the  higher 
carbon  we  are  more  than  likely  to  have  failures. 

I  would  also  remind  you,  that  your  specification  for  sted  wheels 
is  not  more  than  .85  carbon.  ■  In  that  case  your  carbon  is  all 
combined.  Therefore  we  certainly  should  have  a  lower  com- 
bined carbon  in  the  cast  iron  for  the  reason  that  the  carbon  in 
cast  iron  and  in  steel  is  in  exactly  the  same  combination.  The 
higher  the  combined  caiibon  the  more  brittle  the  steel  or  the 
iron  will  become.  On  the  other  hand,  with  cast  iron  wheels  we 
have  high  sulphur  and  high  phosphorus.  Therefore  it  is  impor- 
tant that  these  elements  should  be  controlled  as  closely  as  possible. 
The  Association  of  Manufacturers  of  Chilled  Car  Wheels  has 
endorsed  these  specifications.  The  wheel  manufacturers  realize 
that  a  better  wheel  must  be  produced  and  the  only  way  it  can  be 
produced  is  by  closely  controlling  the  chemical  composition. 

When  wheels  are  placed  in  the  soaking  pit,  tliey  are  piled  14  nr 
15  high,  and  the  wheels  that  are  on  the  top  and  the  bottom  are 
going  to  be  the  weakest  wheels  for  the  reason  that  they  will  not 
be  as  thoroughly  annealed  as  the  wheels  in  the  middle.  There- 
fore, if  the  carbon  content  is  at  the  extreme  top  limit,  of  nearly 
one  per  cent,  it  is  very  evident  that  that  type  of  wheel  is  going 
to  fail  if  placed  in  service,  and  those  things  must  be  taken  into 
consideration. 

Being  closely  connected  with  a  foundry  for  the  past  14  yeafs.  1 
know  that  there  is  no  diflSculty  whatever  in  making  wheels  with 
combined  carbon,  well  below  .90.  It  is  the  pr^tice  of  many  car 
wheel  makers  when  they  are  melting  iron  to  use  a  mixture  where 
they  are  trying  to  melt  ten  pounds  of  iron  with  one  pound  of 
coal.  The  result  is  they  never  get  the  iron  hot  enough  to  albsorb 
the  carbon,  and  the  result  is  low  carbon,  high  shrinkage,  and  a  very 
defective,  inferior  and  dirty  wheel,  sometimes  witli  blow  holes 
in  it.  There  is  no  reason  whatever  why  the  quantity  of  iron 
cannot  be  reduced  in  proportion  to  the  coke  charged,  and  make  it 
a  formula  of  1  to  8.  In  each  case  if  the  process  is  properly  car- 
ried out  by  men  of  experience,  they  can  produce  and  have  pro- 
duced, on  these  tests,  over  45,000  cast  iron  wheels  which  we  closely 
followed  through,  and  which  do  meet  these  specifications. 

O.  C.  Cromwell  (B.  &  O.)  :  The  chemical  analysis  of  wheels 
is  a  matter  that  has  been  studied  for  a  number  of  years  and  has 
been  considered  by  the  wheel  committee,  necessarily  for  a  con- 
siderable period  of  time,  because  of  the  location  of  the  makers 
in  the  different  sections  of  the  country.  Conditions  vary  so  tha' 
it  is  necessary  to  take  time  and  considerable  data  before  coming 
to   a  conclusion. 

The  Baltimore  &  Ohio  has  been  studying  this  question  of 
chemistry  of  wheels  for  about  30  years.  I  think  some  other  rail- 
roads have  studied  it  nearly  as  long.  The  difficulty  of  the  wheel 
committee  was  to  arrive  at  proportions  that  would  not  bring  hard- 
ship on  anybody,  and  yet  produce  the  best  results. 

There  has  been  a  demand  for  improvement  in  the  specifications, 
and  that  is  one  of  the  clauses  that  is  introduced.  We  have  also 
increased  the  severity  of  the  tests.  Mr.  Waring  spoke  of  the 
decrease  in  the  number  of  blows  on  the  850-lb.  wheel  from  IS  to  13. 
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That    was    very   thoroughly   discussed,    and    that    wheel    is    under 
further  consideration. 

The  manufacturers  of  chilled  iron  wheels  have  been  in  very 
close  touch  with  the  committee  in  the  preparation  of  these  specif- 
ications and  action  has  not  been  taken  without  being  thoroughly 
in  conference  with  them. 

The  thermal  test  is  one  that  has  been  made  considerably  more 
stringent.  We  believe  that  that  more  nearly  approximates  service 
conditions  than  any  other  of  the  tests,  and  we  are  giving  it  very 
close  consideration. 

In  our  investigation  of  the  service  of  wheels  we  found  a  great 
many  rolled  steel  wheels  being  taken  out  of  service  because  of 
not  having  sufficient  metal  in  the  tread  to  get  the  third  turning, 
and  for  that  reason  we  have  increased  the  number  of  tape  sizes 
so  as  to  be  sure  in  all  cases  we  will  get  a  life  of  three  runs  out 
of  the  wheel.  The  use  of  the  rolled  steel  wheel  on  6-in.  by  11 -in. 
axles  in  freight  car  service  is  a  matter  that  the  committee  had 
not  very  much  data  upon  and  consequently  was  glad  to  have  the 
information  that  is  presented  to  them  today. 

Mr.  Knapp  (N.  Y.  C.)  :  I  would  like  to  say  in  behalf  of  the 
committee  that  in  writing  steel  wheel  specifications  we  attempted 
to  overcome  some  of  the  uncertain  features  that  were  present  in 
the  former  specifications  and  finally  concluded  that  each  member 
of  the  committee  should  become  as  thoroughly  familiar  with  mill 
practice  as  it  was  practicable  to  do  in  addition  to  his  knowledge 
of  railroad  practice  in  using  solid  steel  wheels. 

Each  member  of  the  committee  has  visited  for  some  length  of 
time,  at  least  one  wheel  plant;  some  of  us,  several  of  them.  The 
specifications  were  gone  over  with  the  manufacturers  paragraph 
by  paragraph  and  the  final  development  represents  our  best  thought 
in  promoting  the  interests  of  the  purchasers  of  wrought  steel 
wheels. 

In  connection  with  the  paragraph  relating  to  mating  by  carbon 
content,  the  New  York  Central  has  required  wheels  to  be  related 
in  carbon  content  for  ten  years  and  we  have  not  as  yet  developed 
any  reason  for  abandoning  that  practice.  The  specification  ranges 
of  five  points  as  mentioned  really  permit  a  range  of  six  points  in 
carbon  content.  This  only  applies  when  specified  by  the  purchaser. 
Each  railroad  may  follow  its  own  best  judgment  in  indicating  the 
carbon  ranges  for  its  wheels. 

The  principal  change  in  the  specification  is  in  reference  to  the 
rim.  Heretofore  the  specifications  touched  but  lightly  upon  rim 
dimensions,  although  the  rim  is  the  only  thing  that  we  get  out 
of  a  steel  wheel  for  the  money  we  pay  for  it.  The  rims  were 
permitted  to  vary  to  the  extent  of  3/16  in.  under  the  2^  in.  that 
we  bought  and  paid  for,  the  only  requirement  to  the  manufacturer 
touching  upon  average  rim  thickness.  It  was  perhaps  overlooked 
many  times  that  two  wheels  of  the  same  tape  size  might  have 
3/16  in.  under  in  one  rim  and  3/16  in.  over  the  standard  in  the 
other,  but  in  the  practice  of  nearly  all  railroads  the  wheels  would 
be  mated  to  the  tape  size  and  scrapped  together.  The  average 
rim  thickness  did  not  appear  to  the  committee  as  a  proper  method 
of  judging  wheels   in   accepting  them  at  the   steel   wheel   plants. 

Regarding  the  rim  interior  diameters  to  which  Mr.  Coddington 
referred,  I  would  like  to  call  the  attention  of  the  members  of  the 
association  to  the  fact  that  the  rim  interior  diameters  were  never 
mentioned  heretofore.  The  only  definite  control  of  the  wheel  rim 
was  by  tape  sizes,  five  tapes  under  and  nine  tapes  over.  There 
was  an  additional  feature,  the  limit  of  wear  groove.  We  have 
finally  drawn  the  specification  in  such  a  way  as  to  fix  the  interior 
diameter  of  the  rim  and  the  exterior  diameter  so  that  no  wheel 
purchased  will  have  less  than  a  2^-in.  rim  thickness.  If  there 
is  any  tolerance  or  variation  in  that  important  dimension  it  is 
required  to  be  over. 

As  to  the  275^-in.  particularly  referred  to  by  Mr.  Coddington 
for  the  33-in.  diameter  wheel,  we  considered  seriously  specifying 
a  fixed  diameter  for  the  interior  diameter  of  the  33-in.  and  all 
other  diameter  wheels.  We  soon  found  that  if  we  were  to  specify 
that  dimension  the  manufacturers  would  simply  machine  off  the 
metal  that  might  be  rolled  into  the  rim.  It  is  a  rolling  proposition 
and  we  would  pay  for  the  machining  and  we  would  lose  what- 
ever extra  metal  might  obtain  in  the  rim  under  28  in.  maximum 
diameter.  We  have  drawn  these  specifications  so  as  to  specify 
that  no  wheels  shall  be  less  than  33  in.  outside  diameter  and  if 
any  variation  in  the  interior  diameter  obtains  it  will  thicken  the 
rim  rather  than  make  it  less  in  thickness. 

The  other  feature  referred  to  by  Mr.  Coddington  is  in  con- 
nection with  interchange  charges.    The  rates  per  1/16  in.  of  metal. 


I  understand,  are  fixed  by  the  Arbitration  Committee.  We  feel 
that  we  have  drawn  the  specification  in  reference  to  sixteenths 
service  metal  in  such  a  way  as  to  insure  every  purchaser  the 
full  thickness  to  start  with. 

The  price  that  one  wheel  may  bring  in  interchange  is  so  far 
as  I  can  see  amply  protected  by  the  rules  governing  the  inter- 
change of  various  wheels.  The  elimination  of  the  limit  of  wear 
groove  and  the  measurement  of  the  wheels  on  the  back  insures 
that  no  wheel  may  be  placed  in  service  with  a  less  thickness  than 
is  considered  proper  through  the  critical  line  and  all  measure- 
ments for  interchanges  will  be  conducted  by  means  of  that  gage 
and  through  that  dimension. 

J.  H.  Gibboney  (N.  &  W.)  :  I  hesitate  to  make  any  further 
addition  to  this  discussion,  but  the  Norfolk  &  Western  wants  to 
go  on  record  in  favor  of  any  movement  toward  adopting  a 
chemical  limitation  for  cast  iron  wheels.  The  Norfolk  &  Western 
has  not  been  buying  wheels  in  any  great  quantities  in  the  past 
years,  but  it  has  been  manufacturing  wheels  in  large  quantities 
for  40  years,  and  the  question  of  chemical  limitations  to  control 
our  practice  has  been  closely  followed  for  at  least  30  years  to 
cover  such  features  as  the  proper  selection  of  materials,  scrap 
and  pig  irons,  and  measuring  of  those  materials  on  that  basis 
and   following  the  product  as  it  came  from  the  cupola. 

We  want  to  go  on  record  that  the  chemical  composition  of  cast 
iron  has  a  direct  bearing  on  safety  and  service.  That  is  estab- 
lished by  our  records.  The  limitations  that  have  been  advanced 
by  the  committee  are  liberal  and  really  workable.  I  believe  they 
would  defeat  the  entire  purpose  we  have  in  mind  by  making  those 
limitations  too  exact  or  too  liberal.  The  committee  has  struck  a 
happy  medium,  one  that  we  have  been  following  with  a  slight 
modification   with   reference  to  carbon    for   a   great   many  years. 

Ten  years  ago  or  more  our  railroad  commenced  to  agitate  the 
question  of  controlling  sulphur.  The  controlling  of  sulphur  in 
cast  iron  is  not  only  in  the  matter  of  cupola  operation  but  it  is 
a  matter  of  economics. 

We  have  thousands  and  thousands  of  cast  iron  wheels  in  this 
country  of  high  sulphur  content  and  those  wheels  must  be  re- 
melted  into  the  product  we  get  today  if  the  cast  iron  wheel  is  to 
be  economical.  Therefore,  it  is  up  to  us  to  determine  how  far 
we  can  gc.  On  the  Norfolk  &  Western  we  use  a  certain  propor- 
tion of  foreign  wheels  and  a  large  proportion  of  our  own  wheels. 
In  that  way  we  have  been  able  to  keep  our  sulphur  content  low. 
The  committee  in  dealing  with  the  matter  of  sulphur  has  adopted 
the  suggestion  of  a  sliding  scale  for  sulphur  content  which  will 
allow   the  use  of  a  great  number  of   wheels   for  remelting. 

H.  T.  Bentley  (C.  &  N.  W.)  ;  The  committee  should  be  com- 
mended for  an  important  step  in  advance  and  /  would  like  to 
suggest  a  rising  vote  of  thanks  to  the  committee. 

flVhereupon  the  convention  arose  en  masse.) 

Mr.  Ripley :  /  move  that  the  report  be  ad'Opted  and  the  recom- 
mendations contained  submitted  to  letter  ballot  for  adoption. 

(This  motion  zvas  seconded  and  carried.) 
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Report  of  the  Committee  on  Tank  Cars 

Investigation  of  Proposed  Designs  of  Bottom  Outlet  Valve 
— Other  Changes  in  Construction  Considered 


THIS  COMMITTEE  during  the  past  year  has  given  consideration 
to  various  detailed  devices  which  tend  toward  tlie  improve- 
ment of  tank  cars ;   a  number  of  such  devices  having  been 
submitted  to  the  committee  for  approval. 

Safety  Valve 

In  view  of  the  results  obtained  from  safety  valve  tests,  as 
covered  in  previous  reports  of  this  committee,  it  was  decided  to 
appoint  a  sub-committee  to  work  in  conjunction  with  a  similar 
committee  of  the  American   Petroleum  Institute. 

This  sub-committee  will  prepare  gages  for  existing  valves  with 
a  view  of  securing  greater  accuracy  in  the  construction  and  main- 
tenance of  these  valves  so  as  to  avoid  leakage  at  low  pressures. 
The  sub-committee  will  also  consider  safety  valves  of  new  design 
which  may  be  submitted  to  the  association,  and  will  give  special 
consideration  to  a  safety  valve  using  a  frangible  disc  in  order  to 
overcome  the  leakage  of  low  pressure. 

This  sub-committee  will  also  give  consideration  to  safety  valves 
for  Class  V  chlorine  tank  cars,  with  a  view  toward  standardization 
of  the  bolting  flange. 

Bottom  Outlet  Valve 

The  sub-committee  appointed  to  investigate  this  subject  has 
secured  valuable  data  in  connection  with  valves  of  various  de- 
signs submitted  to  them  for  trial  service.  The  report  of  the  sub- 
committee states,  in  part,  as  follows : 

"Up  to  March  1,  1923,  35  designs  were  considered  by  the  com- 
mittee, of  which  20  are  modifications  of  the  present  plunger  type, 
11  are  designs  of  the  plug  type,  two  are  the  rotary  disc  type,  one 
a  combination  of  valve  and  outlet  cap,  and  one  a  new  design  of 
bottom  outlet  chamber,  above  which  any  type  of  valve  may  be 
used. 

Of  the  36  ideas  considered  by  the  committee  27  have  been  ap- 
proved for  service  trial. 

Of  these  27  nine  have  been  abandoned  on  account  of  having 
proved  unsatisfactory  under  service  trials. 

Of  the  27  ideas  approved  for  trial  6  have  not  been  heard  from 
since  their  installation,  or  have  neglected  to  report  to  the  sub- 
committee. However,  general  claims  of  satisfactory  performance 
have  been  made  by  the  designers  of  several  of  these  valves. 

Of  the  27  ideas  approved  for  trial,  3  have  not  been  installed  on 
tank  cars  for  service  trials. 

Of  the  27  ideas  approved  for  trial  2,  one  for  outlet  valve 
chamber  and  one  for  outlet  cap  combined  w-ith  a  valve,  are  still 
undergoing  trial,  although  neither  of  them  ,is  intended  to  solve 
the  problem  of  a  tight  bottom  outlet  valve,  and  so  far  no  definite 
reports  of  performance  have  been  submitted  to  the  sub-committee. 
The  remaining  seven  valves  are  still  undergoing  trial  and  re- 
ports of  performance  are  being  submitted  regularly  on  the  sub- 
committee's standard  form  of  questionnaire.  Out  of  these  seven 
valves,  Nos.  2,  7,  17  and  22,  show  signs  of  being  equal,  if  not 
superior  to  the  ordinary  valve  now  in  use.  Valve  No.  8  has  given 
fairly  good  results,  but  is  quite  complicated.  Numbers  13  and 
18  have  not  made  a  satisfactory  showing,  although  still  under- 
going trial.  It  is  a  question  whether  further  trial  should  be 
allowed." 

The  sub-committee's  detailed  report  is  attached  as  an  appendix. 
In  order  to  make  an  intelligent  comparison  of  the  valves  under 
test  as  compared  with  the  existing  standard  outlet  valve,  the  sub- 
committee was  instructed  to  compare  the  performance  of  valves 
under  test  with  present  standard  valves  on  an  equal  number  of 
cars.  This  comparison  to  be  made  by  two  tank  car  companies, 
(Union  Tank  Car  Co.  and  Texas  Company)  each  company  to 
make  test  of  IS  valves. 

Dome  Closing  Arrangement 

Circular  No.  D.  V.-274  has  been  issued  on  account  of  a  mis- 
print in  the  first  paragraph  of  Section  7  (d)  of  the  Specifications 
for  Class  III  Tank  Cars,  as  revised  in  1922,  to  include  "New  cars." 

Several  designs  of  the  bolted  type  cover  have  been  submitted  to 


the  committee  by  various  tank  car  builders,  and  in  a  majority  of 
cases,  the  design  has  been  approved  after  certain  modifications 
were  made. 

It  appears  to  the  committee  that  certain  fundamentals  could  be 
established  by  them  in  connection  with  this  tyix;.  of  dome  cover 
and  it  has,  therefore,  been  arranged  for  the  sub-committee  on 
safety  valves  to  also  undertake  the  study  of  various  types  of  dome 
closing  arrangements  with  a  view  of  standardizing  certain  features. 
The  committee  appointed  by  the  American  Petroleum  Institute 
is  to  co-operate  in  this  matter. 

Failure  of  Heads  of  Tanks 

There  have  been  reported  a  number  of  cases  of  failures  of  heads 
on  tanks  originally  anchored  by  head  blocks  but  afterwards  trans- 
ferred to  steel  underframes  and  center  anchorage  applied,  those 
failures  being  traceable  to  damage  from  impact  on  the  head  blocks. 

This  matter  has  been  referred  to  the  Arbitration  Committee, 
which  recommends  that  a  circular  be  issued  by  the  Committee  on 
Tank  Cars,  calling  attention  to  the  importance  of  seeing  that  cars 
with  heads  damaged  by  impact  are  returned  to  the  owners  for 
application  of  reinforced  shoes  as  required  by  the  specifications. 
Circular  No.  299  has  been  issued  covering  this  matter. 

Tests  of  Tanks  of  Class  IV  Tank  Cars 

It  is  recommended  that  Paragraph  23,  Page  35,  covering  Speci- 
fications for  Tank  Cars  be  revised  to  the  extent  that  the  test 
period  for  Class  IV  tank  cars  should  be  made  the  same  as  for 
Class  III  tank  cars. 

Flashing  Openings  in  Dome 

Casing  Class  IV  Tank  Cars 

The  Bureau  of  E.xplosives  called  the  committee's  attention  to 
Section  7,  (a)  of  the  Tank  Car  Specifications  for  Class  IV  Tank 
Cars  which  provides  that — "Openings  through  the  lagging  shall 
be  flashed  around  projections  to  prevent  admission  of  water." 
This  does  not  specifically  state  that  the  tops  of  the  domes  must 
be  so  constructed  that  liquid  cannot  enter  between  the  dome  wall 
and  outer  shell.  On  account  of  numerous  accidents  due  to  the 
absorption  by  the  lagging  material  of  gasoline,  thus  giving  off  a 
dangerous  vapor,  the  committee  recommends  that  the  specifications 
be  changed  accordmgly. 

Special  Marking  on  Multiple  Unir  Tan^  Cars 

The  question  was  brought  up  by  a  shipper  of  multiple  unit  tank 
cars  making  regular  shipments  of  liquid  chlorine  in  drums,  whether 
or  not  these  cars  shall  bear  some  marks  of  identification  which 
will  indicate  that  the  design  of  the  car  has  been  approved  by  the 
Tank  Car  Committee. 

As  shipments  of  this  character  are  now  covered  by  Interstate 
Commerce  Commission  regulations,  the  transportation  of  this  ma- 
terial in  drums  is  under  the  jurisdiction  of  the  Bureau  of  Ex- 
plosives, which  passes  upon  certain  constructive  features  of  these 
cars.  The  Tank  Car  Committee  has  tabled  this  subject  until  some 
decision  is  made  by  the  Interstate  Commerce  Commission. 

Adjusting  Safety  Valves  on  Tank  Cars 

Specifications  for  tank  cars  standard,  revised  1920,  specify  that 
safety  valves  on  tank  cars  adjusted  to  25  lb.,  a  tolerance  of  3  lb. 
above  and  below  the  specified  pressure,  is  allowed.  This  means 
that  valves  opening  at  22  lb.  or  28  lb.  do  not  require  adjusting. 

Owners  of  tank  cars  are  not  receiving  any  benefit  from  this 
specified  tolerance,  because  billing  repair  cards  do  not  specify  at 
what  pressure  the  valves  opened,  nor  is  any  reason  given  why 
it  was  necessary  to  adjust  the  valves.  The  committee,  therefore, 
recommends  that  the  Arbitration  Committee  add  a  requirement 
to  Interchange  Rule  No.  9  to  show  the  pressure  at  which  the 
safety  valve  opens  to  justify  the  charge  for  adjusting. 

The  following  changes  are  recommended  in  the  Tank  Car 
Specifications : 
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Safety  Valve  Plug,  shown  in  Fig.  9-A.  should  indicate  a  groove 
at  the  end  of  the  thread  in  order  to  facilitate  the  threading.  The 
bottom  of  the  1  in.  cored  recess  should  be  provided  with  a  fillet  so 
as  not  to  weaken  the  plug  at  the  clearance  groove. 

Under  paragraph  2-B.  specifications  for  rivets  for  Class  III 
tank  cars,  should  be  revised  to  read  the  same  as  paragraph  2-B 
under  specifications  for  Gass  IV  tank  cars.  It  is  recommended 
that  the  drainage  hole  in  the  safety  valve  housing  be  raised  ji  in., 
making  the  dimension  from  the  top  of  the  housing  to  the  center 
line  of  the  drainage  hole  2-5/16  in.  instead  of  2-7/16  in.  in  order 
to  lessen  the  probability  of  drilling  the  drainage  hole  through 
and  into  the  housing  proper. 

Appendix  to  Report  of 

Committee   on   Tank   Cars 

Report  of  Sub-Committee  on 

Bottom  Discharge  Outlets 

(In  the  appendix  the  sub-committee  presented  a  list  of  all  the 
bottom  discharge  outlets  submitted  for  trial.  The  ones  shoiim 
below  are  those  which  the  sub-ccm:mittce  reports  are  equal  or 
superior  to  the  standard  design.  Of  the  others  referred  to  No.  8 
is  the  Carr  Valve,  No.  13  the  Dodge  Valve  and  No.  18  the  Garrett 
Valve.    Editor). 

No.  2.  Positive  Self-Locking  Valve,  designed  by  the  American 
Car  &  Foundry  Company.  165  Broadway,  New  York,  N.  Y., 
plunger  type,  employing  the  use  of  special  outlet  \alve  casting. 
The  valve  mechanism  is  all  in  the  bottom  of  the  tank,  which  is 
attached  to  the  bottom  discharge  casting  by  a  tapered  thread 
joint.  This  permits  removal  of  the  mechanism  for  replacement 
or  repairs  without  disturbing  the  outlet  casting.  This  valve  was 
installed  on  T.  C.  X.  177  about  March  2,  1922,  and,  together  with 
another  valve  of  the  same  type  recently  installed  on  T.  C.  X.  3026, 
has  made  a  total  of  21  trips  under  load,  reports  of  which  show 
only  two  cases  of  sticking  and  two  cases  of  leakage.  Leakage 
was  at  the  rate  of  but  SO  to  ISO  drops  per  minute.  The  last  re- 
port on  this  valve  was  dated  February  13,  1923.  No  objectionable 
features  have  been  reported,  and  the  general  opinion  is  that  the 
valve  is  easy  to  operate.  There  is  practically  no  difference  in 
time  required  for  unloading  through  this  valve  as  compared  with 
the  ordinary  plunger  type  in  general  use. 

No.  7.  Carll  Vahe,  designed  by  A.  B.  Carll,  assistant  engi- 
neer. Gulf  Refining  Company,  Pittsburgh,  Pa.,  double  seated 
plunger  type  with  seat  on  outlet  chamber  which  screws  into  outlet 
flange.     Installed   September   15,   1921,  on  two  cars,  G.  R.  C.  X. 


2864  and  G.  R.  C.  X.  286S,  which  are  used  for  transportation 
of  kerosene  and  gasoline.  Eleven  trips  under  load  have  been  re- 
ported, two  of  which  show  slight  leakage.  The  latest  report 
received  covering  the  performance  of  this  valve  is  dated  June  15, 
1922,  at  which  time  Mr.  Carll  advised  that  on  account  of  one  of 
these  cars  having  been  involved  in  a  wreck,  two  new  bottom  outlet 
flanges  were  being  made  of  cast  steel  and  will  be  used  to  replace 
the  two  cast  iron  flanges  with  which  these  cars  are  equipped.  The 
matter  of  further  reports  of  performance  of  these  valves  has  been 
taken  up  with  Mr.  Carll. 

Xo.  17.  Everlasting  Valve,  designed  by  the  Everlasting  Valve 
Company,  2  Rector  street.  New  York,  N.  Y.,  sliding  disc  type. 
Installed  on  T.  C.  X.  2906,  used  in  the  gasoline  service.  Reports 
of  27  trips  under  load  have  been  received,  six  of  which  show  slight 
leakage.  Trials  extend  over  a  period  of  about  three  years.  The 
valve  has  been  shopped  three  times  for  repairs.  Practically  all 
reports  comment  favorably  on  the  way  this  valve  functions.  One 
of  the  reported  leakages  was  supposed  to  have  been  caused  by 
corrosion,  but  as  the  valve  made  a  successful  trip  without  further 
attention  or  repairs  immediately  following  this  reported  leakage, 
corrosion  was  evidently  not  the  cause.  Two  of  the  leakages  were 
reported  by  the  inventor  of  another  valve,  which  is  also  under 
trial. 

No.  22.  Merco-Nordstrom  Valve,  designed  by  the  Merrill 
Company,  Chicago  and  San  Francisco,  plug  type.  Valve  self- 
lubricating.  Complete  unit  attached  to  outlet  flange.  This  valve 
has  been  installed  on  tank  cars  G.  A.  T.  X.  6198  and  6187,  used 
in  the  gasoline  service.  Fifteen  trips  under  load  have  been  re- 
ported, two  of  which  show  slight  leakage  of  from  IS  to  35  drops 
per  minute.  No  sticking  of  the  valve  reported,  but  in  two  cases 
the  valve  showed  stiffness.  One  of  the  leaks  reported  was  due 
to  the  vahe  not  being  entirely  closed.  Qosing  the  valve  stopped 
the  leak. 

The  report  is  signed  by  C.  E.  Chambers  (Chairman),  superin- 
tendent motive  power  and  equipment.  Central  Railroad  of  New 
Jersey ;  C.  T.  Ripley,  chief  mechanical  engineer,  Atchison,  Topeka 
and  Santa  Fe ;  Geo.  McCormick,  general  superintendent  motive 
power.  Southern  Pacific ;  W.  C.  Lindner,  chief  car  inspector, 
Pennsylvania  System;  Col.  B.  W.  Dunn,  chief  inspector.  Bureau 
of  Explosives ;  A.  E.  Smith,  vice-president.  Union  Tank  Car  Com- 
pany ;  Geo.  Hartley,  Hydro  Asphalt  Products  Company,  and 
C.  AX".  Owsley,  superintendent,  railway  traflSc  and  sales  depart- 
ment. The  Texas  Company. 

Discussion 

R.  L.  Kleine   (Penn.)  :     /  move  the  report  be  accepted  and  the 
recommendations  be  submitted  to  letter  ballot. 
(The  motion  tvas  seconded  and  carried.) 
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Report  on  Brakes  and  Brake  Equipment 

Brake  and  Signal  Equipment  Rules  Carefully  Reviewed — 
A  Number  of  Subjects  on  the  Docket  Continued 


THE    Mechanical    Division's    standard    rules    and    instructions 
governing  the  testing,  inspection,  maintenance  and  operation 
of  brakes  and  signal  equipment  have  been  carefully  reviewed 
and   the   following   rerommendations   arc   submitted   by   the  com- 
mittee : 

Maintenance  of  Brake  and  Train  Signal  Equipment 
Rules   and   regulations   for  testing,   inspection,  maintenance  and 
operation  of  power  brakes   (freight  and  passenger)  : 

(1)  Replacing  the  air  brake  and  train  air  signal  instructions, 
shown  on  pages  65  to  74  of  Section  "E,"  Manual  of  Standard 
and  Recommended  Practice,  with  a  suitable  code  of  rules  gov- 
erning the  operation  of  this  equipment. 

The  committee  has.  therefore,  prepared  a  proposed  set  of  rules 
governing  the  operation  of  brake  and  train  air  signal  equipment. 
These  rules  are  shown  in  Exhibit  1  of  the  appendix  of  this 
report  and  are   recommended   for  adoption  as   standard. 

(2)  A  set  of  proposed  rules  governing  the  maintenance  of 
brakes  and  air  signal  equipment  on  passenger  cars,  as  shown 
in  Exhibit  2  of  the  appendix  of  this  report,  similar  to  the  stand- 
ard rules  governing  the  maintenance  of  freight  brakes,  and  the 
same  is  recommended   for  adoption  as  standard. 

The  committee  has  carefully  reviewed  the  rules  and  instruc- 
tions in  the  Manual  of  Standard  and  Recommended  Practice  on 
the  maintenance  of  freight  brakes  and  while  it  does  not  find  that 
these  rules  and  instructions  are  subject  to  important  fundamental 
revision  there  are  a  number  of  cases  in  which  the  rules  can  be 
clarified. 

(3"!  It  is.  therefore,  recommended  that  they  be  revised  to  con- 
form to  Exhibit  3  in  the  appendix  of  this  report.  In  view  of 
there  being  no  important  changes  invoUed,  no  attempt  has  been 
made  to  enumerate  the  revision  in  detail. 

(4)  If  the  foregoing  recommendations  are  adopted,  the  in- 
structions for  operating  the  Standard  No.  1  and  No.  2  triple 
valve  test  racks  on  pages  41  to  54  of  the  Manual  should  be 
added  to  Exhibit  3  and  bound  with  Exhibits  1,  2  and  3  in  one 
pamphlet   for   distribution. 

The  general  arrangement  and  details  of  the  air  brake  parts, 
shown  on  pages  3  to  9  and  11  to  13,  and  the  details  for  high 
speed  foundation  brake  gear,  shown  on  pages  20  to  31  of  the 
Manual,  are  not  suitable  insofar  as  dimensions  are  concerned 
for  cars  of  present-day  construction.  In  fact,  owing  to  the  many 
different  types  of  cars  in  use  and  being  constructed  it  would 
be  difficult  to  prepare  complete  detail  drawings  for  the  various 
parts  of  the  brake  rigging  that  would  be  suitable  for  the  many 
types  of  cars  involved. 

(5)  It  is,  therefore,  recommended  that  the  details  shown  on 
pages  3  to  9.'  11  to  13.  20  to  31  and  the  six  paragraphs  appearing 
on  page  19  of  the  Manual  under  "Designation  of  Rods  and 
Levers"  be  stricken  out  of  the  list  of  standards  and  recommended 
practices  and  supplemented  by  specifications  covering  funda- 
mental requirements  for  foundation  brake  gear  and  application 
of  brake  equipment  to  the  car. 

If  this  recommendation  is  adopted  the  committee  will  prepare 
specifications  to  cover.  . 

We  understand  the  design  of  standard  freight  cars,  which  is 
in  the  hands  of  the  Car  Construction  committee,  will  include 
brake  rigging  for  such  cars.  .  s      .     t-    r    c 

The  report  is  signed  bv  G.  H.  Wood  (Chairman).  A.  1.6:  h. 
F  •  T.  L.  Burton.  N.  Y.  C. :  L.  P.  Streeler.  I.  C. ;  B.  P.  Flory, 
X.  Y..  O.  c^  \V.:  \Vm.  Clegg  C.  N.  R. :  W,  J.  Bohan.  K.  P.;  R- 
B.  Rasbridgc.  P.  &  R. ;  T.  M.  Henry.  Penn.  System. 

Exhibit  1 — Brake  and  Train  Air 

Signal  Equipment  Operating  Rules 

1.  Engine  house  foremen  must  have  engine  and  tender  air 
brake  and  air  signal  apparatus  inspected  and  required  repairs 
made  before   each   trip. 

2.  When    taking    charge    of    an    engine,    the    engmeman    must 


know  that  the  air  brake  and  tr;iin  air  signal  apparatus  on  the 
engine  and  tender  is  in  good  order,  and  at  the  end  of  the  run 
must  inspect  the  apparatus  and  report  any  defects. 

3.  Engincnicn  must  know  that  hose  on  engine  and  tender  are 
properly  hung  in  dummy  couplings. 

4.  Air  compressors  must  be  started  slowly  with  drain  cocks 
open.     Air  cylinders  must  be  oiled  only  through  the  oil  cup. 

Car  Inspectors 

8.  Foremen  of  inspectors  and  inspectors  are  jointly  responsi- 
ble for  the  condition  of  the  air  brake  and  train  air  signal  equip- 
ment of  cars  leaving  their  station. 

Standard   Air   Pressure   and   Piston  Travel 

10.  Air  pressure  regulating  devices  on  engines  and  cars  must 
be  adjusted  for  the  following  standard  pressures: 

Lb.  I'rfs.  in 

, ■' s 

Brake  Main 

Pipe  Reservoir 

ICiigines,    treight    service,    wilh   single   governor 70  to    90*  100  to  110 

Engines,    freight    service,    with    duplex    g' vernor,    ln«- 

pressvre 70  to    90*  100  to  110 

Engines,    freight    service,    with    duplex    governor,    high 

■pressure     "0  to    90*  110  to  140 

Engines,   passenger   service 90tollP  l!0tol40 

*For  heavy  grade  service. 

\.b.  Pres. 

Covernor  valve,   water   raising  system- 60 

Reducing  valve  for  independent  or  straight  air  brake 40  to  -W 

Reducing  valve  for  train   air  signal 40  to  50 

iveducing    valve    lor    water   raising    system 20 

Reducing   valve    for  high   speed   brake -^''c- 

Safetv    valve    for    straight    air    brake 45  to  .S.i 

Safetv  v.ilvc  for  LT  control   and   ET  distributing  valves 40  to  68 

Safety  valve  for  LN  and  UC  brakes 60 

11.   The  piston  travel  with  a  full  service  brake  application  must 

be  as  follows : 

Inches 

Engine    truck    brake.'; 5  to  6 

Engine    driver    br-ikes ^  to  6 

Engine  tender  brakes t  *^  q 

Passenger    equipment    cars ^  *^  o 

Freight   equipment    tars 6  to  S 

12.  Before  adjusting  piston  travel  or  working  on  brake 
rigging,  cut-cut  cock  must  be  closed,  and  reservoirs  bled  except 
where  cut-out  cock  is  in  cylinder  pipe. 

Dra-^r.irg  and  Blowing  Out  Equipment 

15.  Air  compressor  drain  cocks  must  be  open«i  and  left  open 
while  compressor  is  shut  off. 

16.  Before  engine  leaves  engine  house  the  main  reservoir  must 
be  drained  and  brake  pipe  and  signal  pipe  blown  out. 

17.  Air  hose  on  engine  must  be  blown  out  immediately  before 
being  coupled  to  train.  .Air  hose,  on  cars  must  be  shaken  (not 
blown  out)   to  remove  dirt  from  coupling. 

18.  Yard  lines  must  be  blown  out  at  intervals  and  immediate- 
ly before  being  coupled  to  cars  or  engines. 

Time  Allowed  for  Testing  Brakes 

20.  Ample  time  must  be  allowed  to  properly  inspect  and  test 
air  brakes  in  all  trains  and  place  them  in  proper  working  order 
before   leaving  terminal. 

Signals  for  Testing  Brakes 

22.  Signals  to  engineman  for  testing  brakes  must  be  given  by 
verbal  request  or  by  train  air  signal  from  forward  car  to  apply, 
and  by  air  signal  from  rear  car  to  release.  In  the  absence  of 
air  signal,  hand  or  lamp  signal  must  be  given.  Brakes  must  not 
be  applied  or  released  during  a  standing  test  until  proper  signal 
is  given. 

Brake  Pipe  Leakage 

24.  Freight  trains  must  not  leave  ori.ginating  points  nor  leave 
terminals  w^here  car  inspectors  are  located  and  engines  are 
changed  when  brake  pipe  leakage  exceeds  8  pounds  per  minute 
(preferably    it    should    not    exceed    5    lb.    per   min.)    following   a 
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15-Ib.   service   reduction   from  standard  brake  pipe  pressure   with 
brake  valve  in  lap  position. 

Train  Brake  Test 

26.  ^\'hen  brakes  are  to  be  tested  from  yard  plants,  after 
blowing  out  yard  line,  train  must  be  charged  to  the  required 
pressure. 

While  brake  system  is  being  charged,  a  \isual  inspection  of 
retaining  valves  and  retaining  valve  pipes  must  be  made,  and 
position  of  angle  cocks  and  hose  ascertained.  Qose  examination 
must  be  made  for  leaks  and  necessary  repairs  made  to  reduce 
leakage  to  a  minimum. 

When  brake  system  is  charged  to  standard  pressure,  a  IS-lb. 
service  reduction  must  be  made,  after  which  a  second  examina- 
tion of  the  train  must  be  made  to  determine: 

(a)  Brake  pipe  leakage. 

(b)  If  brakes  will  apply  in  service  application. 

(c)  Piston  travel. 

(d)  That  brake  rigging  does  not  bind  or  foul. 

Release  tests  must  be  then  made  to  determine  if  brakes  release 
properly. 

If,  during  these  tests,  the  brake  pipe  leakage  as  indicated  by 
the  brake  pipe  gage  exceeds  8  lb.  per  min.,  it  should  be  reduced 
to  8  lb.  (preferably  5  lb.)  and  if  piston  travel  is  less  than  6  in. 
or  more  than  8  in.,  it  should  be  adjusted  to  nominally  7  in. 

After  a  road  engine  is  coupled  to  a  train,  the  brakes  must  be 
tested  as  prescribed  in  Rule  31. 

27.  Before  a  train  leaves  an  originating  point,  where  brakes 
have  not  been  tested  from  yard  plant,  test  must  be  made  as 
follows : 

After  air  gage  on  engine  indicates  within  5  lb.  of  standard 
brake  pipe  pressure,  enginemen  must,  on  request  or  signal,  make 
a  service  brake  pipe  reduction  of  15  lb.,  and  determine  by  length 
and  force  of  brake  pipe  discharge  if  there  is  open  communication 
throughout  the  brake  pipe.  After  the  brake  pipe  discharge  ceases 
and  having  noted  brake  pipe  leakage,  he  must  increase  reduction 
to  a  total  of  25  lb.  Inspectors,  or  train  crew,  must  then  make 
certain  that  brakes  have  applied,  that  piston  travel  is  not  less 
than  6  nor  more  than  8  in.,  and  that  brake  rigging  does  not 
bind  or  foul;  inspectors  or  member  of  train  crew  must  then  give 
enginemen  proper  signal  for  releasing  brakes,  and  see  that  all 
release. 

28.  A  defect  discovered  during  a  standing  test  that  cannot  be 
repaired  promptly,  must  be  reported  by  inspector  or  trainman  to 
foreman  inspector  or  conductor  who  will  decide  action  to  be 
taken. 

When  the  test  is  completed  the  inspector  or  trainman  will  so 
inform  the  engineman  and  conductor,  and  advise  them  the  number 
of  cars  having  ineffective  brakes  in  the  train. 

29.  Before  a  train  is  started  from  a  terminal  the  inspectors,  or 
train  crews,  must  know  that  all  hand  brakes  are  released  and 
pressure  retaining  valves  and  angle  cock  handles  are  in  proper 
position. 

30.  When  cars  are  added  to  a  train,  the  brakes  on  such  cars 
must  be  tested  as  prescribed  in  Rule  27,  and  where  practicable 
they  should  be  charged  before  coupling  them  to  the  train. 

31.  When  engines  are  changed,  or  an  angle  cock  has  been 
closed,  except  for  cutting  off  car  or  cars  from  rear  of  train,  an 
application  and  release  test  must  be  made  from  the  engine.  In- 
spector or  trainmen  will  note  that  rear  brakes  of  train  apply 
and  then  signal  for  a  release,  noting  that  rear  brakes  release. 

32.  A  running  test  of  brakes  must  be  made  with  passenger 
trains  as  soon  as  speed  of  train  permits  after  engines  or  engine 
crews  have  been  changed,  after  angle  cocks  have  been  closed  and 
at  a  point  which  will  permit  train  to  be  stopped  by  hand  brakes, 
before  reaching  ends  of  double  track,  junctions,  railroad  crossings 
at  grade,  drawbridges,  meeting  and  passing  points  and  before 
going  down  heavy  grades,  and  in  case  the  brakes  do  not  hold, 
at  once  signal  for  brakes.  Such  test  should  be  made  by  apply- 
ing the  brakes  with  sufficient  force  to  ascertain  whether  they 
are  in  working  order.  Steam  or  power  should  not  be  shut  off 
when  making  the  test  unless  conditions  require  it. 

Movement  of  Cars  with  Brake  Inoperative 

35.  Freight  trains  leaving  an  originating  point  must  have  all 
brakes  in  operation  unless  otherwise  authorized.  Car  next  to 
engine  must  have  brakes  operative.  Three  or  more  cars  with 
brakes  inoperative  must  not  be  placed  together. 


36.  The  movement  of  a  car  with  brakes  inoperative  in  pas- 
senger, mail,  express  or  milk  trains  is  restricted  as  follows : 

From  leaving  originating  point  of  train. 

From  being  placed  in  train  at  intermediate  terminals. 

From  being  handled  next  to  engine  or  at  rear  of  train. 

37.  When  brake  pipe  becomes  defective  on  passenger,  mail, 
express  or  milk  cars  enroute,  signal  pipe  may  be  substituted  for 
it  by  coupling  signal  hose  at  each  end  of  car  to  brake  pipe  hose. 
Engineman  must  then  be  notified  that  one  brake  has  been  cut  out. 

Train  Handling 

39.  Where  engines  are  to  be  changed  on  passenger,  mail, 
express  or  milk  trains,  the  incoming  engineman  must  leave  train 
brakes  applied. 

40.  When  making  service  stops  with  passenger  trains,  not 
less  than  two  applications  should  be  made,  except  when  graduated 
release  is  being  used.  The  initial  brake  pipe  reduction  of  either 
application  should  be  not  less  than  8  nor  more  than  12  lb. 

41.  When  making  service  stops  with  passenger  trains  of  7 
or  more  cars,  at  low  speed,  brakes  must  not  be  released  after 
final  application  until  train  has  stopped,  except  when  graduated 
release  is  used. 

42.  To  stop  a  freight  train  but  one  application  must  be  made, 
and  initial  brake  pipe  reduction  should  be  from  5  to  7  lb.  If 
steam  or  power  is  being  used  it  should  not  be  shut  off,  and,  when 
conditions  permit,  engine  brake  not  allowed  to  apply  until  stop 
is  completed.  After  stop  has  been  made,  and  before  attempting 
to  release  brakes,  total  brake  pipe  reduction  should  be  20  lb. 

43.  A  release  must  not  be  attempted,  during  brake  application, 
until  brake  pipe  discharge  ceases. 

44.  When  backing  freight  trains  and  it  is  desired  to  make 
service  stop,  initial  brake  pipe  reduction  should  be  5  to  7  lb.  and, 
when  conditions  permit,  driver  brake  should  be  kept  from  apply- 
ing and  steam  or  power  used  lightly  until  train  has  stopped. 

45.  To  release  brakes  on  a  freight  train,  brake  valve  handle 
must  not  be  left  in  full  release  position  longer  than  IS  seconds 
at  any  one  time,  except  in  heavy  grade  work. 

46.  Brakes  must  not  be  released  on  trains  of  60  or  more  cars 
when  moving  at  a  speed  of  IS  or  less  miles  per  hour,  except  in 
grade  work,  when  retaining  valves  are  used.  When  releasing 
brakes  on  freight  trains  at  higher  speed  or  with  shorter  trains, 
the  independent  or  straight  air  brake  must  be  applied  to  prevent 
slack  running  out. 

47.  Conductor  must  notify  engineman  when  braking  of  trains 
is  not  satisfactory. 

48.  When  stopping  freight  trains  of  25  or  more  cars  for  water 
or  coal,  air  brakes  must  be  applied  by  engineman  and  engine 
detached.  If  on  a  grade,  hand  brakes  must  be  applied  to  hold 
train.  While  taking  coal  or  water,  engine  brake  must  be  held 
applied. 

49.  When  using  sand  in  making  stops,  its  use  should  com- 
mence before  brakes  are  applied- and  continued  to  the  stop. 

50.  Should  a  train  part,  engineman  must  shut  oflf  steam  or 
power  and  place  brake  valve  handle  in  emergency  position. 

51.  When  engines  are  double  headed,  brakes  must  be  operated 
from  leading  engine.  Automatic  brake  valve  on  all  but  leading 
engine  must  be  cut  out,  handles  of  brake  valves  must  be  in 
running  position,  and  air  compressors  kept  running. 

52.  The  automatic  and  independent  or  straight  air  brakes  on 
engines  must  be  cut  in.  Independent  or  straight  air  brake  alone 
should  not  be  used  for  making  stops  with  a  train. 

53.  Engines  or  motors  should  not  be  reversed  while  brakes 
are  applied. 

Train  Handling  on  Grades 

58.  In  the  absence  of  instructions,  an  understanding  must  be 
had  between  engineman  and  trainmen  as  to  the  number  of  re- 
taining valves  to  be  turned  up  before  descending  a  grade.  Re- 
taining valves  must  be  turned  up  from  front  to  rear  and  turned 
down  from  rear  to  front  of  train. 

59.  Brake  pipe  pressure  must  not  be  permitted  to  fall  below 
55  pounds  without  being  in  position  to  .safely  release  brakes  and 
recharge  auxiliary  reservoirs.  Before  releasing  brakes,  speed  of 
train  must  be  reduced  to  give  ample  time  to  recharge  auxiliary 
reservoirs  to  the  maximum  pressure. 

60.  Trainmen  should  watch  carefully  for  hot  wheels  on 
descending  grades,  and  if  excessive  heating  is  observed,  turn 
down  retaining  valve.  H  this  does  not  give  desired  results,  stop 
the  train,  determine  and  remove  cause  or  cut  out  the  brake. 
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Emergency  Application 

62.  When  necessary  to  make  an  (.niergcncy  application  from 
the  engine  it  must  be  done  by  quickly  moving  brake  valve  handle 
to  emergency  position  and  leaving  it  there  until  train  stops.  No 
attempt  must  be  made  to  start  train  until  brakes  are  released. 

63.  Conductors'  valves  must  not  be  used  except  in  case  of 
emergency  or  as  prescribed  in  Rules  64  and  67.  When  necessary 
to  make  an  emergency  application  fnmi  train,  conductor's  valve 
must  be   opened   quickly   and   kept   open   until   train   has   stopped. 

64.  When  whistle  signal  to  apply  brakes  is  given,  train  crew 
must  quickly  open  conductor's  valve  and  apply  hand  brakes. 
Conductor's  valve  must  be  kept  open  until  train  has  stopped. 

Conductor's  Valve  and  Back-up  Hose 

67.  If  necessary  to  use  conductor's  \alve  for  other  than  emer- 
gency application,  it  must  be  opened  gradually  and  kept  open 
until  train  has  stopped.  Engineman  must  lap  brake  valve  and 
shut  off  steam  or  power.  No  attempt  to  release  brakes  must  be 
made  until  train  has  stopped. 

68.  When  back  up  hose  is  used,  brake  pipe  must  be  fully 
charged  and  brake  valve  carried  in  running  position.  A  brake 
test  must  be  made  through  back  up  hose  before  train  is  moved. 
When  engineman  observes  application  has  been  made,  he  must 
give  train  crew  hand  signal,  using  white  light  by  night. 

Air  Brake  Hose 

71.  After  a  train  is  stopped  by  a  burst  hose,  brake  valve 
handle  must  be  placed  in  running  position  so  defective  hose  may 
be  located. 

72.  Hose  must  be  uncoupled  by  hand. 

Train  Signal  Equipment 

75.  If  a  car  discharge  valve  becomes  defective  in  service,  it 
must  be  cut  out  and  conductor  notified. 

76.  If  necessary  for  a  train  to  proceed  with  train  air  signal 
inoperative,  train  and  engine  crews  must  be  notified. 

Hand  Brakes 

80.  In  hump  yard  service,  hand  brakes  must  be  known  to  be 
operative  before  cars  are  dropped  over  hump, 

8L  Hand  brakes  must  be  applied  on  cars  left  on  side  tracks 
and,   when  necessary,  the  wheels  blocked. 

Movement  of  Dead  Engines  in  Trains 

85.  All  engines  equipped  with  side  rods  must  have  them 
applied,  when  handled  dead  in  trains,  suitable  washers,  or 
wooden  blocks  clamped  together  with  bolts  being  used  where 
necessary  on  main   rod  bearings   to  keep  the  side   rods  in  place. 

86.  Engines  and  tenders  must  have  air  brakes  cut  in  and 
operative  on  drivers,  trailer,  engine  and  tender  trucks. 

87.  Engines  and  tenders  equipped  with  ET  or  LT  brake  must 
have  safety  valve  on  distributing  valve  or  control  valve,  adjusted 
to  not  less  than  25  or  more  than  30  lb. 

88.  Engines  and  tenders  equipped  with  automatic  and  straight 
air  combined  must  have  the  safety  valve  in  brake  cylinder  pipe 
adjusted  to  not  less  than  25  or  more  than  30  lb. 

89.  Engines  equipped  with  ET  or  LT  brake  must  have  posi- 
tive stops  applied  to  handles  of  automatic  and  independent  valves 
to  secure  these  handles  in  running  position. 

90.  Engines  and  tenders  equipped  with  high  speed  brakes  with- 
out the  straight  air  must  have  high  speed  reducing  valves  set  to 
reduce  the  brake  cylinder  pressure  to  not  less  than  25  or  more 
than  30  lb.,  or  must  have  a  safety  valve  applied  to  brake  cylinders 
or  brake  cylinder  pipe  set  to  not  less  than  25  or  more  than  30  lb. 

9L  Engines  fitted  with  power  brakes  ether  than  air  must  be 
equipped  with  an  air  train  line  and  connections. 

92.  Engines  equipped  with  ET  or  LT  brake  must  have  the 
cut-out  cock  of  dead  engine  fixture  open. 

93.  The  cut-out  cock  in  brake  pipe  under  the  automatic  brake 
valve  must  be  closed. 

94.  Air  operated  devices,  with  the  exception  of  distributing 
or  control  valves,  taking  air  from  main  reservoir  must  have  the 
operating  valve  securely  closed. 

95.  Not  more  than  four  dead  engines  may  be  handled  in  one 
train.  There  shall  be  not  less  than  five  cars  between  the  engine 
hauling  train  and  the  first  dead  engine  and  between  any  two 
of  the  dead  engines. 


96.  Delivering  line  will  be  held  responsible  for  flat  spots  on 
driving  tires,  trailer  tires  and  tender  truck  wheels. 

97.  Owners  will  be  responsible  for  any  special  application  of 
safety  valves  as  required  in  Rules  87.  88  and  90,  inclusive. 

Reports 

100.  Defects  in  air  brake  or  train  signal  equipment  must  be 
promptly   reported  on  prescribed   forms. 

101.  If  defects  develop  or  brakes  are  cut  out  on  freight  cars 
enroute,  trainmen  must  apply  defective  air  brake  cards  indicating 
defects  on  backs  of  cards. 

Exhibit  2 — Maintenance  of  Brakes  and 
Signal  Equipment  on  Passenger  Cars 

150.  Brake  cylinders,  slack  adjuster  cylinders  and  high  speed 
reducing  valves  shall  be  cleaned,  lubricated  and  tested  at  least 
once  in  twelve  months. 

151.  Triple  valves,  safety  valves,  and  all  portions  of  control 
valves,  shall  be  removed  from  car  for  cleaning,  lubricating  and 
testing  on  a  standard  authorized  test  rack  at  least  once  in  twelve 
months. 

151.  Centrifugal  dirt  collectors  and  strainers  must  be  cleaned 
when  the  triple  valve  or  control  valve  is  cleaned. 

Slack  Adjuster,  Adjustment 

153.  The  automatic  slack  adjuster  crosshead  should  be  placed 
in  extreme  release  position  when  all  brake  shoes  are  of  maxi- 
mum thickness.  If  the  piston  travel  under  this  condition  is  less 
than  6  in.  or  more  than  8  in.  the  travel  should  be  adjusted  to 
nominally  7  in.  from  a  full  service  brake  application  by  means 
of  the  brake  rods  and  levers. 

Shop  Inspection  and  Repairs 

156.  When  passenger  cars  are  in  shops  for  general  repairs  the 
entire  brake  equipment,  including  the  hand  brake,  must  be 
thoroughly  overhauled,  renewing  or  repairing,  when  necessary, 
missing  or  worn  brake  rods,  levers,  pins,  hangers,  supports  and 
brake  shoes. 

157.  The  brake  pipe  and  signal  pipe  should  be  thoroughly  in- 
spected and  haiTuner  tested,  particularly  at  such  places  on  the 
car  as  are  not  readily  accessible  to  inspection  and  repairs  when 
cars  are  in  service,  renewing,  in  each  case,  pipe  that  is  found 
to  be  badly  rusted  or  shows  signs  of  weakness  during  the  hammer 
test.  The  brake  pipe  and  signal  pipe  shall  be  thoroughly  blown 
out  with  air  pressure  after  the  hammer  test  is  made  and  the  dirt 
collector  thoroughly  cleaned.  Pipe  clamps  and  supports  must 
be  replaced   where  missing,  atxl  tightened  where  loose.      , 

158.  The  brake  cylinder  shall  be  cleaned  as  prescribed  in  Rules 
217  and   227   for  freight  cars. 

159.  The  brake  cylinder  shall  be  tested  for  fcakage  after 
cleaning,  with  an  air  gage  attached  to  the  triple  valve  or  control 
valve  exhaust,  or  to  the  vent  port  in  the  brake  cylinder  cut-out 
cock.  The  leakage  should  not  exceed  5  lb.  per  minute,  from  an 
initial  pressure  of  SO  lb.  and  piston  travel  adjusted  to  nominally 
7  in. 

160.  The  retaining  valve  shall  be  cleaned  and  tested.  If 
accessible  it  may  be  cleaned  without  reinoval  from  the  car. 

161.  Triple  valves,  high  speed  reducing  valves  and  compensat- 
ing valves  should  be  cleaned  and  lubricated  as  prescribed  in 
Rules  No.  240  to  257  for  freight  cars.  High  speed  reducing 
valves  and  compensating  valves  should  be  adjusted  to  close  at 
60  lb.  cylinder  pressure. 

162.  In  cleaning  the  control  valve  of  the  imiversal  type,  clean 
all  internal  parts  with  gasoline,  or  a  suitable  oil,  except  rubber 
seats  and  gaskets.  After  cleaning,  all  parts  must  be  blown  ofT 
thoroughly  with  air  pressure  and  wiped  dry  with  a  cloth,  after 
which,  seats,  faces  of  all  slide  valves,  slide  valve  graduating 
valves  and  upper  portions  of  bushings  where  the  slide  valve 
spring  bears,  must  be  lubricated  with  dry  graphite  in  the  same 
manner  as  outlined   for  triple  valves, 

163.  The  equalizing  piston  and  its  cylinders,  both  ends  of  the 
release  piston  and  the  emergency  piston  and  its  cylinder,  slide 
and  graduating  valve  and  bushings  should  be  lubricated  the  same 
as  the  triple  valve  piston,  cylinder,  slide  and  graduating  valve 
and  bushings. 
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164.  Before  replacing  the  charging  valve  and  graduated  re- 
lease piston  in  their  bushings,  apply  one  drop  of  anti-friction 
oil  to  each  of  the  bushings,  distributing  tlie  oil  over  the  surface 
witii  the  finger,  making  sure  that  the  valve  and  piston  move 
freely  in  tlieir  bushings. 

165.  Check  valves  in  the  equalising  or  emergency  portions 
should  not  be  lubricated,  but  wiped  clean.  Before  replacing  the 
intercepting  valve,  protection  \alve,  liigh  pressure  and  cut  off 
valve,  apply  one  drop  of  anti-friction  oil  to  each  of  their  bushings, 
distributing  the  oil  with  the  finger, 

166.  The  intercepting  valve  bushing  is  a  slip  bushing.  The 
outer  surface  and  the  bore  ii:  the  valve  body  sliould  be  wiped 
clean  and  a  light  coatin.g  of  dry  graphite  applied. 

167.  The  quick  action  piston  does  not  require  lubrication; 
but  the  piston  and   Inisliini;  -.hnulil  be   u  iped  clean  and  <lry. 

168.  The  safety  and  cut  off  valves  should  be  thorouglily 
cleaned  and  the  seat  of  tlic  latter  examined,  and  renewed  if  found 
defective.  Adjust  the  safety  valve  to  open  and  clo^e  between  58 
and  62  lb.  brake  cylinder  pressure, 

169.  No  liard  metals  shotdd  be  used  to  remove  gum  or  dirt 
or  to  loosen  the  piston  p.icking  rings  in  their  grooves.  Unless 
necessary  to  apply  new  packing  rings  they  must  not  be  removed 
from  groove  or  distorted  in  any  manner.  This  applies  to  all 
packing  rings  in  triple  valves  and  control   valves. 

I7IK  .'MI  pipe  jnints.  including  tliose  in  the  signal  system,  hose, 
release  valve,  angle  and  rut-nut  cocks  should  be  tested  under  a 
pressure  of  not  less  than  90  III..  using  soapsuds  for  tliis  test  when 
weather   conditions   permit,    reducing   all    Ieaka,ge   to   a   minimum, 

171.  With  the  brake  system  charged  to  standard  pressure, 
make  a  20  lb,  service  reduction,  after  which  make  an  examina- 
tion   of   the  lirake   to   determine: 

la)    Brake   pipe   leakage. 

(hi   If    brakes    will    apply    in    service   application. 

(c)  Piston    travel. 

(d)  Brake   cylinder   leakage. 

(e)  That  brake  rigging  does  not  bind  or  foul. 

Release  test  must  then  be  ni.ade  to  determine  if  brakes  release 
properly. 

172.  If  during  this  test,  the  brake  pipe  leakage  as  indicated 
by  the  brake  pipe  gage,  exceeds  5  lb.  per  minute,  it  tnust  be  re- 
duced to  5  lb.  and  if  piston  travel  is  less  than  6  in.  or  more 
than  8  in.,  it  must  be  ad.iusted  to  nominally  7  in. 

173.  The  retaining  valve  and  its  pipe  must  be  tested  and  made 
to  hold  the  brake  applied  at  least  3  minutes  following  a  release 
from  a   full  service  application. 

174.  Conductor's  valve,  car  discharge  valve,  platform,  or  "hack 
up  valves"  and  whistles  shouUl  be  tested  under  pressure  and 
known  to  be   in   proper   working  onler. 


175.  All  defects  found  must  be  repaired  and  all  stencil  marks 
scraped  off  and  painted  over,  and  the  brake  restenciled  in  ac- 
cordance with  the  railroad  company's  drawing  or  instructions. 

Terminal  Yard  Inspection  and  Repairs 

179.  Passenger  cars  in  terminal  yards  should  have  the  air 
brake  and  train  air  signal  equipment  tested  as  follows,  at  periods 
to    be    specified    by    road    involved ; 

180.  Where  facilities  are  provided,  charge  the  cars  from  a  yard 
air  plant,  to  not  less  than  90  lb.  for  the  brake  system  and  not 
le'-s  than  40  lb.   for  the  signal   system. 

181.  While  the  train  is  being  charged,  make  an  examination 
for  leaks  from  the  brake  and  signal  system  and  reduce  the  leak- 
age to  a  minimum.  Make  a  visual  inspection  of  stencil  date,  brake 
rigging,  hose,  position  of  angle  and  stop  cocks,  retaining  valves, 
retaining  valve  piping,  hand  brakes,  attachment  of  reservoirs  and 
cylinders  to  their  supports  and  the  supports  to  the  car.  Any  hose 
leaking  around  fitting  or  otherwise  defective,  and  cocks  found 
leaking  at  top  of  key  should  be  replaced.  Brake  shoes  should  be 
renewed  when  necessaiT. 

182.  \VIien  the  brake  system  is  charged  to  standard  pressure, 
make  a  20  II).  service  reduction,  after  which  make  a  second 
examination  of  train  to  determine  the  five  conditions  from  (a)  to 
(c)   listed  in  Rule  171. 

Release  test  must  tlien  be  made  to  determine  if  brakes  release 
properly. 

183.  If.  during  this  test,  the  brake  pipe  leakage  as  indicated 
by  the  brake  pipe  gage  exceeds  5  lb.  per  minute,  it  should  be  re- 
duced to  5  lb.  or  less.  If  piston  travel  is  less  than  6  in.,  or  more 
than  8  in.,  it  should  be  adjusted  to  nominally  7  in.,  with  slack 
adjuster  cross  heads  in  proper  position.  The  air  signal  must 
operate  properly  from  front  and  rear  cars.  All  defects  found 
sliall  be  repaired. 

Exhibit  3 — Maintenance  of  Freight 

Brakes,   Rules   and   Instructions 

[In  general,  these  rules  have  been  clarified  but  without  important 
changes  and  witli  few  additions.  In  the  table  showing  the  types 
of  retaining  valves  a  10-  to  20-lb.  double  pressure  spring  type 
valve  has  been  added. — Editor.] 


Discussion 


There  was  no  discussion  of  this  report. 
(A   7iiotion   to   accept  the  report   and  submit  it 
>'(7.t  >iuitie.  seconded  and  carried.) 
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Report  on  Locomotive  and  Car  Lighting 

Trial  of  New  Cab  Lamps  Suggested — Bushings  of  Two 
Inside  Diameters  Proposed  for  Axle  Pulleys 


THE  FOLLovviNX  subjccts  have  been  considered  by  the  committee 
during  tlie  year :     Locomotive  headlight  lamps,   locomotive 
cab  lamps,  axle  generator  pulley   bushings,   axle  generator 
belt  drive,  and  car  lamps. 

Locomotive  Headlight  Lamps 

The  committee  has  kept  in  touch  with  lamp  improvements  that 
have  been  developed  during  the  year.  The  suggestion  has  been 
made  to  the  lamp  manufacturers  that  it  would  be  very  desirable 
to  obtain  a  definite  mechanical  difference  in  the  headlight  lamps 
for  the  primary  purpose  of  identification.  A  possible  change  from 
the  present  G  type  of  bulb  to  the  PS  type  of  bulb  is  reported. 
This  will  very  likely  permit  maintaining  a  separate  sized  bulb  for 
each  size  of  lamp  required  and  will  also  permit  of  improved  focus- 
ing of  the  light. 

Locomotive  Cab  Lamps 

The  15-watt,  33-volt  S-17  lamp  now  in  general  use  for  locomo- 
tive cab  lighting  in  gage  lamps,  etc.,  has  been  reported  by  some 
member  lines  as  unnecessarily  large  and  a  smaller  lamp  has  been 
called  for.  A  IS-watt,  33-volt  S-14  lamp  is  available  and  the  com- 
mittee requests  that  member  lines  try  out  the  new  lamp  during  the 
coming  year  and  give  the  committee  a  record  of  the  service  ob- 
tained. 

Axle   Generator   Pulley   Bushings 

The  association  has  a  standard  practice  that  leaves  to  the  user 
the  determination  of  the  actual  length  of  the  bushing  and  its  in- 
ternal diameters,  the  latter  being  dependent  upon  the  size  of  axle 
and  position  on  the  axle  at  which  it  is  used. 

The  corrugated  steel  type  of  split  bushing  is  today  most  widely 
used  for  this  purpose.  Due  to  the  lack  of  established  dimensions 
for  these  bushings  an  investigation  has  developed  that  a  very  large 
number  of  sizes  are  in  use.  For  the  5-in.  by  9-in.  axle  alone, 
over  12  sizes  of  bushings  have  been  found  which  are  used  to  a 
considerable  extent.  From  a  study  of  this  subject  it  has  been 
found  that  two  sizes  of  bushings  for  each  size  of  axle  will  take 
care  of  practically  all  pulley  positions  in  general  use  today.  In 
this  study  consideration  has  been  given  only  to  bushings  for  ap- 
plication to  the  taper  section  of  the  axles.  The  internal  diameters 
shown  for  the  bushings  are  based  on  the  assumption  that  the  axles 
are  turned  to  the  actual  dimensions  given  as  A.  R.  A.  standard. 
The  lengths  for  the  bushings  have  been  selected  to  permit  using 
the  same  bushing  either  with  or  without  bushing  clamp.  A  long 
bushing  is  also  desirable,  as  it  provides  for  a  greater  range  for 
shifting  the  bushing  along  the  axle  to  correct  for  variations  in  the 
actual  diameters  of  the  axles  along  the  section  where  the  bushing 
is  applied.  Different  lengths  for  the  two  bushings  for  the  same 
size  axle  have  been  selected  to  facilitate  ready  identification  due 
to  the  small  differences  in  the  internal  diameters  for  these  two 
bushings. 

The  proposed  dimensions  for  axle  pulley  bushings  are  given  in 
the  table. 

Table  I — Axle  Pulley  Bushing  Dimensions 

Busliing  dimensions,  in. 


Diameters 


Location  of  r ^ 

center  line  of  Inside 

A.  R.  A.                           bushing  from  , '^ ;>  . 

axle  journal       Bushing  center  line  of  Large              Small  Outside 

in.              designation     axle,  in.  Length               end                end 

4!4  by    8                 B-1                  13  13                    5JJ                4jJ  7/. 

B-2                    7J/.  12                    %%                4H  TA 

5  by    9               C-1                 13  13                   6tV               5ft  IVi 

c-2  ^y^         12  i%  m.  TA 

SVibylO  D-1  13  13  6H  6A  754 

D-2  9  12  6}3  5^  7!4 

6  by  II  E-1  12  13  7A  6«!  IVi 

E-2  9  12  6jS  6,V  T/i 

With  the  type  of  axle  pulley  in  general  use  having  a  hub  6^  in. 
long  and  using  a  bushing  without  clamps,  the  range  of  pulley  lo- 
cations possible  for  the  above  bushings  when  the  latter  are  placed 
on  the  axle  at  locations  designated  in  Table  I  is  shown  in  Table  II. 


For  axle  generator  dri\'cs  where  it  is  desired  to  have  the  center 
line  of  the  belt  coincide  with  the  center  line  of  the  car  it  is  neces- 
sary either  to  use  wide  face  axle  pulleys  having  two  separate  hubs 
or  else  employing  bushings  of  special  design  if  single  hub  pulleys 
are  used. 

The  committee  suggests  the  adopting  by  letter  ballot  as  recom- 
mended practice,  the  axle  pulley  bushing  and  the  range  of  pulley 
location  on  the  axle  as  indicated  in  Tables  I  and  II. 

Axle  Generator  Belt  Drive 

In  view  of  the  importance  of  the  subject  of  the  drive  for  axle 
generators  your  committee  has  considered  it  desirable  to  report 
on  new  developments  or  improvements  that  are  of  general  interest. 
Durin.g  the  past  year  there  has  been  developed  the  so-called  wide 
face  axle  pulley,  two  general  designs  having  thus  far  been  brought 
out.  One  design  is  known  as  the  barrel  type  of  pulley  and  as  first 
developed  was  18'/.  in.  in  diameter,  33>2  in.  over  all,  having  a  1-in. 
flange.  In  tlie  later  design  the  length  has  been  decreased  to  28^^ 
in.  This  design  of  pulley  has  been  used  entirely  with  free  speed 
type  of  generators  with  the  belt  located  along  the  center  line  of 
the  car.    There  are  at  present  about  450  of  these  pulleys  in  service. 

Table    II — Range    of    Pulley    Locations 

Location  of  center 

line  of  pulley  from 

center  line  of  axle,  in. 

Bushing  f '^ ^ 

designation  Max.  Min. 

B-1 16Ji  9H 

B-2 10^  4H 

C-1 16JI  9H 

C-2 lok  4R 

D-I 16^  9H 

D-,2 llH  6% 

I' 15f|  8H 

E-2 iij^  6^ 

The  other  design  is  18  in.  diameter,  24  in.  straight  face  with 
2-in.  flaring  flange.  This  pulley  has  so  far  been  used  only  with 
the  controlled  speed  type  of  axle  generator,  the  belt  being  located 
approximately  5  in.  from  the  center  line  of  the  car.  Approxi- 
mately lOO  of  these  pulleys  are  in  service  on  one  railroad  and  SO 
on  another. 

These  types  of  pulleys  have  not  yet  been  in  service  long  enough 
to  permit  accumulating  sufficient  data  for  a  reliable  comparison 
of  belt  performance  with  standard  pulleys.  It  has  been  definitely 
established,  thougli,  that  they  will  prevent  belt^  from  running  off 
the  pulleys  with  body  hung  generators  where  cars  a<re  operated 
over  extremely  short  radius  curves,  under  which  conditions  the 
majority  of  standard  drives  for  body  hung  generators  will  fre- 
quently throw  off  the  belts. 

There  has  also  been  developed  and  is  being  tried  out  in  service 
a  universal  axle  pulley  of  such  construction  that  it  will  rotate  in  a 
vertical  plane  so  that  the  pulley  remains  in  line  with  the  belt 
when  the  car  is  running  on  curves.  The  pulley  was  put  in  service 
May,  1922,  using  a  4-in.  5-ply  rubber  belt  with  special  flexible  belt 
fastener  which  was  reported  as  still  in  service  on  June  1,  1923. 

Car  Lamps 

There  is  an  increased  use  of  the  2S-watt  30-34-volt  gas  filled 
lamp  which  the  manufacturers  are  furnishing  in  the  PS-16  type 
and  size  and  which  a  member  road  recommended  to  be  of  the 
PS-18  type  and  size.  It  has  been  suggested  that  this  lamp  and  the 
100-watt,  30-34-volt,  PS-2S  C  lamp  be  a«ided  to  the  list  of  recom- 
mended sizes  for  train  lighting.  The  romf^tee  believes  that  in 
anticipation  of  a  rather  radical  change  in  the  dimensions  and  type 
of  bulb  used  in  train  lighting  it  is  not  advisable  to  do  so  at  this 
time. 

The  members  of  the  committee  are  W.  E.  Dunham,  chairman, 
C.  &  N. ;  W.  H.  Flynn,  superintendent  motive  power,  M.  C. ; 
E.  W.  Jansen,  I.  C. ;  J.  L.  Minick,  Pennsylvania;  J.  J.  Tatum, 
superintendent  car  department,  B.  &  O.,  and  E.  Wanamaker,  C.  R. 
I.  &  I 
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Discussion 

W.  E.  Dunham  (C.  &  N.  W.)  :  The  committee  is  looking  into 
the.  matter  of  a  proper  dimensioning  of  the  glass  reflectors  for 
headlights.  There  seems  to  be  a  difference  of  opinion  among 
manufacturers.  In  giving  the  fig;ires  for  his  reflector  one  manu- 
facturer will  use  the  inside  depth  of  the  reflector  and  the  inside 
diameter  at  the  large  end ;  whereas  other  manufacturers  will  use 
the  outside  dimensions,  and  this  is  rather  confusing.  That  par- 
ticular feature  is  being  checked  over  and  we  anticipate  having  a 
report  on  that  subject  next  year. 

E.  B.  Katte  (N.  Y.  C.)  :  May  I  direct  your  attention  to  what 
appeared   to   be   an   omission   on   the   part   of   the  commitee,  that 


might  save  some  money  to  some  of  the  member  companies.  While 
there  are  some  radical  changes  to  be  made  in  car  lighting  lamps 
within  the  next  year  or  so,  I  do  not  know  of  any  specific  change 
which  will  affect  the  PS-18  lamp.  This  is  a  large  lamp,  gives 
a  little  better  diffusion  and  a  considerably  better  appearance,  in 
the  e.xisting  lamp  shade,  and  it  will  make  a  difference  in  the 
price,  I  am  told,  of  some  three  to  four  cents  a  lamp.  On  one 
road  that  might  make  a  saving  during  the  coming  year  of  $4,000 
or  $5,000  in  the  purchase  of  lamps.  We  would  appreciate  it  if 
your  committee,  or  if  this  convention  might  add  this  lamp  as 
one  of  the  approved  lamps  at  this  time. 

(A   motion  that  the  report  be  accepted  and  submitted  to  letter 
ballot  was  then  made,  seconded  and  carried.) 


Importance  of  Modern  Repair  Track  Facilities 

Present   Facilities   Generally   Inadequate — Able    Foremen 
Needed — Prompt  Switching  Essential 


NOT  overmuch  attention  has  been  given  to  repair  track  facili- 
ties in  the  past.     The  question  is  growing  in  importance  as 
labor  becomes   more   scarce  and   wages   higher.     This  dis- 
cussion, therefore,  possesses  a  special  value  at  this  time. 

By  T.  H.  Goodnow 

Supt.   of   Car   Dept.,    Chicago   &   Northwestern 

It  should  be  recognized  that  the  repair  track  is  an  important 
factor  in  the  operation  of  a  railroad,  as  maintenance  of  equip- 
ment is  one  of  the  most  important  problems  confronting  railroad 
managements.  Bad  order  cars  represent  capital  tied  up,  with  loss 
of  revenue  when  the  cars  are  out  of  service. 

Modern  Repair  Track  Facilities 

In  considering  a  modern  repair  track  and  facilities,  several 
things  must  be  borne  in  mind,  the  most  important  of  which  is 
the  efficient  and  economical  handling  of  the  work.  This  involves 
the  location  of  storage,  classification  and  repair  tracks,  the  nature 
of  repairs  to  be  handled,  power,  machinery,  buildings,  etc. 

Repair  tracks  are  usually  located  in  close  proximity  to  railway 
terminals  from  which  empty  and  loaded  cars  are  to  be  received, 
and  storage  tracks  should  be  located  and  laid  out  to  provide  for 
the  classification  of  bad  order  cars  into  different  classes.  Repair 
tracks  should  be  located  so  that  the  work  may  be  handled  to  the 
best  advantage  and  cars  repaired  and  returned  to  service  with. the 
greatest  possible  dispatch  and  with  a  minimum  amount  of 
switching. 

Car  repair  work  naturally  divides  itself  into  two  classes; 
namely,  repairs  to  wood  cars,  and  to  steel  cars.  While  the  gen- 
eral facilities  required  for  the  proper  handling  of  the  work  are 
applicable  to   both,  yet  each   requires   facilities   peculiar  to  itself. 

The  transportation  and  handling  of  materials  to  and  from  shops, 
material  sheds,  platforms  and  cars  is  an  important  item  and  has 
a  direct  bearing  on  the  efficiency  of  the  plant.  It  is  best  accom- 
plished by  means  of  auxiliary,  or  industrial  tracks,  arranged  in 
such  a  manner  as  will  expedite  this  part  of  the  work  with  the 
least  possible  interference  with  other  operations.  The  relative 
position  of  material  storage  sheds,  racks,  platforms  and  oil  house 
should  be  such  as  to  insure  the  material  necessary  for  the  various 
operations  on  cars  undergoing  repairs  being  readily  obtained  and 
distributed  with  the  least  amount  of  labor  and  in  the  shortest 
possible  space  of  time. 

Equipment  for  Repairing  Steel  Cars 

With  the  advent  of  the  steel  car  came  the  demand  for  increased 
facilities  on  the  repair  track  properly  to  handle  this  phase  of  the 
work.  These  demands  necessitated  the  introduction  of  pngumatic 
'  riveting  hammers,  rivet  cutters,  drills,  heating  torches,  rivet 
heaters,  welding  and  cutting  torches,  jacking  frames  for  straight- 
ening and  squaring  steel  cars,  etc.  In  the  repair  and  overhauling 
of  steel  cars,  there  is  a  large  accumulation  of  sheets,  plates,  bars, 
shapes,  etc,   that  have  a   reclamation  value.     These  plates  must 


be  straightened,  repaired  and  re-used  on  the  car,  or  placed  in 
stock  for  subsequent  use  on  other  cars.  The  necessity  for  the 
installation  of  heavy  machinery,  hoists,  cranes,  etc.,  soon  became 
apparent  and  the  facilities  on  the  modern  repair  track  now  include 
such  items  as  power  shears  and  punches,  straightening  and  bending 
rolls,  flangers,  blast  furnaces,  straightening  frames  and  tables, 
drill  presses  and  emery  grinders;  also  overhead  and  jib  cranes 
for   the  transportation   and   handling  of   heavy   material. 

Provision  should  be  made  in  connection  with  repairs  to  steel 
equipment  for  the  storage  of  a  reasonable  quantity  of  sheets,  plates, 
bars  and  other  metal  parts,  in  close  proximity  to  the  machine 
tool  area  and  in  such  a  way  as  to  enable  this  material  to  be  im- 
loaded  and  handled  to  storage  racks  and  cars  by  the  cranes.  De- 
terioration caused  by  rust  and  exposure,  should  be  guarded  against. 

Where  the  volume  of  work  to  be  handled  warrants,  a  gas 
generator  and  necessary  system  of  pipes,  with  outlets  at  proper 
distances,  should  also  be  installed  to  facilitate  the  work  of  weld- 
ing and  cutting.  Such  an  arrangement  not  only  permits  of  han- 
dling this  important  feature  of  the  work  advantageously  but  also 
materially  reduces  the  cost. 

A  centralized  station  should  be  established  for  the  storage,  care 
and  distribution  of  small  hand  tools,  jacks,  etc.  This  will  not 
only  insure  proper  distribution  of  necessary  tools,  but  will  provide 
opportunity  for  better  inspection,  and  in  a  large  measure,  place 
the  responsibility  for  proper  care  and  usage  upon  the  individual 
employee  using  such  equipment.  This  will  also  in  a  large  measure 
reduce  the  required  investment  in  this  class  of  equipment. 

Adequate  Lockers  Needed;  First  Aid 

For  efficient  operation  of  a  repair  track,  provision  must  be  made 
for  the  proper  housing  of  the  men  employed,  with  adequate  and 
convenient  toilet  and  washroom  facilities,  a  clean,  light,  sanitary 
place  for  them  to  eat,  and  good  lockers  in  which  to  keep  their 
clothing  and  personal  tools.  Where  the  number  of  men  is  great 
enough  to  warrant,  permanent  facilities  should  be  arranged  to 
care  for  injured  employees  and  if  permanent  facilities  are  not  pos- 
sible, some  arrangement  should  be  made  so  that  early  attention 
may  be  given  to  all  injuries,  serious  or  minor.  This  will  save 
suffering  and  loss  of  time  on  the  part  of  the  men,  as  well  as  loss 
of  services  and  payment  of  claims  by  the  railroad. 

Able  Foremen  and  Gang  Foremen  Vital 

I  have  left  to  the  last,  the  one  item  that  to  my  mind  is  the  most 
important ;  that  is,  the  foremen  and  gang  foremen.  These  in- 
dividuals are  the  ones  who  are  directly  handling  the  expenditure 
of  the  millions  of  dollars  annually  in  repairs  to  freight  equipment. 
Of  the  two,  give  me  the  active,  energetic,  interested  foremen  in 
preference  to  modern  repair  tracks  and  shops.  These  men  are 
the  ones  who  are  controlling  the  conservative  use  of  materials  in 
marking  up  repairs  necessary  on  equipment.  They  are  also  the 
contact  between  the  workmen  and  the  company,  and  their  efforts 
in  interesting  the  workmen  in  the  output  speak  either  for  effi- 
ciency,  or   the   contrary.      The   success   of   car    repair    work   lies 
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largely   with   the   supervision,   either  on   the  modern   repair   track 
or   those  not   so  modern. 

By  T.  W.  Demarest 

G.   S.   M.    P.,    P.    R.    R.,    Northwestern   Region 

Mr.  Goodnow  has  given  us  a  very  able  paper  in  connection  with 
the  details  of  the  freight  car  repair  track.  Perhaps  to  some  of 
the  operating  officers,  however,  there  are  other  essential  features. 
If  you  will  think  back  with  me  the  length  of  j'our  experience 
and  compare  how  many  men  worked  on  a  car  to  get  it  out  when 
you  first  went  on  the  railroad  and  how  many  days  it  took  as 
against  how  many  men  you  are  now  working  on  a  car  and  how 
many  days  it  takes,  from  my  general  observation,  there  has  been 
no  material  improvement  made  in  speeding  up  repair  work  on 
freight  cars.  Is  it  not  true,  that  whenever  you  were  faced  with 
the  contingency  of  additional  car  work,  you  went  out  and  bought 
more  property,  laid  down  more  tracks  and  increased  your  capital 
investment  ? 

From  the  management's  viewpoint  the  poor  despised  freight  car 
takes  just  as  large,  if  not  a  larger  proportion,  of  the  railroad's 
income  for  maintenance  as  locomotives  do.  Everybody  watches 
the  locomotive  and  is  following  the  cost  of  its  operation  and 
maintenance,  but  on  the  other  hand,  freight  car  repair  work, 
which  costs  at  least  as  much,  is  either  neglected  entirely,  or  its 
importance  is   underestimated. 

There  are  some  things  that  Mr.  Goodnow  might  have  mentioned, 
but  in  the  limits  of  his  paper  probably  could  not,  and  one  of  the 
first  is  this :  In  the  maintenance  of  freight  car  equipment  you 
must  divide  maintenance  into  two  kinds,  light  or  running  repairs, 
and  heavy  maintenance  or  rebuilding  work.  To  get  economical 
maintenance  on  rebuilding  work  you  must  segregate  it  from  the 
light  classes  of  repairs  and  do  it  in  shops  which  are  equipped 
for  this  work. 

The  next  question  is :  How  long  are  you  going  to  keep  the 
rebuilt  cars  in  the  shop?  Are  you  going  to  keep  them  in  there 
from  four  to  six  days?  Are  you  going  to  work  one  or  two  men 
on  them  just  as  you  did  30  years  ago,  or  are  you  going  to  develop 
some  working  plan  that  will  give  you  the  effectiveness  of  loco- 
motive repair  shops?     If  we  tried  to  repair  locomotives  the  way 


wc  do  freight  cars  there  wouldn't  be  enough  shops  in  the  country 
to  take  care  of  them. 

The  contract  shop  uses  a  method  that  you  have  been  very  slow 
to  adopt,  and  that  is  the  so-called  progressive  system,  dividing 
the  work  into  sections,  crowding  men  on  each  particular  kind' 
of  work,  forcing  it  through  and  cutting  down  the  dead  time  of 
the  cars  from  six  days  to  two  or  three  days.  The  method  of 
operation  is  essentially  as  important  as  facilities.  The  two  must 
go  together. 

Other  Discussion 

C.  J.  Bodcmer  (L.  &  N.)  :  There  is  one  feature  that  it  might 
be  well  to  bring  out  in  connection  with  this  matter  which  I  do 
not  think  has  been  touched  upon,  and  that  is  the  necessity  for 
prompt  attention  on  the  part  of  the  transportation  department  to 
the  switching  of  bad  order  cars.  You  all  laiow  that  you  must 
have  a  certain  amount  of  track  space  to  set  in  a  certain  number 
of  cars  for  repair  purposes  at  one  time,  and  as  your  men  go  up 
and  down  the  line  of  repair  tracks  finishing  one  tmck  at  a  time' 
it  is  necessary  either  to  have  prompt  switching  facilities  afforded 
at  that  time  or  else  a  .great  number  of  other  shop  tracks  on  which 
dead  cars  are  placed  for  repairs.  Otherwise  the  men  will  be  out 
of  work  while  waiting  for  the  next  line  of  cars.  I  think  that 
prompt  switching  is   a  very  important   matter. 

Mr._  McCall:  Would  it  not  be  well  to  give  a  great  deal  more 
attention  to  the  cleaning  and  painting  of  steel  freight  car  equip- 
ment? The  only  way  that  we  will  get  any  relief  is  by  the  sand 
blast  system,  but  there  are  freight  cars  in  service  today  that  arc 
positively  dangerous,  simply  due  to  rust.  We  had  a  few  days  a.go 
on  our  part  of  the  line  a  fatal  accident  due  to  a  man  actually 
jumping  through  the  bottom  of  a  steel  car  that  was  apparently 
all  right.  The  man  was  instantly  killed.  The  bottom  of  the 
car  was  eaten  out  with  rust,  and  I  am  afraid  that  few  of  the 
carriers  are  giving  serious  enough  consideration  to  protecting  the 
steel  eqm'pment  from  being  eaten  up  by  rust. 

C.  F.  Giles  (L.  &  N.)  :  It  is  important  that  something  be 
done  not  only  by  the  individual  railroads  but  by  the  railroads  as 
a  whole  to  keep  this  steel  equipment  in  repair.  The  introduction 
of  steel  equipment  has  not  by  any  means  solved  the  freight 
problem. 


Handling  of  Material  to  Car  Repair  Tracks 

Discussion  Developed  the  Need  of  Adequate  Trucking 
System  and  Personnel  to  Handle  Material 


THIS  discussion  was  the  last  one   scheduled   on   the  program 
and  owing  to  the  lateness  of  the  hour  there  was  time  to 
hear    from   only   two   members   of   the   association,    R.    H. 
Dyer   (N.  &  W.)   and  J.  C.  Fritts   (D.  L.  &  W.). 

By  R.  H.  Dyer 

General  Car  Inspector,  Norfolk  &  Western 

Handling  material  to  car  repair  tracks  is  one  feature  in  connec- 
tion with  repairs  to  cars  that  in  my  opinion  has  never  been  given 
the  study  it  deserves.  In  the  laying  out  of  repair  yards,  conve- 
nience in  handling  of  material  stands  second  only  to  the  convenience 
m  getting  the  cars  on  and  off  the  tracks.  In  a  great  many  cases  it 
requires  more  time  for  the  workman  to  assemble  the  material,  than 
it  requires  for  him  to  perform  the  work  on  the  car.  This  condi- 
tion increases  with  the  track  length,  as  it  would  be  impracticable  to 
scatter  material  from  one  end  of  the  tracks  to  the  other. 

Proper  consideration  of  the  subject  at  hand  should  begin  as 
follows : 

First:  In  laying  out  a  repair  yard,  the  tracks  should  not  be 
over  1,000  ft.  long,  providing  room  for  twenty  cars  spaced  so  that 
the  work  necessary  on  each  car  can  be  performed. 

Second:  On  account  of  the  increase  in  weight  of  the  different 
parts  used  in  car  maintenance,  such  as  couplers,  draft  gears,  etc,  it 
is  essential  that  some  means  of  hauling  such  material  should  be 
provided. 

Repair  tracks  should  be  spaced  with  room  for  a  standard  gage 


service  or  pushcar  track  between  the  1st  and  2nd,  3rd  and  4th, 
5th  and  6th  tracks  and  so  on.  On  these  tracks  wheels  can  be  moved 
back  and  forth  and  pnshcars  should  be  provided  for  the  hauling  of 
heavy  material.  Where  width  of  space  will  not  permit,  a  narrow 
gage  track  30  in.  wide  may  be  used  with  small  hand  trucks  to  fit. 
This  small  truck  can  be  constructed  so  tliat  a  pair  of  wheels  can  be 
easily  loaded,  transported  and  unloaded  at  the  proper  place.  There 
are  also  many  kinds  of  small  motor  trucks  on  the  market  that  have 
been  found  to  be  economical  for  hauling  materials  to  repair  tracks 
where  tracks  are  so  located  that  the  trucks  can  be  used  to 
advantage. 

Third:  In  order  to  save  time  in  transporting  material  to  the 
cars,  storage  should  be  located  as  near  the  center  of  repair  tracks 
as  possible,  with  the  exception  that  it  has  been  found  advantage- 
ous and  economical  to  locate  small  bins  conveniently  spaced  along 
shop  tracks  in  which  a  small  supply  of  bolts,  nuts,  washers,  cotter 
keys,  rivets,  etc.,  may  be  kept.  This  saves  a  great  amount  of 
time  for  the  reason  that  a  workman  would  otherwise  walk  possibly 
500  ft.  and  return  to  get  a  nut  or  a  cotter  key,  consuming  four  or 
five  times  as  much  time  to  secure  the  article  as  to  apply  it. 

Fourth:  At  a  small  point  where  a  small  force  of  carmen  are 
employed,  the  foreman  in  charge  is  easily  able  to  look  after  the 
material  and  keep  up  the  supplies,  but  where  a  force  of  25  or  more 
car  men  are  employed,  a  good  experienced  car  man  should  be  put  in 
charge  of  material  in  order  that  he  may  keep  up  supplies,  know 
what  he  has  on  hand  and  be  able  to  tell  the  workriien  where  to 
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find  what  they  want.  Such  a  man  in  order  to  properly  make  out 
his  requisition  on  the  storekeeper  should  be  able  to  read  a  blue 
print. 

Fifth:  It  is  also  essential  that  an  intelligent  car  repairer  of  long 
experience  be  placed  in  charge  of  delivering  material  to  the  work- 
men. This  man  should  be  provided  with  a  sufficient  number  of 
laborers  to  keep  the  workmen  supplied  with  the  proper  material. 

If  the  right  man  is  selected  for  this  job,  one  who  knows  the 
dimensions  and  kind  of  material  needed  for  certain  jobs,  he  will 
be  able  to  collect  the  material  and  deliver  it  to  the  workmen  at  the 
car  and  save  more  time  than  any  other  man  around  the  shops. 
He  would  also  in  the  absence  of  certain  material  know  when  a 
substitute  could  be  used  that  would  often  prevent  a  considerable 
delay  to  cars. 

By  F.  J.  Fritts 

Master  Car  Builder ;  D.,  L.  &  \V. 

Local  conditions  throughout  the  country  vary  to  such  an  extent 
that  it  is  quite  difficult  to  suggest  in  detail,  methods  that  would 
fully  cover  such  varied  conditions,  but  there  are  certain  practices 
or  fundamentals  that  it  would  seem  could  be  generally  followed. 

Repair  tracks  should  be  supplied  with  adequate  planking,  laid 
on  a  substantial  and  solid  foundation ;  the  planking  to  be  level  with 
the  top  of  rails,  which  would  not  only  facilitate  handling  of  ma- 
terial, but  repairs  as  well.  Storehouse  or  supply  buildings  should 
be  as  nearly  centrally  located  as  possible,  and  properly  equipped 
for  the  storing  of  material.  Saw  mills  and  fabricating  steel  shops 
(where  installed)  should  be  situated  so  that  right  angle  turns 
will  be  eliminated  in  handling  long  materials  from  the  manufac- 
turing shop  to  cars. 

On  heavy  repair  tracks,  cars  should  be  taken  to  stripping  tracks 
and  all  material  that  will  not  be  used  in  making  repairs  should 
be  removed  and  disposed  of  at  that  point. 

Dolly  tracks,  either  standard  or  narrow  gage,  should  be  in- 
stalled between  all  tracks.  Preference  will  be  governed  by  spac- 
ing of  tracks.  Standard  gage  requires  greater  spacing  than  the 
narrow  gage.  Available  space  and  value  of  land  naturally  will 
govern  in  such  cases. 

It  has  been  proven  that  much  time  and  expense  can  be  saved 
by  keeping  the  scrap  removed  from  cars  separate  from  new 
material   placed   for   making  repairs.     To  do  this   alternate  track 


spacing  should  be  used  exclusively  for  the  removal  of  scrap 
material. 

Foreman  must  check  the  cars  and  make  a  list  of  parts  required 
sufficiently  in  advance  of  repairs  that  material  may  be  delivered 
in  time  to  avoid  waiting  or  shifting  of  men  to  other  cars. 

The  use  of  electric  trucks  where  proper  planking  has  been  in- 
stalled, can  be  used  to  a  very  good  advantage,  saving  considerable 
labor  and  time  in  delivering  material  with  the  exception  of  wheels 
and  lumber.  There  has  not  been  an  electric  truck  as  yet  designed 
that  will  handle  the  items  above  referred  to  but  it  does  seem 
that  trailers  may  be  arranged  that  would  meet  these  requirements. 
If  such  an  arra:igement  can  be  perfected,  dolly  tracks  could  be 
eliminated  entirely,  but  as  a  general  proposition,  where  required, 
all  things  considered,  the  narrow  gage  would  be  preferable  be- 
cause of  the  extra  land  required,  increased  cost  of  installation  and 
maintenance,  and  the  necessity  of  operating  considerably  heavier 
trucks  with  practically  no  increase  in  material  handled  where 
standard  gage  is  installed. 

Supplying  material  on  repair  tracks  should  be  in  charge  of  a 
competent  labor  foreman  who  will  supervise  the  work,  seeing  that 
material  is  delivered  to  cars  in  the  order  to  which  repairs  will  be 
made,  likewise  the  prompt  removal  of  all  scrap  material.  The 
installation  of  these  things  should  very  materially  reduce  the  cost 
of  handling  material  on  repair  tracks. 

Discussion 

Secy.  Hawthorne :  When  Mr.  Fritts  handed  me  this  paper  he 
told  me  on  his  way  out  here  he  did  see  an  electric  truck  built 
especially  for  the  handling  of  lumber  which  would  be  very  suitable 
for  that  work  in  railroad  shops,  and  that  he  had  no  doubt  at  all 
but  that  one  could  be  designed  for  the  handling  of  wheels. 


The  Baltimore  &  Ohio  announces  that  the  Capitol  Limited, 
its  new  express  train  between  Washington  and  Chicago,  has  been 
taken  through  on  time  on  every  trip  since  it  was  put  in  service,  a 
month  ago ;  a  mileage  of  47.184  train  miles  and  never  a  minute 
late.  This  train  which,  westbound,  leaves  Baltimore  at  2  p.  m. 
and  Washington  at  3  p.  m.  has  a  sleeping  car  which  starts  from 
New  York  at  8 :30  a.  m.  Thus  passengers  by  this  route  may  go 
through  from  New  York  to  Chicago  by  way  of  Washington  in 
25  hours.  30  minutes,  arrival  at  Chicago  being  9  a.  m.  Central 
time. 


Bird's   Eye  View   of   Eddystone   Plant,   Baldwin   Locomotive   Works 


Report  on  Prices  for  Labor  and  Materials 

Prices  Changed  to  Meet  Conditions — Reduction  in  Allow- 
ances for  Cars  Destroyed 


T 


HE  COMMITTEE  Submitted  the  following  report  under  A.  R.  A. 
Interchange  Rules  101,  107,  111  and  112  of  the  freight  car 
code  and  Rules  21  and  22  of  the  passenger  car  code: 

Prices  for  Materials — Rule  101 

The  material  prices  recommended  are  the  same  as  those  now  in 
force  under  Rule  101,  except  for  adjustments  to  meet  changed 
market  conditions. 

Items  N'o.  1  to  6Sa,  inclusive  (covering  air  brake  equipment  and 
pipe  fittings)  represent  latest  quotations  plus  a  predetermined  per- 
centage to  cover  store  room  expense,  store  room  overhead,  stock 
investment  and  transportation  charges. 

Items  103  to  214,  inclusive  (covering  miscellaneaus  car  ma- 
terials), are  based  on  studies  conducted  during  January  and  Febru- 
ary of  this  year  and  include  transportation  charges,  store  room 
expenses,  etc.,  as  heretofore. 

However,  the  committee  feels  that,  due  to  the  unsettled  market 
conditions,  before  the  issuance  of  the  1923  A.  R.  A.  Inter- 
change Rules  these  prices  will  be  investigated  and  if  sufficient  in- 
crease or  decrease  develops  necessary  collections  will  be  made. 

Prices  for  Labor — Rules  107  and  111 

The  labor  rates  recommended  under  Items  172,  442  and  433,  Rule 
107,  are  based  on  the  weighted  average  hourly  rate  paid  repairmen 
on  a  number  of  large  representative  roads,  plus  an  overhead  ex- 
pense of  62  per  cent. 

The  following  are  recommended  in  Rule  107 : 

Second  paragraph  changed  to  read :  The  labor  charges  of  .95 
per  hour  (Item  172,  Rule  101,  and  Item  442,  Rule  107,  and  $1.15 
per  hour.  Item  443,  Rule  107),  in  addition  to  including  the  actual 
labor  cost  of  performing  the  work,  include  the  following  items  of 
indirect  expense : 

Item  58  changed  to  read:  Brake  Hanger,  R  &  R  or  R.  (Also 
to  be  charged  if  renewed  or  repaired  when  brake  beam  is  R  &  R 
or  R  at  same  time.) 

Item  93 :  Show  3  hr.  opposite  this  item  for  both  columns,  leav- 
ing both  columns  blank  opposite  Item  92. 

Item  136:  Change  the  words  "or  opposite  end"  to  read  "on  op- 
posite end." 

Item  149  changed  to  read:  Door  cap  (wooden  or  metal)  R  &  R 
or  R,  includes  filler,  blocks  or  castings.     Ordinary  cars — 2  hr. 

Item  204-a  changed  to  read  :  Flooring  boards  (nailed  and  bolted 
or  nailed  and  riveted,  or  riveted  or  bolted  only)  including  slope  or 
cove  decking  on  gondola  and  hopper  cars,  per  si^.  ft. 

Item  212  changed  to  read :  Hand  Rail  Rod,  side  or  end,  R  &  R 
or  R  per  section.     Ordinary  cars  0.8  hr. 

Item  213  changed  to  read :  Hand  Rail  Pipe,  side  or  end,  R  &  R 
or  R,  charge  on  pipe  connection  basis. 

Item  214  changed  to  read :  Hand  rail  post,  R  &  R  or  R,  charge 
on  bolt,  nut  or  rivet  basis.  E.xcludes  R  &  R  or  R  of  hand  rail  or 
pipes. 

Item  234  changed  to  read :  Lining,  under  sills  or  over  flooring, 
per  sq.  ft.  Note  :  This  charge  also  to  be  made  when  sills  are  re- 
newed or  spliced. 

Item  248a  changed  to  read :  Post,  side  or  end.  excluding  R  &  R 
or  R  of  sheathing,  lining  and  fixtures,  renewed,  each.  Ordinary 
car,  1.7  hr. ;  refrigerator  cars,  4.2  hr. 

Item  249  changed  to  read :  Post,  corner,  excluding  R  &  R  or  R 
of  sheathing,  lining  and  fixtures,  renewed,  each.  Ordinary  cars, 
2  hr. ;  refrigerator  cars,  S  hr. 

Item  250  changed  to  read :  Post,  corner,  renewed,  when  asso- 
ciated with  renewal  of  side  sill,  inside  end  sill,  side  or  end  plate, 
each.    Ordinary  cars,  1.5  hr. ;  refrigerator  cars,  2.5  hr. 

Item  250b  changed  to  read:  Post,  side  or  end,  renewed,  when 
associated  with  removal  of  side  sill,  inside  end  sill,  side  or  end 
plate,  each.     Ordinary  cars,  1  hr. ;  refrigerator  cars,  2  hr. 

Item  254  changed  to  read :  Release  lever,  coupler,  R  &  R  or  R, 
includes  any  or  all  connections  to  coupler  lock  (whether  or  not  in 
connection  with  R  &  R  or  R  of  coupler)  excludes  brackets  or 
castings,  each.     Ordinary  cars,  0.2  hr. ;  refrigerator  cars,  0.2  hr. 


Item  257  changed  to  read :  Release  lever  bracket,  coupler,  R  & 
R  or  R,  charge  on  bolt,  nut,  lag  or  rivet  basis. 

Item  278b  changed  to  read :  Running  board,  tank  car,  end  or 
side,  R  &  R  or  R,  charge  on  bolt  basis. 

Item  417a  changed  as  follows:  Undcrframc,  steel  (all  kinds)  or 
continuous  metal  center  sills  to  which  are  secured  metal  body 
bolsters  or  metal  or  wood  cross  ties,  first  application  or  R  &  R, 
includes  R  &  R  of  underframe  or  continuous  metal  center  sills  for 
renewal  or  repairs  to  top  gusset  plates  over  cross  ties,  center 
girders,  bolster  stifTeners,  or  other  parts  of  underframe  (excludes 
R  &  R  or  R  of  flooring,  rivets  removed  and  renewed  in  connection 
with  R  &  R  of  underframe  and  rivets  used  in  repairs  to  under- 
frame).     (Add  jacking  of  car  when  necessary.) 

Note  :  This  item  not  to  be  charged  in  connection  with  sill  re- 
newals. 

Item  439:  First  rivet  on  car  any  size,  applied,  net — present, 
$0.55 ;  proposed,  $0.48. 

Item  440 :  All  other  rivets  on  car  after  first  rivet,  applied,  net, 
each : 

H-in.  diameter 08  .07 

^-in.  or  yi-'m.  diameter   14  .12 

5^-in.  or  over  diameter 29  .25 

Item  442:     Change  rate  from  $1.10  to  $0.95. 
Item  443:     Change  rate  from  $1.35  to  $1.15. 

Rule  111 — Item  19  changed  to  read:  Dirt  collector,  R  &  R  or 
R,  per  connection. 

Destroyed  or  Damaged  Cars — Rule  112 

The  changes  under  this  rule  are  based  on  cars  built  during  1922 
on  data  furnished  by  the  Presidents'  Conference  Committee  for 
freight  train  cars.  The  reproduction  cost  on  such  cars  that  were 
not  included  in  the  report  (evidently  due  to  the  fact  that  no  class 
D,  E,  and  F  cars  were  built  during  1922)  were  determined  by 
maintaining  the  same  percentage  of  differential  in  the  proposed 
prices  as  existing  in  the  present  rules. 

Passenger  Car  Interchange — Rules  21  and  22 

f 

Rule  21 — The  labor  rate  under  Items  19  and  20  was  determined 
in  the  same  manner  as  under  Freight  Car  Rule  1,07. 

New    Item :      5-a — Belt,    charge   0.5   hr.    generator  'on    electric 

lighted  equipment,  R  &  R  or  R  each. 

[The  committee  proposes  a  change  in  the  charges  for  labor  on 
lubrication  from  $0.85  to  $0.75  per  hour  and  on  repairs  from  $1.20 
to  $1.05  per  hour.] 

Rule  22 — Several  changes  in  the  prices  for  materials  are  pro- 
posed for  a  number  of  items. 

The  report  is  signed  by  A.  E.  Calkins  (chairman),  N.  Y.  C. ; 
Ira  Everett,  Lehigh  Valley;  J.  H.  Milton,  C.  R.  I.  &  P.;  J.  K. 
Watson,  A.  T.  &  S.  F.;  T.  J.  Boring,  Penn.  System;  E.  H.  Weig- 
man,  L.  &  N. ;  M.  Ring,  Can.  Nat.;  H.  G.  Griffin,  Morris  &  Co., 
and  A.  E.  Smith,  Union  Tank  Car  Company. 

Discussion 

In  the  absence  of  Mr.  Calkins,  the  above  report  was  read  by 
T.  J.  Boring  (Penn.  System).  Your  committee  wishes  to  with- 
draw its  recommendation  for  changes  under  Rule  112  covering 
settlement  prices  for  cars  destroyed.  As  mentioned  in  the  report, 
the  changes  suggested  were  based  on  costs  of  cars  built  during 
1922  on  data  furnished  by  the  Presidents'  Conference  Committee 
for  freight  train  cars. 

The  owners  of  private  refrigerator  cars  have  objected  to  the 
decrease  in  the  price  per  pound  proposed  by  your  committee  for 
refrigerator  cars,  claiming  that  reduction  is  not  warranted  as  ex- 
emplified by  their  costs  and  that  the  data  from  the  Presidents' 
Conference  Committee  did  not  include  a  sufficient  number  of  re- 
frigerator cars.  Your  committee  met  with  the  private  car  owners 
in  open  meeting  in  the  secretary's  rooms  the  19th  inst.  and  as  a 


475 


476 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97,  No.  7 


result  of  the  arguments  presented  it  was  decided  to  withdraw  the 
recommendations  under  Rule  112  in  order  to  consider  further  the 
prices  for  refrigerator  cars,  at  least. 

Your  committee  will  request  the  private  car  owners  to  submit 
their  costs,  which  will  be  considered  along  with  data  from  Presi- 
dents' Conference  Committee  in  establishing  the  prices  that  will 
be   included   in   the   next    issue   of   the   Interchange    Rules.     The 


prices  for  all  cars  will  receive  due  consideration  at  the  same  time. 

Chairman  Coleman :  You  have  heard  the  report.  A  resolution 
or  a  motion  that  the  report  be  approved,  recommending  that  the 
changes  be  incorporated  in  the  Rules  of  Interchange,  will  be  in 
order. 

J.  J.  Tatum  (B.  &  O.)  :  /  will  make  a  motion  to  that  effect. 

(The  motion  was  duly  secoitded  and  carried.) 


Economy  From  Modern  Shop  Machinery 

Comparison  of  Modern  and  40- Year-Old  Machine  Tools  as 
Regards  Productive  Capacity 


T 


HE  subject  of  economy. from  modern  shop  machinery  was 
brought  up  near  the  close  of  the  session  and  the  only  dis- 
cussion was  that  of  Mr.  MuUinix,  presented  in  writing. 

By  S.  W.  Mullinix 

Shop  Supt.,  Qiicago,   Rock  Island  and  Pacific 

This  is  a  very  interesting  subject  and  one  that  inspires  the  real 
progressive  shop  man  to  get  out  of  the  stagnant  pool  into  the 
current  where  things  are  moving.  Understand  that  in  the  shops 
referred  to  locomotives  are  either  built  or  overhauled.  In  answer- 
ing the  question,  we  might  view  it  from  diflferent  angles.  For 
instance,  .let  us  go  back  forty  years  to  the  time  when  we  built  a 
shop  to  take  care  of  what  was  then  the  modern  locomotive.  We 
installed  in  this  shop  what  was  then  modern,  up-to-date  machinery, 
capable  of  taking  care  of  any  work  that  might  accrue.  What  I 
wish  to  do  is  to  draw  a  comparison  showing  what  was  necessary 
then  in  relation  to  requirements  at  the  present  time,  all  brought 
about  by  the  increased  size  of  the  locomotive  and  need  for  economi- 
cal production.  The  former  shop  would  be  equipped  with  a  power 
plant  and  equipped  with  three  or  four  tubular  boilers,  fire  and 
feed-water  pumps  and  possibly  a:i  air  compressor,  which  gave  vs 
400  or  500  ft.  of  air  per  minute;  that  was  all. 

A  High  Speed  (?)  Tool 

We  then  go  to  the  machine  shop  and  install  the  monster  72-in. 
wheel  lathe  with  the  crank  pin  turning  and  boring  attachment; 
belt  driven;  angle  irons  bolted  to  face  plate  extending  between 
spokes  of  wheels  for  driving ;  eight  to  ten  hours  required  for  turn- 
ing a  pair  of  drivers ;  speed  10  ft.  per  min.,  1/32-in.  feed. 

We  would  next  install  a  planer  that  would  be  belt  driven;  one 
speed ;  one  head  on  the  cross-rail  and  no  side  head ;  cross-rail 
raised  and  lowered  by  hand ;  the  bedways  narrow  with  abrupt  angle, 
so  that  oil  could  get  away  quickly  from  where  it  was  needed. 

All  the  lathes,  slotters,  milling  machines,  drill  presses  and  bolt- 
threading  machines  (sometimes  two-spindle  but  oftener  single) 
would  be  belt  driven.  If  at  night,  or  on  holidays  or  Sundays,  the 
entire  line  shaft  had  to  run  and  probably  in  addition  to  this  an 
auxiliary  line  in  order  to  run  one  machine  to  turn  a  bolt,  or  take 
a  hght  cut  off  a  shoe  or  wedge. 

All  feed  changing  on  the  lathe  was  done  by  changing  gears. 
Single  geared  machines  did  not  cause  much  lost  time,  but  when 
compounded,  to  an  inexperienced  operator,  the  necessary  changes 
would  be  confusing.  Bolt  threading  machines  (single-spindle) 
gave  us  from  four  to  six  hundred  bolts  a  day ;  two-spindle  from 
600  to  1000  bolts,  lubrication  of  the  dies  being  by  a  spoon  or 
dripper.  Our  boiler  shop,  as  -well  as  the  forge  shop,  had  but  few 
machines — a  punch  and  shear  in  the  boiler  shop  but  little  machinery 
outside  of  steam  hammers  in  the  blacksmith  shops. 

Modern  Tools  Have  Many  Advantages 

Such  machinery  as  we  had  in  our  shop  forty  years  ago  would 
/  render  us  very  poor  service  today.  Let  us  compare  this  eld  shop 
of  long  ago  with  the  modern  equipped  shop  of  today,  starting  out 
with  a  power  house  and  such  equipment  as  is  necessary  to  do  the 
work  which  is  expected  of  it.  We  install  the  modern,  up-to-date 
96-in.  wheel  lathe ;  motor  drive  ;  controls  convenient  to  the  operator, 
either  in  front  or  back  of  machine ;  variable  speed ;  pneumatic 
for  loosening  tail  stock  fastenings ;  and  motor  to  move  tail  stock  to 
and   from   the  work.     With  wheel   lathes  properly  designed   and 


handled  we  are  able  to  run  13  ft.  per  min.  with  J^-in.  feed  which 
will  enable  us  to  get  an  average  of  one  pair  of  drivers  every  90 
minutes,  at  least.  If  not,  don't  blame  it  on  the  machine,  as  you 
will  not  find  the  trouble  there,  but  with  the  operator,  who  needs 
coaching.  If  he  is  one  of  those  fellows  who  tries  to  make  believe 
he  knows  it  all  and  will  not  accept  coaching  in  the  proper  spirit, 
change  operators. 

We  next  install  special  locomotive  rod  milling  machines  with  rod 
holding  fixtures ;  quick  setting  of  work ;  all  operating  levers  in 
front  of  the  operator;  micrometer  dial  indicating  depth  of  cut; 
feeds  and  speed  as  desired ;  from  100  to  200  per  cent  more  efficient 
than  the  old  type  machine.  Next  comes  the  locomotive  rod  boring 
machine ;  two-spindle  heavy  duty ;  one  operator ;  doing  the  work 
that  two  men  have  done ;  one  setting ;  quick  and  accurate ;  easy 
handling  and  clamping.  Heavy  cuts  and  fast  feeds  make  it  at 
least  200  per  cent  more  efficient  than  the  old-time  single-spindle 
drill  press. 

The  modern  vertical  rod  milling  machine  requires  only  one  set- 
ting of  the  rod ;  eliminates  drilling  and  sawing ;  also  slotting. 
Any  desired  feed  or  speed  can  be  obtained  and  fast  traverse  of  the 
work  table  is  provided  in  three  directions. 

Planers  have  variable  speeds,  motor  drive,  electric  control  and 
are  capable  of  taking  heavy  cuts,  governed  by  the  material  being 
machined.  Centralized  control,  rail  setting  and  locking  from  the 
operating  position,  the  provision  of  not  less  tlian  three  heads  in- 
creases production  at  least  100  per  cent.  Guide  grinding  ma- 
chines are  200  per  cent  more  efficient  than  planers  and  will  not 
only  take  care  of  guides,  but  any  other  plain  surfaces.  Turret 
lathes  are  today  300  to  400  per  cent  more  economical  than  the 
old  engine  lathe ;  the  work  is  quickly  set  up  with  rapid  and  accurate 
production. 

Can  Old  Machines  Profitably  Be  Replaced? 

Now  I  have  named  a  very  few  machines,  there  are  hundreds  of 
others  which  will  afford  a  like  saving  by  their  use.  When  we  are 
replacing  old  machinery  in  our  shop  by  new,  we  should  be  in  a 
position  to  say  whether  or  not  we  were  losing  money  by  keeping 
the  old  machine  in  commission.  I  have  in  mind  a  42-in.  lathe  that 
has  given  18  years'  service,  and  I  am  quite  sure  the  machine  has 
produced  more  the  past  ten  months  than  any  twelve-month  period 
before.  What  has  made  this  possible?  The  operator  is  interested 
and  takes  great  pride  in  producing.  He  turns  cylinder  bushings 
22-in.  to  30-in.  in  2^  hrs.,  using  7/16-in.  feed,  running  40  ft.  per 
min.  on  the  roughing  cut ;  %-in.  feed  for  the  finishing  cut.  Ma- 
chines are  not  built  that  are  going  to  do  any  better.  The  class  of 
work  done  on  this  machine  does  not  require  unreasonable  time  in 
set-ups.  It  is  a  motor-driven,  heavy-duty  machine.  A  few  days 
ago  the  operator  of  a  42-in.  vertical  mill,  placed  on  this  machine 
a  gray  iron  packing  pot  to  cut  up  into  cylinder  rings,  27-in.  dia- 
meter by  5-^-in.  thick,  1-in.  deep,  getting  30  rings,  finishing  from 
floor  to  floor  in  4%  hrs.  This  was  done  on  practically  a  new 
maclfine.  strictly  modern.  On  one  of  our  old  tools  we  could  not 
have  made  more  than  IS  rings  in  the  same  length  of  time.  I 
mentioned  thread  cutting  machines,  the  modern  three-spindle  thread- 
ing machines  which  have  the  unit  system  of  lubrication  will  thread 
30O0  bolts,  5^-in.  to  1-in.,  in  eight  hours. 

I  have  not  mentioned  economy  in  modern,  up-to-date  pneumatic 
tools  as  well  as  electrical.  That  is  really  a  revelation  and  to 
enumerate  the  uses  and  advantages  of  these  tools  would  take  quite 
a  book. 
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Report  on  Shops  and  Engine  Terminals 

The  Work  of  Previous  Committees  Has  Been  Condensed 
and  Co-ordinated  in  This  Report 


Exhibit  A — Engine  Terminals 

THE  following  is  a  summary  of  the  data  gathered  in  1922  by 
the   American    Railway    Association    committee   on    Design 
and  Operation  of  Engine  Terminals,  plus  a  certain  amount 
of  information   published  by  the   American   Railway   Engineering 
Association  on  this  subject : 

General  Layout  of  Terminal 

Terminals  are  all  more  or  less  of  a  compromise.  There  are  so 
many  circumscribed  elements  affecting  each  point  that  no  matter 
whether  the  terminal  is  built  by  gradual  expansion  or  is  constructed 
new,  the  final  arrangement  will  generally  reveal  some  undesirable 
features.  A  good  labor  market  will  often  overbalance  the  selection 
of  a  site  which  would  have  been  of  greater  strategic  value.  The 
site  selected  should  be  such  that  soil  water  will  not  drain  into  the 
house  or  turntable  pit.  Enough  land  should  be  acquired  to  allow 
for  100  per  cent  expansion  in  the  future.  Many  variable  factors 
enter  into  the  best  selection  of  a  site;  proximity  of  transporta- 
tion yards,  cost  and  availability  of  land,  distance  from  passenger 
station,  necessity  for  smoke  abatement,  street  car  or  other  trans- 
portation, etc. 

Studies  along  broad  lines  should  be  made  before  a  terminal  lay- 
out best  suited  to  meet  present  conditions  and  future  demands  can 
be  adopted.  Investigation  will  frequently  reveal  the  fact  that  a 
reduction  in  delay  at  modernized  terminals  will  be  equivalent  to 
adding  power  to  the  division.  The  typical  engine  terminal  is 
considered  as  a  division  clearing  house  and  it  is  assumed  that  it 
literally  controls  the  amount  of  freight  and  passenger-service  that 
can  be  furnished  by  the  transportation  department. 

A  sub-committee  of  the  American  Railway  Engineering  Asso- 
ciation, collaborating  with  a  committee  of  the  Mechanical  Division, 
American  Railway  Association,  submitted  a  typical  terminal  lay- 
out plan  at  the  1922  convention  of  the  Am.erican  Railway  Engineer- 
ing Association.  This  plan  shows  a  large  terminal  with  provision 
for  two  houses  and  separate  sets  of  facilities  for  handling  fuel, 
water,  coal,  sand,  ashes,  etc. 

Here  follows  a  quotation  from  the  report  devoted  to  general 
considerations  of  engine  terminal  layout. 

Summarizing,  engine  terminals  must  be  laid  out  so  that  one 
operation  will  not  interfere  with  another.  The  importance  of  this 
cannot  be  over-emphasized.  If  one  operation  depends  upon  another 
for  its  success,  unless  that  one  is  a  success,  the  other  will  be  a 


failure.  Each  facility  should  be  independent  to  an  extent  that  if 
any  one  unit  or  operation  should  fail  it  would  not  have  the  effect 
of  stopping  or  retarding  the  operation  of  the  terminal.  ^  Few  op- 
erations can  be  conducted  efficiently  for  any  length  of  time  if  the 
facilities  are  strained  to  the  limit.  To  this  end  each  facility 
should  be  designed  to  perform  double  the  work  ordinarily  re- 
quired and  at  important  terminals  duplicate  facilities  should  be 
provided.  A  single  track  lead  to  an  engine  house  is  inexcusable. 
With  three  or  more  tracks  available  a  majority  should  be  assigned 
to  incoming  engines.  Sufficient  leads,  switches,  and  crossovers 
must  be  provided  to  avoid  delays  at  coaling  station,  ash  pit,  in- 
spection pit,  or  other  facility.  As  a  general  rule  a  number  of 
short  leads  are  preferable  to  a  single  long  lead  as  this  enables  one 
engine  to  move  independently  of  others.  Where  number  of  leads 
is  restricted  frequent  crossover  switches  should  be  provided  to  pre- 
vent blocking  any  locomotive.  •  Lead  track  to  turntable  should  line 
up  with  corresponding  tracks  in  engine  house  for  convenience  in 
placing  dead  engines  in  the  house.  - 

Enginehouse  Design — General   Features 

Modern  enginehouses  divide  themselves  into  three  classes ;  a 
brick  wall  with  wood  frame  and  roof,  reinforced  concrete  frame 
and  roof,  and  a  combination  of  steel  frame  and  reinforced  con- 
crete. The  first  mentioned  type  is  cheapest  and  most  generally 
used,  but  the  trend  has  been  toward  reinforced  concrete.  All  engine- 
houses  should  be  of  fire-proof  construction  as  far  as  possible.  In 
designing  an  enginehouse  provision  should  be  made  for  doubling 
the  capacity  needed.  It  is  first  necessary  to  determine  the  class 
of  repairs  to  be  made  to  power  and  the  extent  of  such  repairs. 
This  involves  a  study  of  the  capacity  for  doing  such  work  at 
other  terminals  to  which  the  engines  run.  Also  the  proximity  of  a 
back  shop  largely  determines  the  extent  of  repairs  necessary  in 
the  engineliouse.  It  is  desirable  to  locate  the  house  some  distance 
from  a  city  in  order  to  get  cheaper  land,  but  in  leaving  the  city  care 
should  be  taken  not  to  get  too  far  away  from  an  adequate  labor 
market.  The  number  of  stalls  to  be  provided  is  a  function  of  the 
engines  to  be  handled  and  the  expected  detention.  If  100  engines 
are  to  be  cared  for  and  each  may  occupy  a  pit  12  hours,  then  50 
pits  will  be  needed.  If  the  average  detention  is  only  8  hours  a 
day  then  34  stalls  will  be  ample.  Quality  of  water,  as  affecting 
boilers,  and  amount  of  local  switching  may  also  exert  considerable 
influence  upon  the  number  of  stalls  necessary. 

Enginehouses  are  made  in  various  cross   sections  to  suit  local 


477 


478 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97,  No.  7 


conditions,  facilities,  funds  and  taste.  The  modem  house  for  a 
large  terminal  may  have  an  overhead  crane  with  down  draft 
sj'Stem,  boiler  washing  plant,  drop  pits  for  driving,  engine  truck 
and  tender  wheels,  jib  cranes  at  frequent  intervals  and  many  other 
up-to-date  facilities.  Practically  all  of  the  later  designed  engine- 
houses  have  increased  head  room  to  improve  ventilation  and  light- 
ing. The  continuous  monitor  type  of  house,  single  or  double,  is 
now  being  more  general^'  adopted.  The  depth  of  the  house,  over 
all  length  of  section,  has  now  increased  to  132  ft.  on  several  large 
roads.  The  rear  walls  of  the  house  (outer  circle  walls)  should  be 
practically  all  windows  if  good  lighting  is  desired.  Window  sills 
should  be  about  four  feet  from  the  floor. 

In  some  localities  the  shape  of  the  property  makes  a  rectangular 
house  fit  better  than  a  round  house.  For  large  stations  a  transfer 
table  may  be  located  between  two  transverse  rectangular  engine- 
houses  and  some  rectangular  layouts  will  require  both  a  transfer 
table  and  a  turntable.  A  transverse  rectangular  house  is  preferable 
to  a  longitudinal  arrangement.  The  rectangular  house,  owing  to 
its  parallel  spacing  of  pits,  is  much  easier  and  cheaper  to  build 
than  a  round  house.  One  particular  advantage  of  the  rectangular 
house  with  a  wye  is  the  saving  in  space  permitted  inside  the  build- 
ing on  account  of  the  parallel  track  arrangement.  Also  the  build- 
ing may  be  designed  so  that  it  may  be  increased  by  adding  multiples 
as  desired.  Leads  and  wye  tracks  cost  less  to  maintain  than  turn- 
tables. The  vulnerability  of  the  turntable  to  accident  is  pointed 
out  as  a  reason  for  the  wye  arrangement. 

Enginehouses  should  be  designed  so  that  iboth  engine  and  tender 
trucks  can  be  removed  at  the  same  time,  with  tender  cut  loose,  if 
desired.  The  distance  from  the  engine  pilot  to  the  outer  wall 
varies  from  8  to  IS  ft.  and  from  tender  to  inside  doors,  5  to  10 
ft. ;  distance  from  engine  to  side  walls  from  5  to  10  ft.  Doors  vary 
from  12  to  14  ft.  wide  and  from  14  to  18  ft.  high.  Doors  are  made 
of  wood  or  steel  frame,  swinging,  and  rolling  wood  or  steel  slats. 
Columns  may  be  omitted  in  the  drop  pit  section  and  trusses  sub- 
stituted. This  provides  a  clear  passage  for  moving  wheels  from 
pits  to  rear  of  house.  Outer  row  of  columns  should  be  made 
strong  enough  to  support  jib  cranes,  which  may  then  be  installed 
at  any  time  desired. 

In  January,  1921,  a  committee  of  the  American  Railway  En- 
gineering Association  collaborating  with  a  committee  of  the  Me- 
chanical Division,  American  Railway  Association  sent  out  a 
questionnaire  covering  the  principal  features  of  enginehouse  de- 
sign. Here  follows  a  short  quotation  from  the  1922  report  of 
this  committee. 

The  Mechanical  Division  committee  recommends  a  permanent 
floor,  preferably  wood  block  or  brick  on  a  concrete  foundation  for 
the  outer  half  of  the  house  where  most  trucking  is  done.  Con- 
crete is  satisfactory  for  the  remainder  of  the  floor.  The  floor 
should  slope  from  the  line  of  columns  between  pits  to  drain  into 
pits,  about  ^/i  in.  per  ft.  The  committee  considers  the  ideal  floor 
to  be  of  creosoted  wood  block  (12  lb.  per  cu.  ft.),  laid  direct  on  a 
six-in.  concrete  base  with  a  bituminous  cushion  and  filler.  Such  a 
floor  is  easy  to  truck  over  and  work  on  and  does  not  damage 
engine  parts  and  tools  dropped  on  it.  The  floor  will  be  water- 
proof. Floor  between  pits  can  be  made  cheaper  than  in  the  outside 
circle  where  most  trucking  is  done.  The  roof  structure  recom- 
mended is  to  be  fire  proof  and  is  a  combination  of  reinforced  con- 
crete and  tile.  Non-fire-proof  roof  to  be  wood  of  slow  burning 
construction. 

Replies  to  the  questionnaire  indicated  a  marked  preference  for 
swinging  wood  doors.  Rolling  lift  doors  are  not  as  satisfactory  on 
account  of  the  liability  of  getting  out  of  order  and  the  difiiculty  in 
repairing  damage  done  by  engines.  The  committee  recommends 
the  wood  swinging  door  as  satisfactory  and  easy  to  keep  in  repair. 
Door  openings  should  not  be  less  than  17  ft.  in  clear  height  and 
13  ft.  in  clear  width.  The  replies  to  questionnaire  developed  the 
general  opinion  that  there  is  no  satisfactory  smoke  jack.  Cast 
iron  is  the  first  choice,  asbestos  second,  and  wood  third.  Wood, 
fire-proofed  appears  to  be  as  satisfactory  as  any  other  type.  The 
smoke  jack  hood  recommended  is  42  to  48  in.  wide  and  at  least 
10  ft.  and  preferably  12  ft.  long  with  a  flue  opening  of  at  least 
7  sq.  ft.  All  piping,  etc.,  should  as  far  as  possible  be  maintained 
outside  the  path  an  engine  would  take  in  passing  through  the 
/     outer  wall  of  the  house,  account  of  accident. 

Turntable,  Tractor  and  Pit 

Turntables  are  now  generally  100  to  110  ft.  long  and  120  ft.  is 
being  used  for  Mallet  engines.     All  turntables  should  be  equipped 


with  a  suitable  tractor  or  tractors.  A  Mechanical  Division  Com- 
mittee of  the  American  Railway  Association  at  a  meeting  December 
15,  1920.  concluded  that  one  turntable  was  ordinarily  sufificient 
for  a  50-stall  enginehouse.  A  50-stall  house  would  provide  for 
dispatching  lOO  engines  per  day  if,  for  example,  each  engine  was 
detained  in  the  house  (average)  12  hours  a  day.  This  would  mean 
200  moves  of  the  table  daily  if  each  dispatchment  required  two 
moves,  one  in  and  one  out,  and  all  engines  were  dispatched.  In 
other  words,  the  table  must  turn  once  every  7.2  minutes.  If  a  peak 
load  period  occurs  in  which  25  per  cent  of  the  movements  are  made 
in  four  hours  this  would  require  the  table  to  turn  once  in  every 
4.8  minutes,  which  is  about  as  fast  as  dependable  operation  will 
justify.  Another  consideration  is  the  delay  on  account  of  fail- 
ure of  power  or  table  which  in  some  cases  may  justify  one  table 
for  enginehouses  with  less  than  50  stalls. 

The  size  of  the  turntable  has  a  considerable  bearing  upon  the 
number  of  stalls  in  the  house  and  longer  tables  permit  more  ap- 
proaches without  having  frogs  in  the  track  at  edge  of  table. 
Generally,  the  longer  the  table  the  less  waste  floor  space  at  outer 
circle  of  house,  this  results  from  reducing  the  angle  of  stalls. 
The  turntable  deck  should  be  wide  enough  to  provide  a  walk  each 
side  with  handrail  protection.  The  turntable  pit  should  be  paved 
and  drained.  The  turntable  should  be  long  enough  to  balance  the 
engine  when  tender  is  empty.  A  deck  turntable  with  plate  girders 
below  in  pit  is  preferable  to  a  through  plate  t>-pe  with  shallow 
pit,  when  the  cost  of  construction  is  not  greater  and  when  drain- 
age will  permit. 

There  are  two  recognized  types  of  turntables : 

1.  Balanced. 

2.  Three  point  support. 

(a)  continuous — through  beams. 

(b)  non-continuous — bolted  or  riveted  beams. 

The  minimum  length  of  balanced  turntable  should  be  such  that 
no  part  of  the  engine  or  tender  will  project  beyond  the  edge  of  the 
table  w'hen  the  engine  with  tender  empty  is  balanced  on  the  table. 
With  an  adequate  three-point  support  table  no  part  of  the  engine 
or  tender  will  ever  project  beyond  the  ends  of  the  table  as  the 
balancing  feature  is  not  necessary  with  this  type. 

Cranes,  Tractors  and  Hoists 

Where  heavy  repairs  are  contemplated,  an  enginehouse  may  be 
equipped  with  overhead  cranes.  When  the  house  is  not  equipped 
with  a  down  draft  exhaust  system,  the  crane  may  only  extend 
from  the  smoke  jack  to  the  tender  but  .with  the  down  draft  system 
the  crane  may  be  extended  to  the  outer  circle  wall  of  the  house. 
This  emphasizes  one  particular  advantage  resulting  from  down 
draft  methods.  Portable  cranes  are  always  useful  and  should  be 
generally  employed.  Jib  cranes  are  recommended,  even  when  an 
overhead  crane  is  provided,  if  quick  material  movement  is  desired. 
Without  an  overhead  crane,  jib  cranes  of  two-  or  three-ton 
capacity,  swinging  on  outer  circle  columns  between  working  pits, 
are  very  desirable.  Jib  cranes  at  drop  pits  are  best  located  on 
the  nearest  column  to  the  pits.  Tractors,  where  floors  are  suit- 
able and  specially  provided,  will  greatly  expedite  the  movement  of 
material.  Many  commonly  removed  parts  of  modern  engines  have 
now  outgrown  the  hand  operated  truck. 

A  joint  committee  of  the  American  Railway  Engineering  As- 
sociation and  American  Railway  Association  made  a  report  in 
1922  in  part  as  follows :  "Replies  received  from  forty-two  roads 
regarding  cranes  showed  that  twenty-one  roads  used  no  mechanical 
devices  at  all,  seven  used  traveling  cranes,  eight  used  some  jib 
cranes,  eight  used  monorails  and  chain  hoists  and  five  used  tractors. 
Six  roads  contemplated  using  traveling  cranes.  In  general,  the 
crane  equipment  is  dependent  upon  the  nature  of  repairs  to  be 
made,  proximity  of  back  shop,  etc.  A  terminal  handling  75  or 
more  locomotives  per  day  should  have  overhead  cranes  or  be  well 
supplied  with  jib  cranes.  The  general  feeling  regarding  the  use 
of  unwheeling  hoists  in  engine  houses  seems  to  be  that  they  will 
prove  economical  where  all  drivers  are  to  be  dropped  and  work 
done  on  them,  but  where  no  work  is  to  be  done  on  the  wheels  or 
on  a  few  pairs  only,  the  drop  pits  are  more  economical.  The  same 
remarks  apply  to  the  drop  table  in  this  case  as  to  the  unwheeling 
hoists." 

Engine  Pits  and  Drop  Pits 

A  Mechanical  Division  committee  of  the  American  Railway 
Association  concluded  that  the  following  characteristics  of  engine 
pits   were  desirable. 
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Distance  from  inner  face  of  outer  wall  cf  engine  house  to  inner  face 

of    pit    wall 13      ft. 

Distance  inner  circle  columns  to  pit  wall 10      ft. 

Clear    width    of    pit 4      ft. 

Oear  depth  of  pit  below  top  of  rail 2'A  ft. 

Jack  timbers  should  run  the  full  length  of  the  pit.  Pits  should 
be  crowned  at  the  center  with  a  gutter  on  each  side.  Drainage 
should  be  toward  the  turntable  with  a  sewer  grate  at  the  extreme 
end  of  the  pit.   The  slope  for  drainage  should  be  at  least  6  in.  total. 

The  majority  of  roads  recommend  drop  pits  to  take  care  of 
main  trailer,  engine  truck  and  tender  truck  wheels.  Pits  for  the 
engine  wheels  are  especially  desirable.  Installation  of  pits  for 
removing  tender  wheels  would  raise  the  standard  of  maintenance. 
Where  Mallet  engines  are  handled  a  double  drop  pit  is  recom- 
mended. Drop  tables  are  favorably  mentioned  for  enginehouses. 
A  hydraulic  jack  is  favored  for  drop  pit  work  although  several 
roads  prefer  air  jacks  since  the  telescoping  feature  requires  less 
depth  of  it.  There  is  reference  to  a  special  compressed  air  tele- 
scoping jack  which  gives  reliable  service.  Drop  pits  should  be 
located  near  the  machine  shop  so  that  wheels  can  easily  run  in,  if 
desired.  Drop  pits  or  drop  tables  are  necessary  in  every  house 
and  the  installation  of  a  hoist  does  not  do  away  with  need  for 
a  drop  pit  when  a  pair  of  wheels  must  be  removed. 

Shops  and  Tool  Equipments 

The  extent  of  the  shop  facilities  will  depend  upon  the  location 
of  the  house  with  reference  to  the  back  shop.  The  machine  shop 
should  be  in  an  annex,  or  adjacent  to  the  enginehouse  and  generally 
contain  only  such  machinery  as  is  necessary  for  light  or  running 
repairs.  It  is  not  good  practice  to  install  machinery  in  the  circle 
or  enginehouse  proper.  The  boiler,  smith  and  tin  shops  may  be 
located  in  the  machine  shop  for  small  terminals,  or  adjacent  to 
it  for  larger  houses. 

The  following  machines  and  facilities  have  been  recommended  by 
previous  committees  for  enginehouses  operating  independently  of 
back  shops : 

1 — 36-in.  by  36-in.  by  8  ft.  planer  1 — 4-inch   pipe   threader 

1 — 36-in.    drill   press  1 — -IVS-in.    bolt   cutter 

1 — 30-in.   radial   drill   press  1 — dcuble    punch    and    shear — 24-in. 

1 — 20-in.    drill    press  by     36-in.     metal     up    to     Ij-a-in. 

1 — 44-in.    boring   mill  thick 

1 — lathe    for   largest    piston    head  1 — fianeine   clamp.    lO-ft. 

1 — 24-in.   by    16-ft.'  engine  lathe  I — SOO-lb.    steam   hammer 

1 — 16-in.    by    6-ft.    portable   lathe  1 — set    tin    shcp   tools 

2 — 16-in.    by   6-ft.    stationary  lathe  2 — 1    man    electric    welders 

1 — 28-in.    D.    H.    crank   shaper  1 — acetylene  torch    outfit 

2 — double   grinders  Blacksmith   forges  and  an   annealing 

1 — grindstone  furnace 

1 — 50-ton   press 

It  is  well  to  locate  the  machine  shop  as  far  away  as  practicable 
from  enginehouse  gases.  The  American  Railway  Engineering 
Association  typical  terminal  layout  shows  the  machine  shop  ex- 
tending out  from  the  circle  of  the  house  with  one  enginehouse 
track  passing  through  it.  The  blacksmith  shop,  foreman's  office 
and  toolroom,  also  storeroom,  are  shown  in  the  machine  shop 
or  adjacent  to  it.  Another  alternative  plan  shows  the  engine  and 
drop  pits  in  the  machine  shop  and  two  enginehouse  tracks  enter- 
ing the  machine  shop  but  not  passing  through  it.  The  boiler 
and  smith  shops  are  in  the  machine  shop  with  the  office  and 
storehouse  building  adjacent.  The  boiler,  tin  and  pipe,  flue  and 
smith  shops  in  large  terminals  are  best  located  in  separate  rooms 
or  buildings  adjacent  to  the  machine  shop. 

Boiler  Washing  System 

The  majority  of  roads  questioned  by  the  committee  favored 
equipping  all  enginehouse  stalls  with  hot  water  wash-out  and 
refilling  facilities.  A  few  roads  prefer  only  one-half  of  the  engine- 
house  so  equipped.  The  general  opinion  is  that  washing  boilers 
with  hot  water  is  at  all  times  desirable  from  the  standpoint  of 
saving  in  time,  fuel  and  water  and  reduction  in  fire  box  and  flue 
repairs.  When  a  house  is  not  equipped  with  a  washing  system 
the  blow-off  steam  from  boilers  should  discharge  outside  the 
house.     All  hot  water  and  steam  pipes  should  be  lagged. 

A  committee  of  the  American  Railway  Engineering  Association 
considered  it  good  practice  to  place  a  set  of  blow-off  boxes  not 
far  from  the  cinder  pit  so  that  locomotive  boilers  may  be  blown 
off  a  little  before  entering  the  enginehouse.  This  arrangement 
reduces  the  chances  of  clogging  the  blow-off  line  in  the  engine- 
house,  and  where  boiler  washing  plants  are  installed  gives  cleaner 
water   for   washing  out  and  less   sediment  to   dispose   of. 

Plans  have  recently  been  advanced  which  aim  to  fill  boilers 
with  steam  at  100  lb.  pressure  or  over,  steam  to  be  obtained 
direct  from  power  house.     It   is  claimed  that  this  procedure  re- 


sults in  much  saving  of  time  and  is  more  economical  than  present 
practices.  Your  committee  recommend  that  this  matter  be  in- 
vestigated further  and  report  made. 

Ash  Handling  Facilities 

There  is  some  differ  pinion  as  to  the  best  location  for 

ash   handling   facilities.      ;  jcnerally  conceded,   particularly   in 

cold  climates  that  ash  pits  should  be  located  near  the  enginehouse 
so  that  engines  can  readily  enter  the  house,  on  their  own  steam, 
with  tires  dumped.  Also  the  time  of  exposure  of  firebox  sheets 
to  the  cold  is  shortened  by  this  location.  The  ash  pit  is  un- 
questionably the  governing  facility  outside  of  the  enginehouse. 
This  is  due  to  the  lengtli  of  time  required  for  this  operation. 
New  ash  pits  should  be  designed  to  take  care  of  a  peak  load  of 
25  per  cent  more  engines  than  the  ordinary  maximum  and  50 
per  cent  more  would  be  better. 

The  kind  and  type  of  ash  handling  facility  depends  entirely 
upon  local  conditions.  The  length  and  capacity  of  pits  depends 
upon  the  Jiiaximum  number  of  engines  handled  at  the  terminal 
in  24  hours.  At  terminals  where  a  large  number  of  engines  must 
be  handled  quickly  probably  the  water  pit  type  is  the  best.  At 
terminals  where  there  is  no  congestion  of  engines  the  bucket  con- 
veyor type  of  ash  pit  works  out  satisfactorily.  Water  pits  do 
not  function  as  well  in  cold  weather  account  of  steam  rising  from 
the  water  and  tendency  for  loaded  wet  ashes  to  freeze  solid  in 
cars.  In  designing  water  pits,  care  should  be  taken  to  safeguard 
all  approaches  so  that  men  will  not  fall  into  them.  A  well- 
designed  water  pit  will  allow  from  four  to  six  engines  to  be 
handled  at  one  time  and  the  pit  capacity  should  be  sufficient  to 
hold  ashes  for  several  days,  if  necessary,  account  of  damages 
to  crane  or  lack  of  car  supply.  Water  pits  require  a  minimum 
number  of  men  for  the  service  rendered  and  the  force  may  be 
easily  adjusted  to  the  demand.  The  capacity  of  pits  may  be 
increased  readily  by  lengthening  at  either  end.  Length  of  each 
pit  handling  two  engines  per  track  should  be  from  1J4  to  1^4 
times  the  length  of  engine  and  tender,  and  length  of  pit  handling 
3  engines  per  track  should  be  from  Z^A  to  2J4  times  length  of 
engine  and  tender.  The  type  of  engine  selected  should  reflect 
future  operating  needs. 

A  sub-committee  of  the  American  Railway  Engineering  Asso- 
ciation made  a  very  exhaustive  report  on  ash  pits  to  the  1922 
convention.  Several  paragraphs  abstracted  from  this  report  are 
here  inserted. 

A  new  type  of  ash  pit  having  many  unusual  features  has  been 
described  recently  in  technical  publications.  This  pit  is  located  in 
the  roundhouse  and  runs  transversely  under  each  stall.  Engines 
come  direct  from  train  to  stalls  in  house.  The  pit  is  a  sloping 
trough  14  ft.  wide  at  top  in  which  a  stream  of  water  flows  con- 
stantly. Ashes  dropped  into  this  trough  are  washed  dowp  to  an 
outside  storage  pit  from  which  they  are  loaded  into  cars  with 
clam  shell  buckets.  The  top  of  the  trough  is  ^gvel  with  the  bottom 
of  engine  pit  and  when  not  in  use  is  covered  with  a  movable 
plate  to  preserve  the  continuity  of  the  engine  pit  floor.  Your 
committee  suggests  that  this  arrangement  be  investigated  and 
reported  on  by  a  future  committee. 

Ash  pit  design  obviously  depends  upon  the  number  of  engines 
handled.  A  check  of  over  7,000  fire  cleanings  showed  1.41  cu. 
yd.  of  ashes  removed  per  engine,  with  a  good  grade  of  coal. 
Your  committee  recommends  from  2  to  3  cu.  yd.  of  ashes  per 
engine  for  average  storage  capacity.  Where  local  data  has  not 
been  secured  it  is  recommended  to  design  pit  capacity  on  basis  of 
engine  standing  45  minutes  on  pit  for  cleaning  operation.  This 
includes  two  men  working  30  minutes. 

Coaling  Station,  Sand  Storage  and  Water  Cranes 

Coaling  stations  may  be  of  the  modern  mechanical  type  or  the 
older  gravity  tipple.  The  type  selected  usually  depends  upon  the 
number  of  engines  handled,  the  number  of  tracks  available  for 
coaling  engines  and  the  kind  of  coal  used.  Station  capacity  should 
be  at  least  24~  hours'  supply  and  better  48  hours,  for  maximum 
demand.  The  coal  storage  bins  should  be  made  self-cleaning  as 
much  as  possible  by  proper  sloping  of  forces.  Gravity  tipple 
outlet  fixtures  may  be  of  the  under-cut  or  over-cut  type.  Prefer- 
ence is  shown  for  the  over-cut  fixture  as  it  seems  to  provide  more 
even  mixing  of  coal  delivered. 

Mechanical  coaling  stations  should  be  of  the  transverse  type  and 
a  station  serving  several  tracks  is  preferable  to  the  longitudinal 
type  because  it  facilitates  engine  movement  to  and  from  the  sta- 
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tion.  When  it  is  necessary  to  deliver  coal  to  two  or  more  tracks 
it  is  best  to  install  a  mechanical  type  of  station.  Loaded  coal 
car  tracks  should  have  a  down  grade  toward  the  track  hopper  to 
permit  easy  feeding  of  cars.  The  receiving  hopper  must  be  long 
and  wide  enough  to  handle  a  complete  car  and  provide  sufficient 
room  for  unloading  and  handling  coal.  The  hopper  should  be 
protected  from  the  weather.  It  is  not  good  practice  to  have  a 
steel  car  chute  too  close  to  ash  pits  on  account  of  fumes  from 
wet  ashes  corroding  the  steel.  A  good  many  modern  mechanical 
stations  are  built  of  concrete,  with  usual  bucket  type  conveyor. 
Under  certain  conditions  a  belt  conveyor  has  been  found  satis- 
factory and  economical.  A  coal  measuring  or  weighing  device 
is   recommended   for  all   coaling  stations. 

A  longitudinal  coaling  station  designed  recently  and  described 
in  technical  papers  shows  coal  dumped  into  a  pit  below  the 
ground  level.  A  clam  shell  with  traveling  crane  lifts  the  coal 
to  gravity  chutes  which  deliver  direct  to  tenders.  This  type  of 
coaling  station  has  a  number  of  new  features  which  may  prove 
superior  in  operation  or  economy  to  other  types.  •  Your  com- 
mittee suggests  that  this  arrangement  be  studied  and  reported 
on   by   a   future   committee. 

Sanding  facilities  are  usually  found  in  common  with  coal 
chute  so  that  sanding  may  be  accomplished  while  taking  coal. 
Also  in  small  terminals  the  duties  of  men  operating  tipple  and 
sand  facilities  may  be  combined.  Sand  should  be  dumped  from 
road  cars  into  a  pit  beneath  the  track  or  trestle.  Storage  capacity 
of  green  sand  should  be  sufficient  for  several  months'  supply ;  a 
winter's  supply  should  be  provided  in  cold  climates.  Modern 
sanding  facilities  are  recommended  for  all  large  terminals.  One 
well-known  arrangement  provides  for  dumping  wet  sand  through 
a  hopper  to  an  underground  storage  pit,  from  there  it  is  elevated 
in  conveyor  buckets  to  dryers  which  in  turn  discharge  dry  sand 
by  gravity  into  tanks.  These  tanks  are  charged  with  air  which 
forces  dry  sand  to  other  tari;s  high  enough  to  discharge  by 
gravity  to  engine  boxes.  Smallei  vminals  may  be  equipped  with 
dryers  preferably  of  the  stove  type,  on  ground  level  which  dis- 
charge dry  sifted  sand  by  gravity  into  underground  tanks  from 
which  sand  is  forced  by  air  to  overhead  gravity  tanks  similar  to 
mechanical   arrangement   just   described. 

The  location  and  number  of  water  cranes  or  columns  depends 
upon  the  importance  of  the  terminal  and  local  conditions  in  the 
terminal  and  yard.  Water  supply  for  yard  engines  should  be 
especially  considered  and  water  storage  tanks  should  always  be 
of  very  liberal  proportions.  No  water  crane  should  be  located 
where  the  overflow  will  freeze  on  switches.  Suitable  sewer 
gratings  should  always  be  furnished  to  carry  away  surplus  water. 
Water  columns  should  also  be -located  near  the  entrance  to  the 
terminal  and  water  should  he  equally  available  for  inbound  and 
outbound  engines.  Engines  taking  water  should  not  block  the 
movement  of  other  engines. 

Inspection  Pits  and  Washing  Platform 

A  number  of  roads  have  found  inspection  pits  to  be  an  important 
addition  to  the  terminal.  In  cold  climates  pits  should  be  covered 
with  a  protection  shed.  Pits  should  be  connected  by  transverse 
tunnels  with  steps  up  to  ground  level  in  the  clear.  The  inspector's 
office  should  have  a  pneumatic  tube  connection  with  enginehouse 
foreman's  office  to  expedite  writing  up  and  issuing  orders  for 
making  repairs  necessary.  Track  space  for  two  times  their 
capacity  should  be  allowed  front  and  rear  for  power  waiting  for 
and  leaving  the  inspection  pits.  Inspection  pits  are  best  made 
of  concrete  with  floor  crowned  in  the  middle  for  drainage.  Suffi- 
cient sockets  for  portable  and  fixed  lights  should  be  provided. 
The  inspection  pit  is  really  the  entrance  or  beginning  of  the 
terminal.  Here  the  crews  are  usually  released  and  it  is  a  con- 
venient location  for  locker,  wash  and  toilet  rooms  for  crews, 
also  the  inspector's  office. 

Buildings  and  Offices 

The  location  of  the  wash  platform  is  subject*  to  considerable 
difference  of  opinion.  In  some  cases  it  is  thought  best  to  wash 
engines  first  on  entering  the  terminal  and  before  inspection. 
Others  prefer  to  wash  last,  after  engines  leave  ash  pits  and 
just  before  entering  house.  Some  roads,  particularly  in  cold 
climates,  prefer  the  washing  facilities  in  the  enginehouse  and  one 
stall  is  occupied  for  this  purpose.  The  wash  platform  should 
be  arranged  so  that  operators  can  climb  up  easily  when  washing 
upper  parts  of  engines  and  tenders. 


The  officer  in  charge  of  enginehouse  should  have  an  office 
adjacent  to  the  house.  This  building  should  provide  rooms  for 
usual  clerks  and  dispatchers.  Suitable  locker  and  wash  rooms 
and  toilets  should  be  provided  for  all  enginehouse  employees, 
also  an  ample  supply  of  drinking  water  conveniently  located.  A 
proper  telephone  connection  for  all  offices  at  the  terminal  is 
very  important.  This  may  be  handled  through  a  private  branch 
exchange. 

The  supply  house  should  be  so  located  that  supplies  may  be 
taken  from  incoming  engines,  checked  into  house  and  out  again 
to  out-going  engines.  The  location  depends  upon  the  general 
design  of  the  terminal  and  should  be  so  convenient  as  to  cause 
no  delay  to  arriving  and  departing  engines.  At  small  terminals 
the  supply  house,  if  large  enough,  may  be  used  jointly  with  other 
houses  or  offices  which  may  be  located  nearby. 

Light  repair  sheds  are  not  in  general  use.  A  considerable  num- 
ber of  engines  do  not  have  to  go  into  the  house  and  these  may 
be  very  readily  cared  for  in  the  repair  shed.  Shed  should  be 
located  near  the  machine  shop.  Light  repair  sheds  provide  cheap 
floor  space  for  tightening  and  testing  engines  and  thus  conserve 
the  high-priced  floor  space  in  the  enginehouse  for  heavier  repairs. 
It  is  recommended  that  more  data  be  obtained  relative  to  the 
economy  and  usefulness  of  this  facility. 

Storehouse  and  Oil  House 

The  storehouse  and  its  facilities  should  be  centrally  located, 
preferably  close  to  enginehouse  and  machine  shop.  Walls  s'nould 
have  plenty  of  windows  and  material  handling  should  be  ex- 
pedited by  suitable  roadways,  platforms  and  racks.  The  oil  and 
storehouses  should  be  of  fireproof  construction.  Storehouse 
should  be  placed  so  that  men  will  not  have  to  cross  enginehouse 
leads  to  get  materials. 

Oil  requirements  at  large  terminals  necessitate  a  separate  oil 
house  with  attendant,  located  conveniently  to  enginehouse  and 
machine  shop.  At  a  terminal  where  oil  requirements  are  light 
the  oil  house  may  be  made  a  part  of  the  storehouse  but  separated 
from  it  by  fire  walls.  In  any  case,  the  oil  house  should  be 
adjacent  to  storehouse. 

Exhibit  B — Power  Houses 

The  following  is  a  summary  of  previous  reports  of  the  commit- 
tee on  Modernization  of  Stationary  Boiler  plants,  condensed  and 
brought  up  to  date. 

Power  House  Building 

Location 

The  power  plant  should  be  located  centrally  with  respect  to 
distribution  of  live  steam  (especially  to  roundhouse  blower  lines)  ; 
exhaust  steam  for  heating ;  electric  current ;  air  and  water.  If 
plant  is,  or  may  be  operated,  condensing  the  location  with  respect 
to  source  of  circulating  water  and  disposal  of  hot  well  discharge 
should  be  considered.  Also  plant  should  be  readily  accessible  for 
switching  and  storage  of  fuel  and  cinder  cars. 

Construction 

Frame.  Wood  frame  and  wood  roof  trusses  are  desirable  for 
small  plants  up  to  300  hp.  or  temporary  plants.  Steel  frames 
and  trusses  have  the  advantage  of  permanency,  and  structural 
possibilities,  such  as  furnishing  support  for  coal  bins,  ash  con- 
veyors, traveling  cranes  and  piping. 

Walls.  Wood  or  galvanized  iron  walls  are  advisable  only  in 
small  or  temporary  installations.  Brick  or  reinforced  concrete  are 
superior  and  cost  less  for  maintenance. 

Floors.  Concrete  or  similar  floors  are  best.  The  floors  should 
not  be  connected  to  engine  foundations  and  should  be  provided 
with  suitable  drains.  Whenever  possible  a  basement  should  be 
provided  below  the  engine  room  floor  to  accommodate  exhaust 
steam  and  other  pipe  lines  with  sufficient  head  room  for  men  to 
work.  Often  it  is  desirable  to  make  the  basement  floor  of  one 
concrete  slab  reinforced  about  two  feet  thick  for  supporting 
machine   foundations. 

Roof.  It  is  advisable  to  have  the  roof  of  fireproof  construction, 
especially  over  boiler  room. 

JViiidozus.  Ample  windows  to  be  provided  for  ventilation  and 
light.     Steel  sash  are  preferable. 
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Doors.  The  doors  should  be  conveniently  located  and  of  sufti- 
cient   size  to   move  machines   in  and  out  the   building. 

Ventilation.  Natural  draft  or  induced  draft  ventilation  should 
be  installed,  especially  in  engine  room  where  electric  machinery 
is   in  operation,   and   must  be  kept  cool. 

Cranes.  It  is  advisable  to  install  hand-operated  traveling  cranes 
over  the  equipment  in  the  engine  room  for  taking  out  crank 
shafts,  pistons,  etc. 

Power  House  Equipment    * 
Boilers 

Type.  The  following  types  of  boilers  are  generally  employed 
in  railway  power  plants:  (I)  Locomotive  type.  (2)  Scotch 
Marine   type.     (3)    Horizontal   return   tubular.     (4)    Water  tube. 

Locomotive  type  boilers  have  an  advantage  in  small  railway 
power  plants,  as  these  boilers  are  often  obtained  from  dismantled 
locomotives  and  the  cost  of  installation  is  small. 

Horizontal  return  tubular  boilers  are  also  comparatively  less 
expensive,  especially  the  installation.  The  advisable  limiting  size 
of  locomotive  and  horizontal  return  tubular  boilers  is  ISO  hp., 
and  the  highest  boiler  pressure  ISO  lb.  When  more  than  six 
locomotives  or  return  tubular  boilers  are  in  one  installation  it  is 
then  desirable  to  consider  water  tube  boilers  of  larger  capacity 
per  unit.  For  the  relative  efficiencies  of  locomotive,  return  tubular 
and   water  tube,  see   Table   1. 

t,\ble   1 — comp.^rative  epfictencies  of  locomotive  return  tvbul.\k  and 
Waiertube  Boilers  Hand   Fired  and  Stoker  Fired 

Lb.  of  water 
evaporated  per  lb.  of  com- 
bustible from  and  at  212  deg.  F. 

f  ' — \ 

Hand  fired  Stoker  fired 

Locomotive    type    4  to     6.5  

Return   tubular   Ivpc 5.5  to     9  6  to  10 

Water    tube    type" 7      to  1C.5  8  to  12 

Settings.  The  foundations  of  boilers  should  be  made  firm .  by 
proper  footings  to  prevent  settling  and  cracking  of  the  side  walls 
and  opening  up  of  pipe  joints  as  well  as  the  deterioration  of 
interior  brick   wall   and  distortion  of  the  boiler   itself. 

The  settings  of  water  tube  boilers  vary  with  the  type  and 
conditions  of  service  and  it  is  recommended  to  follow  setting 
plans   provided  by  the  manufacturer. 

Stack.  Stacks  may  be  of  steel,  brick  or  concrete.  The  com- 
parative cost  for  initial  installation  and  per  annual  maintenance, 
based  on  1922  figures,  are  shown  in  Tables  II  and  III  respectively. 

Table  II — Stacks  Costs  Per  Boiler  Horse  Power 

200  Hp.            400  Hp.  600  Hp.             80O  Hp. 

Steel     $600               $1,500  $2,100               $2,800 

Brick    2.700                  2.900  3,100                  3,500 

Concrete     2,600                  2,800  3,200                  3,600 

Table  III — .Maintenance  and  Depreciation  Costs  or  Stacks  Per  Year 
200  Hp.            400  Hp.  600  Hp.  800  Hp. 

Steel     $120  $240  • 

Brick     82  90  $95  $100 

Concrete     65  72  80  87 

Stokers.  With  hand  firing  and  hand  ash  disposal  one  fireman 
can  efficiently  attend  200  boiler  horsepower  or  500  boiler  horse- 
power if  he  shovels  coal  only.  With  stokers,  overhead  coal 
bunkers  and  mechanical  ash  conveyors  one  man  can  look  after 
1,000  to  4,000  boiler  horsepower.  Therefore,  with  all  factors 
considered,  such  as  reduction  in  boiler  room  force,  greater 
capacity  of  boilers,  interest  and  depreciation  on  investment,  etc., 
it  is  believed  that  plants  having  1,000  hp.  and  over  should  have 
stoker  feed  boilers  and  under  certain  conditions  profit  may  be 
shown  with  stoker  feed  boilers  in  less  than  1,000  hp.  The  type 
of  stoker  to  be  used  depends  upon  fuel  available  and  the  method 
of  conveying  same  in  the  power  plant.  Following  are  the  types 
of  stokers  in  general  use : 

1.  Hand  fired  and  hand  operated.  These  give  a  more  even  dis- 
tribution of  the  fuel  bed  but  do  not  eliminate  hand  firing. 

2.  Traveling  chain  grate  with  natural  draft.  This  type  of 
stoker  is  best  fitted  for  burning  small  sizes  of  free  burning 
bituminous  coals,  especially  coals  with  high  ash  content.  The 
capacity  of  the  boiler  is  limited  to  the  amount  of  fuel  which  can 
be  burned  on  the  grate  with  natural  draft  afforded. 

3.  Traveling  chain  grates  with  forced  draft.  This  type  of 
stoker  was  designed  especially  for  burning  coals  of  high  fixed 
carbon  such  as  anthracite,  slack  and  coke  breeze  and  has  proven 
successful  in  this  field.    Is  now  being  tried  more  or  less  successfully 


with  certain  bituminous  coals.  The  forced  draft  gives  this  type  of 
stoker  greater  capacity  than  the  natural  draft  stoker,  also  enables 
it  more  effectively  to  take  care  of  sudden  fluctuating  loads. 

4.  Over  feed  step  grates.  This  type  of  stoker  is  designed  for 
both  natural  draft  and  forced  draft  and  is  used  mostly  with  free 
burning  bituminous  coals. 

5.  Underfeed  stokers  with  forced  draft.  These  stokers  are  best 
adapted  for  burning  coking  bituminous  coals  of  all  grades  and 
sizes.  The  advantage  of  the  forced  draft  with  this  stoker  is  the 
same  as  with  forced  draft  chain  grate. 

6.  Pulverized  fuel.  At  present  pulverized  fuel  finds  its  field  in 
plants  exceeding  1,000  developed  boiler  horsepower.  Low  grade 
fuel  has  been  burned  and  high  boiler  efficiencies  obtained.  The 
process  of  pulverizing  is  being  perfected  and  cost  reduced.  The 
relative  cost  of  operating  pulverized  fuel  installations  and  stoker 
installations  depends  largely  upon  local  conditions. 

Coal  and  Ash  Handling  Apparatus.  Coal  should  be  placed  in  a 
boiler  room  and  on  the  grates  and  ashes  disposed  of  at  the  least 
cx>st.  This  usually  means  reducing  the  hand  labor  by  providing 
mechanical  cojl  and  ash  handling  equipment.  The  following  sys- 
tems are  in  general  use : 

1.  A  trestle  over  a  coal  bin  in  front  of  hand  fired  boilers,  the 
coal  being  dropped  into  the  bin  from  dump  coal  cars. 

2.  Continuous  conveyors  such  as:  Spiral  screw,  scrapers,  aprons 
and  buckets,  overlapping  pivoting  buckets  and  endless  belts. 

3.  Hoists  with  car  or  a  skip  hoist. 

4.  Clam  shell  operated  by  a  locomotive  crane. 

5.  Steam  ejector  for  ashes  suitable  for  small  plants. 

Feed  Water  Heaters.  It  is  very  advisable  to  use  feed  water 
heaters  in  plants  of  all  sizes.  The  feeding  of  cold  water  by  in- 
jector or  pumps  into  the  boilers  is  detrimental  to  the  boilers  and 
also  uneconomical.  There  is  a  saving  of  1  per  cent  in  fuel  for  each 
11  degrees  feed  water  heated  before  it  enters  the  boilers.  To 
insure  efficient  heating  of  the  water  and  reserve  storage  capacity, 
the  heater  should  be  of  ample  size.  In  plants  where  exhaust  steam 
is  used  for  heating  the  condensate  should  be  returned  to  the  feed 
water  heater.  In  such  cases  it  is  often  advisable  to  install  an 
auxiliary  reservoir  or  "make  up  tank"  above  the  heater  in  order 
that  the  heater  may  not  be  overflowed  when  a  large  quantity  of 
condensate  is  returned  during  the  short  period  of  time.  In  large 
power  plants  a  recording  meter  on  the  heater  is  a  convenience  in 
determining  the  load  carried  by  the  boilers.  The  open  type  feed 
water  heater  is  most  satisfactory  for  railway  power  plants. 

Feed  water  pumps.  Feed  water  pumps  should  be  of  ample  size 
and  at  least  two  pumps  (duplicate  imits)  provided.  Many  rail- 
roads find  outside  packed  plunger  type  to  be  the  most  satisfactory 
on  account  of  convenience  in  maintaining  the  packing. 

Engine  Rook  Equipment  ' 

Steam  Engines.  Due  to  the  fact  that  at  th£  majority  of  shops 
and  roundhouses,  cxhau.'it  steam  is  used  for  heating  •buildings  and 
also  because  steam  boilers  must  be  maintained  to  furnish  live 
steam  to  the  roundhouse  steam  blower  line  the  prime  movers  are 
mostly  steam  driven.  In  a  few  cases  it  has  been  found  ad- 
vantageous and  economical  to  install  gas  or  oil  engines,  but  so  long 
as  steam  locomotives  must  be  operated  the  steam  power  plant  will 
likely  predominate.  The  principal  classes  of  steam  driven  prime 
movers  are  as  follows  : 

1.  Reciprocating  engines  of  several  types. 

2.  Steam  turbines. 

The  determination  of  what  particular  kind  of  steam  engine  shall 
be  employed  requires  careful  analysis,  as  local  conditions  largely 
govern ;  such  as  floor  space  available,  amount  of  exhaust  steam 
needed  for  heat,  required  size  of  unit,  type  of  generator  and 
whether  plant  is  to  be  operated  condensing  or  non-condensing.  In 
general  it  may  be  said  that  in  units  up  to  250  hp.  operating  with 
exhaust  steam  used  for  heating,  reciprocating  engines  are  the 
most  desirable.  If  during  the  season  when  steam  heat  is  not  re- 
quired, and  at  the  same  time  fuel  must  be  conserved,  uniflow 
engines  may  be  considered.  Also  if  circulating  water  is  available 
engines  may  be  run  condensing.  In  units  above  250  hp.,  except  in 
special  cases,  steam  turbines  are  preferable.  In  order  to  secm-e 
reasonable  economy  from  steam  turbines  they  must  be  run  con- 
densing and  it  is  necessary  to  take  this  into  consideration. 

As  to  maintenance,  this  largely  depends  upon  local  conditions,  but 
in  general  steam  turbines  require  less  maintenance  than  reciprocat- 
ing engines,  but  when  repairs  are  necessary  it  generally  requires 
the  service  of  the  specialist  not  always  available  on  railroad  organ- 
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izations.  The  railway  shop  machinist  is  usually  capable  of  mak- 
ing repairs  to  the  reciprocating  engines. 

Air  Compressors.  The  air  compressor  equipment  for  the  shop 
terminal  should  be  of  ample  capacity.  Air  tools  will  not  operate 
efficiently  at  less  than  100  lb.  pressure.  The  intake  pipe  open- 
ing should  be  at  least  fifteen  feet  above  the  ground  and  protected 
so  far  as  possible  against  dirt,  dust  and  moisture  entering  the 
compressor.  Ample  air  reservoir  capacity  should  be  provided  and 
air  lines  should  be  protected  against  freezing  and  accumulation  of 
moisture.  In  some  cases  it  may  be  advisable  to  install  after  cool- 
ers to  relieve  the  air  of  suspended  moisture. 

Pumping  Units.  It  is  very  advisable  to  have  the  pumping  units 
accessible  to  the  other  engine  room  equipment,  especially  if  they 
are  to  be  depended  upon  for  fire  protection.  Fly  wheel  pumping 
engines  are  very  satisfactory  units. 

Power  House  Piping 

The  design  and  installation  of  power  house  piping  requires  care 
and  the  following  features  demand  particular  attention:  (a)  Sizes, 
(b)  Provisions  for  expansion  in  steam  lines,  (c)  Provisions  for 
proper  drainage  to  prevent  accumulation  of  water  with  resulting 
water  hammers  and  damage,  (d)  The  use  of  good  material  both 
as  to  pipe,  fittings  and  packing.  A  failure  in  the  piping  due  to 
poor  material  will  cost  many  times  what  would  be  saved  by  the 
use  of  such  material,  (e)  All  cutout  valves  for  boilers  and  steam 
driven  units  should  be  conveniently  located  and  within  reach  of 
the  power  house  attendants ;  if  necessary,  runways  over  boilers 
with  shops,  etc.,  should  be  provided  to  enable  the  attendants  to 
reach  all  valves,  (f)  Pipes  and  fittings  should  be  so  located  that 
all  parts  are  readily  accessible  for  repairing  and  renewing ;  avoid- 
ing, so  far  as  possible,  all  trenches  and  similar  unhandy  arrange- 
ments. 

Power  Plant  Efficiency 

Notwithstanding  that  a  power  plant  may  be  carefully  designed 
with  respect  to  building  arrangement  and  equipment,  it  will  not 
accomplish  what  was  expected  in  output  or  cost  per  unit  of  output 
unless  the  equipment  is  properly  operated  and  maintained  and  also 
economies  and  efficiencies  sought  after.  The  operating  engineer 
should  be  an  experienced  mechanic  capable  of  repairing  and  main- 
taining the  equipment  under  his  charge.  Cleanliness  of  machinery, 
floors,  walls,  etc.,  about  the  engine  room  and  boiler  room  indicates, 
as  a  rule,  a  careful  operating  engineer  and  one  who  maintains  his 
machinery  in  the  same  good  order.  The  maintenance  of  all  equip- 
ment is  of  the  utmost  importance  as  a  failure  may  occur  which 
will  cripple  the  roundhouse  terminal  and  perhaps  cause  a  shut- 
down of  the  shops. 

In  addition  to  the  proper  maintenance  of  equipment,  an  effort 
should  be  made  to  secure  the  output  at  as  low  a  cost  as  possible 
by  locating  and  correcting  the  inefficiencies  of  the  plant.  The 
losses  occur  in  both  the  boiler  and  engine  room  and  the  correction 
of  many  of  them  is  not  beyond  the  ability  of  the  usual  chief  engi- 
neer or  his  immediate  supervisor.  The  following  are  among  the 
more  important  causes  of : 

Boiler  Room  Losses 

Excess  of  Moisture  in  the  coal  caused  by  too  much  water  to 
"wet  down  the  coal." 

Incomplete  Combustion,  (a)  Due  to  insufficient  grate  area  or 
grates  being  clogged  up.  (b)  Unburned  coal  escaping  through 
the  grates  into  the  ash  pit.  (c)  Insufficient  air  supply  resuUing 
in  formation  of  smoke  and  unburned  gases,  such  as  carbon  mon- 
oxide, (d)  The  deterioration  of  boiler  bridge  walls  or  baffles 
being  burned  out  and  boiler  gases  short  circuited. 

E.rcess  Air  During  Combustion.  In  large  plants  where  efficient 
help  is  employed  the  use  of  stack  temperature  recording  instru- 
ments as  well  as  carbon  dioxide  recorders  are  helpful  in  determin- 
ing the  processes  of  combustion,  also  draft  gages  may  be  used  in 
determining  this  and  other  losses. 

Air  Leaks  in   Boiler   Settings.     Cracks    in   boiler   settings   and 
,   loose  clean  cut  doors  should  not  be  permitted,  as  air  infiltration 
cuts  down  furnace  efficiency. 

Cold  Feed  Water.  Boilers  should  be  fed  with  pumps  instead  of 
injectors  and  water  heated  in  a  feed  water  heater  which  should 
be  kept  clean  and  in  working  order. 

Scale  on  Boiler  Tubes.  Scale  Vg,  inch  thick  on  boiler  tubes  and 
shell  causes  heat  losses  up  to  10  per  cent.  Also  excessive  scale 
deposits  cause  rapid  deterioration  of  tubes  and  boilers  and  make 


for  excessive  repairs.    It  is  advisable  to  treat  very  hard  waters  to 
lessen  their  content  of  scale  forming  salts. 

Soot  on  Boiler  Tubes.  Soot  is  an  excellent  non-conductor  of 
heat  and  an  accumulation  of  soot  quickly  cuts  down  boiler  ef- 
ficiency. Permanent  soot  blowing  apparatus  is  now  usually  in- 
stalled with  all  water  tube  boilers  and  is  also  finding  favor  in 
smaller  installations  of  other  types  of  boilers. 

Engine  Room  Losses 

Steam,  Air  and  Water  Leaks.  Unless  steam,  air  and  water  leaks 
are  carefully  watched  they  will  be  the  source  of  great  expense. 
With  coal  costing  $4.00  per  ton  and  water  at  8  cents  per  one 
thousand  gallons  the  following  table  shows  loss  per  month  by 
steam,  air  and  water  leaks : 

Cost  of  Steam  Leaks 

Size  of  the  Cost  of  leal<  per  month — steam  pressure 

leak  or  sum  of  , '' \ 

the  severalleaks  60  lb.  120  1b.  150  1b.  200  1b. 

A    in.    diameter $2.98  $5.26  $6.44  $8.24 

M    in.    diameter 11.86  21.02  35.74  33.00 

K    in.    diameter 57.46  84.04  102.96  13_'.02 

'/    in.   diameter 189.90  336.10  411.86  528.08 

y.    in.    diameter 427.50  756.10  926.50  1,187.96 

1    in.    diameter 759.62  1,344.44  1,647.44  2,112.34 

Cost   of  Air   Leaks 
Size  of  the  Cost  of  leak  per 

leak  or  sum  month — air  pressure 

of  the  several  leaks  100  lb.  per  sq.  in. 

iV    in.    diameter $5.78 

J^    in.    diameter 23.18 

J4    in.    diameter 92.72 

'/.    in.    diameter 370.90 

Vx    in.    diameter 835  00 

1    in.    diameter 1,483.64 

Ci'ST  OF   W.ater   Leaks 
Size  of  the  Cost  of  leak  per 

leak  or  sum  month — air  pressure 

of  the  several  leaks  lOO  lb.  per  sq.  in. 

A    in.    diameter $12.00 

a    in.    diameter 48.00 

Vi    in.    diameter 192.00 

'4    in.    diameter 768.00 

Vi    in.    diameter 822.00 

1    in.    diameter 3,072.00 

Loss  from  Radiation.  All  steam  pipes  as  well  as  cylinders  and 
valve  chests  on  steam  operated  machines  should  be  well  insulated 
with  suitable  coverings  of  which  there  are  a  number  on  the  mar- 
ket. For  railway  power  plants  consideration  should  be  given  to 
fireproof  coverings  reasonably  unaffected  by  moisture  and  steam, 
with  a  composition  that  will  resist  an  ordinary  amount  of  han- 
dling as  well  as  vibration. 

Steam  Losses  in  Reciprocating  Engines.  Due  to  steam  leaking 
by  valves  and  pistons,  these  losses  are  obvious  and  can  be  and 
should  be  corrected  by  the  operating  force. 

Steam  Losses  in  Stca)n  Turbines  on  account  of  worn  blades  and 
nozzles  can  be  corrected  by  the  operating  forces  or  by  experts. 

Losses  in  Reciprocating  Steam  Engines  and  Air  Compressors 
on  account  of  incorrect  valve  settings  can  be  corrected  by  the  op- 
erating engineer  who  should  be  provided  with  steam  engine  indi- 
cators, etc. 

Losses  in  Pinnping  Machinery  on  account  of  slippage  by  water 
pistons  and   valves  can  be  corrected  by  the  operating  ertgineer. 

Power  Transmission 

Power  transmission  in  railway  shops  resolves  itself  into  the  fol- 
lowing classes : 

Transmission  by  Belting  and  Line  Shafting 

This  is  used  in  small  shops  where  no  electric  energy  is  avail- 
able, or  in  group  drives  in  large  shops  using  steam  engines  in 
the  former  and  electric  motors  in  the  latter.  Oak  tanned' leather 
belting  is  preferable ;  cast  iron  split  pulleys  are  more  desirable  than 
wood  split  or  steel  split  pulleys;  the  usual  kind  of  shafting  em- 
ployed is  cold  rolled  steel. 

Hangers  with  roller  bearings  are  in  general  use  and  very  satis- 
factory as  they  reduce  friction  load.  The  building  roof  trusses 
should  be  capable  of  supporting,  at  least,  1.600  lb.  concentrated 
load  at  intervals  of  eight  feet  for  the  shafting,  etc.  Ti.ght  and 
loose  pulleys  in  many  cases  have  been  found  more  desirable  than 
friction  clutches  on  countershafts. 

Electric   Transmission 

Electric  motors  are  used  on  large  machines  and  also  on  ma- 
chines which  are  isolated  or  cannot  be  properly  driven  by  belt,  or 
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machines  which  are  located  in  bays  served  by  an  overhead  travel- 
ing crane.  Direct  current  is  preferable  for  operating  electric 
traveling  cranes  of  large  capacity,  various  speed  motors  on 
machine  tools  and  reversing  motors  on  metal  planers.  Alternating 
current  has  much  the  advantage  in  facility  of  transmission. 

Motor  Inslallatioiis.  Where  small  power  plants  are  involved  it 
is  the  practice  to  install  wound  rotor  slip  ring  type  induction  mo- 
tors in  sizes  10  hp.  and  larger,  to  avoid  the  disturbance  resulting 
from  the  starting  of  the  squirrel  cage  type.  Motor  wiring  should 
be  in  rigid  iron  conduit  and  safety  switches  used  with  automati- 
cally protected  manual  starting  equipment  is  the  general  rule. 

Portable  Motor  Drk-cs.  The  use  of  portable  motor  driven  arc 
welders  and  machine  tools  is  increasing  rapidly.  In  enginehouses 
outlets  may  be  provided  at  alternate  stalls,  placing  them  on  the 
wall  of  the  outer  circle.  In  the  shop  buildings  outlets  may 
be  placed  as  demanded  by  local  conditions.  The  outlet  is  a  com- 
bined safety  switch  and  plugging  receptacle  so  interlocked  that  the 
plug  cannot  be  inserted  or  removed  wiiile  the  switch  is  closed. 
A  contact  is  provided  in  the  receptacle  for  grounding  the  frame 
of  the  motor  through  the  steel  armor  of  the  flexible  connection. 
The  flexible  connection  between  the  plug  and  motor  is  kept  as 
short  as  possible. 

Portable  Electric  Rizrt  Heaters.  These  are  being  introduced 
and  are  difficult  to  handle  on  a  small  plant,  on  account  of  the 
fluctuations  and  comparatively  heavy  demand.  Outlets  are  pro- 
vided as  demanded  by  local  conditions,  the  same  type  of  receptacle 
being  used  as  for  portable  motors,  but  wired  on  a  separate  circuit, 
single  phase,  two  wire  circuits  having  proved  most  economical 
under  present  conditions.  It  is  understood  that  development  is 
progressing  on  a  resistance  type  heater.  Receptacles  are  available 
up  to  200  amperes,  500  volts  a-c,  with  greater  capacities  in  pros- 
pect. 

Traveling  Cranes.  Bare  copper  trolley  wires  are  used  on  the 
smaller  sizes,  but  in  recent  installations  of  2S0  and  150  ton  cranes 
T-rail  contact  conductors  have  been  used.  Feeders  are  provided 
to  keep  the  drop  of  potential  at  any  point  on  the  runway  within 
such  limits  that  the  crane  speed  will  not  be  materially  reduced 
under  maximum  operating  demands.  A  rather  unusual  feature  is 
the  guarding  of  the  main  contact  conductors  to  prevent  accidental 
shock  to  men  working  on  the  crane  runway  structure.  Isolation 
by  elevation  is  usually  considered  a  sufficient  guard,  but  we  have 
had  several  serious  accidents,  particularly  in  enginehouses,  to  win- 
dow washers  and  men  on  top  of  locomotives. 

Compressed  Air  Transmission 

Compressed  air  is  used  mostly  on  portable  tools.  The  average 
pressure  in  the  air  mains  is  usually  110  lb.  per  sq.  in. 

Piping,  Lighting  and  Heating 

General  Piping 

All  pipe  lines  containing  steam,  air  or  gas  should  be  placed  above 
ground  on  support  wherever  possible.  Also  suitable  runways 
should  be  provided  inside  of  buildings  for  overhead  pipes.  These 
runways  should  consist  of  suitable  steel  stringers  with  grating 
thereon  to  prevent  accumulation  of  dust  and  persons  slipping  when 
making  repairs  to  pipe  lines. 

Cutout  valves  should  be  placed  on  all  pipe  lines  which  enter 
buildings.  These  to  be  located  not  nearer  than  20  ft.  on  the  out- 
side of  the  building  and  arranged  with  chain  wheels,  if  overhead, 
for  shutting  off  the  lines  in  case  of  fire. 

Expansion  of  pipe  lines  should  be  provided  for  by  the  use  of 
"U"  bends. 

For  fire  protection  inside  of  building,  hose  reels  are  usually 
employed.  Where  the  use  of  hose  reels  are  required  on  the  out- 
side of  building,  such  as  in  car  repair  yards,  or  transportation 
yards,  a  suitable  metal  hose  should  be  built  with  the  roof 
well  insulated  to  prevent  the  heat  from  deteriorating  the  rubber 
hose.  Pipe  lines  serving  fire  hydrants  should  not  be  placed  close 
to  buildings  and  fire  hydrants  should  be  situated  to  give  most 
ready  means  of  protecting  buildings. 

Natural  Lighting 

In  old  shops  sufficient  attention  was  not  given  to  securing 
adequate  daylight  illximination.  This  was  somewhat  difficult  on  ac- 
count of  the  building  construction  then  used;  but  with  the  steel 
frame  construction  it  is  now  possible  to  give  large  wall  areas  to 
glass  sash  which  serves  for  both  light  and  ventilation.  Also  of 
late  satisfactory  skylights  such  as  the  "V"  shaped  skylights  have 


been   brought   out   that   give   light   without  glare,   ventilation  and 
freedom  from  condensation  and  dripping  of  moisture. 

Electric  Lighting 

Gctieral  Wiring  is  installed  in  rigid  iron  conduit,  with  a  30  per 
cent  Para  insulation  for  rubber  covered  wire. 

Enginehouses.  Different  methods  of  illuminating  enginehouses 
are  used,  depending  upon  tlic  construction  of  the  building,  and  to  a 
certain  e.xtent  upon  tlie  preference  of  the  local  operating  people.  A 
system  generally  used  is  the  installation  of  roundhouse  reflectors, 
especially  designed  and  marketed  for  cnginehouse  use. 

These  are  mounted  about  eight  feet  from  the  floor,  three  being 
used  per  stall,  the  arrangement  depending  upon  the  location  of 
building  columns.  A  white  enameled  reflector  with  a  plain  glass 
door  has  proved  most  satisfactory.  Ease  of  cleaning  and  reduction 
of  bulb  theft  and  breakage,  as  well  as  good  distribution  of  light, 
result  from  this  installation. 

Plugging  circuits  for  portable  electric  light  extensions  are  placed 
on  the  building  columns.  In  connection  with  the  use  of  these 
portable  extensions  particular  attention  is  called  to  the  necessity  of 
properly  safeguarding  the  users  by  providing  a  heavy  pattern  port- 
able lamp  guard,  with  socket  recessed  in  a  wood  handle,  with 
portable  cord  and  as  rapidly  as  practicable  use  iKilarized  caps  to 
insure  connecting  the  screw  shell  of  the  socket  to  the  grounded 
wire  of  the  circuit.  All  drop  cord  and  extensions  should  be  main- 
tained in  safe  condition. 

Shop  Buildings.  For  shop  buildings  general  illumination  from 
overhead  enameled  steel  reflector  units,  spaced  for  uniform  in- 
tensity, supplemented  by  local  illumination  where  the  nature  of  tlie 
work  requires  local  lighting,  is  preferred. 

Turntable,  Cinder  Pits,  Etc.  The  tendency  is  to  use  flood  light- 
ing where  practicable,  though  illumination  by  units  suspended  from 
poles  or  messengers  is  quite  common  and  usually  satisfactory. 

Yard  Lighting.  Shop  yard  lighting  is  usually  accomplished 
by  units  mounted  on  poles  and  flood  lighting.  Have  one  very 
satisfactory  coach  yard  flood  lighting  installation.  Caution  should 
be  exercised  in  laying  out  flood  lighting  to  avoid  glare  and  shadows. 

Heating  ^VITH  Stoves 

The  heating  of  roundhouses  or  sliops  by  stoves  should  not  be 
considered  except  in  very  mild  climates  and  where  oil  or  gas  is 
available.  Heat  from  stoves  does  not  fill  the  entire  building  and 
stoves  are  expensive  and  dirty  to  maintain,  also  constitute  a  seriotis 
fire  hazard. 

Steam  He.at 

General.  In  general  heating  by  steam  is  the  most  satisfactory, 
using  exhaust  steam  wherever  possible  and  supplementing  by  live 
steam  if  necessary.  Practically  there  is  about  3.4  per  cent  as 
much  heat  in  exhaust  steam  as  there  is  in  live  steam.  The  heat 
is  given  out  by  two  systems,  direct  radiation  ancf  indirect  radiation. 

Direct  radiation.  In  this  system  the  pipe  or  radiators  are 
placed  along  walls  or  in  engine  pits  where  the  cold  air  accum- 
ulates or  passes.  The  condensed  steam  wherever  possible  should 
be  returned  to  the   powerhouse. 

Indirect  radiati-on.  In  this  system  a  current  of  air  is  blown 
over  a  nest  of  pipes  by  means  of  fan  blowers  and  the  hot  air 
distributed  throughout  the  building  by  ducts,  the  ducts  discharg- 
ing the  hot  air  where  it  will  meet  the  incoming  cold  air. 

Exhibit  C — Car  Shops 

A  tentative  shop  layout  embodying  general  features  in  such 
detail  as  was  deemed  immediately  essential,  together  with  general 
observations  on  the  subject,  were  submitted  to  the  Association  in 
Circular  S-1 11-132  at  the  1920  Annual  Meeting.  A  shop  of  four 
units  A — B — C  and  D  was  presented;  also  certain  other  funda- 
mentals were  recommended,  such  as  track  spacing,  crane  capacity, 
standard  gage  industrial  track  and  the  height  under  girder  beam 
of  crane,  etc.  This  plan  was  worked  out  with  the  idea  of  con- 
solidatin.g  facilities  at  large  interchange  centers,  however  it  is 
beyond  the  average  requirements  of  most  any  of  the  railroads  with 
the  possible  exception  of  the  very  largest.  Each  unit  submitted 
provides  for  a  capacity  of  25  cars  per  day  and  the  expansion 
program  so  mapped  out  to  facilitate  expansion  until  the  ultimate 
capacity  of  100  cars  per  day  is  reached.  No  definite  conclusions 
have  been  drawn  as  to  the  construction  of  the  buildings,  this 
being   in   a  large  measure  dependent   upon   the   location,   the   dif- 


484 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97,  No.  7 


ferent  type  of  construction  varying  for  certain  localities  to  such 
an   extent   as   not   to    permit  of   any   recommended   practice. 

The  consensus  of  opinion  denotes  a  preference  of  the  more 
or  less  square  type  of  building  in  lieu  of  the  longitudinal  shape 
since  it  permits  less  congestion,  particularly  where  the  pro- 
gressive system,  of  repairs  cannot  be  followed  entirely.  In  schedul- 
ing equipment  through  shops,  not  very  much  can  be  accomplished 
in  mine  run  of  cars,  but  must  be  selected  in  series,  or  practically 
the  same  class  of  equipment.  The  cost  of  moving  and  the  dam- 
age created  in  getting  cars  to  the  shops  should  also  be  given 
serious   consideration. 

Steel  car  shops  should  be  located  where  the  cars  accumulate, 
or  at  the  unloading  point,  or  at  the  point  where  they  are  to  be 
loaded.  At  the  Great  Lakes  where  most  of  the  steel  cars  are 
used,  the  shop  should  be  provided  near  the  unloading  points  on 
the  lake.  On  roads  that  have  no  ore,  in  the  reverse  movement, 
the  shops  should  be  located  in  the  mine  districts,  or  on  a  division 
leading  to  the  mine.  Wood  car  shops  should  be  located  where 
the  bad  orders  accumulate.  It  does  not  pay  to  haul  a  wood  car 
the  entire  length  of  the  road  for  a  roof  or  end,  some  side  sheath- 
ing or  floor.  For  that  reason  a  railroad  with  20,000  to  40,000 
cars  should  not  need  more  than  two  first  class  shops.  Cars  going 
to  these  shops  would  be  cars  requiring  extremely  heavy  repairs. 

The  question  of  machine  tools  as  reflected  in  the  report  referred 
to  above  is  more  a  suggestion  than  a  recommendation  and  the 
committee  feels  that  this  subject  be  given  careful  consideration 
in  the  near  future,  particularly  the  method  of  heating  rivets, 
whether  electrically,  oil  or  coke  and  the  method  of  removing 
rivets,  whether  arc,  gas  or  busters. 

Exhibit  D — Locomotive  Shops 

The  committee  finds  that  very  little  data  has  been  collected  on 
the  design  of  locomotive  shops  by  previous  committees  and  about 
the  only  information  available  is   found  in  technical  publications. 

The  committee  feels  that  the  time  available  to  collect  data  and 
submit  a  comprehensive  report  is  too  short  and  they  recommend 
that  this  important  subject  be  given  consideration  by  future  com- 
mittees. 

Power  House  Equipment 

In  general  this  part  of  the  report  is  identical  with  Exhibit  B, 
except  for  the  following  additions : 

Boilers 

Oil  and  Gas  Fuels.  The  use  of  oil  and  gas  as  a  fuel  is  increas- 
ing, particularly  in  the  vicinity  of  oil  and  gas  fields.  Also  the  use 
of  oil  has  extended  beyond  the  limits  of  fields  of  production  to 
territories  where  (1)  a  suitable  grade  of  coal  does  not  exist,  (2) 
where  coal  is  comparatively  higher  in  price  than  oil,  or  (3)  where 
lack  of  coal  storage  facilities,  inadequate  supply,  or  other  local 
conditions  influence.  The  relative  economy  of  a  coal  and  oil  burn- 
ing installation  depends  upon  the  heating  values  of  the  coal  and 
oil  to  be  burned ;  cost  of  same  laid  down  at  the  plant  and  local 
conditions  as  to  boiler  settings,  etc.  In  determining  the  advisabil- 
ity of  burning  oil  the  following  factors  are  taken  into  consideration 
in  addition  to  comparative  costs : 

1.  Reduction   in   boiler   room   labor. 

2.  Elimination  of  coal  and  ash  handling. 

3.  Qeanliness  about  the  plant. 

4.  Qose  regulation  of  firing. 

In  general,  the  oil  burning  installation  consists  of  the  fol- 
lowing : 

Storage.  The  oil  is  delivered  in  tank  cars  which  are  drained 
into  an  unloading  trough,  or  direct  by  pipe  connection  to  a  storage 
reservoir;  if  gravity  is  not  suificicnt  to  drain,  pumping  must  be 
resorted  to.  The  reservoir  may  have  capacity  of  from  10,000  gal. 
to  50,000  bbls.  or  more.  The  oil  flows  by  gravity  through  pipe 
lines  suitably  placed  and  heated  from  the  main  reservoir  to  an 
auxiliary  reservoir  outside  the  power  plant. 

Ptimps.  Oil  is  fed  to  burners  by  means  of  steam  operated  pumps 
operating  on  governors  usually  set  at  from  20  lbs  to  60  lbs.  oil 
pressure.  The  pumps  should  be  of  the  Duplex  type  and  provided 
with  air  chambers  so  that  the  oil  flow  will  be  steady. 

Burners.  Several  types  of  burners  are  employed:  (a)  "Outside 
mix" — from  which  the  oil  flows  out  of  burner  on  to  a  jet  of  steam 
which  conveys  it  into  the  combustion  chamber.  This  type  of 
burner  is  particularly  adapted   to  very  heavy  oils ;    (b)    "Inside 


mix"  or  atomizing.  The  oil  and  steam  are  intimately  mixed  inside 
of  this  type  of  burner  by  means  of  baffles  or  spirals  which  very 
finely  atomize  the  oil  and  reduce  it  to  a  vapor.  This  burner  is 
especially  adapted  to  light  grades  of  oil;  (c)  "Mechanical  mix 
burner."  The  oil  is  atomized  in  this  type  of  burner  by  various  im- 
posed mechanisms  which  break  up  the  oil  which  is  supplied  at  a 
very  high  pressure.     Such  burners  require  special  draft  conditions. 

Settings.  As  a  rule  oil  burning  boiler  settings  deteriorate  much 
reservoir;  if  gravity  is  not  sufficient  to  drain-pumping  must  be 
exercised  in  placing  the  settings  and  in  selecting  the  materials.  It 
is  necessary  that  sufficient  combustion  chamber  space  be  provided 
otherwise  the  combustion  chamber  will  take  on  the  character  of  a 
retort  and  quickly  melt  down  the  settings  and  injure  the  boiler. 
The  kind  of  settings  varies  with  the  type  of  boilers  employed. 

Regulation  and  economy.  To  get  the  best  results  from  oil 
burners  they  must  be  regulated  to  give  a  clear  fire  and  without 
too  little  or  too  much  air.  There  are  automatic  regulators  on  the 
market  which  have  been  successfully  used. 

Engine  Room  Equipment 

Reciprocating  engines  of  several  types.  The  determination  of 
what  particular  kind  of  steam  engine  shall  be  employed  requires 
careful  analysis  as  local  conditions  largely  govern ;  such  as  floor 
space  available,  amount  of  exhaust  steam  needed  for  heat,  required 
sizes  of  unit  type  of  generator  and  whether  plant  is  to  be  operated 
condensing  or  non-condensing.  In  general  it  may  be  said  that  in 
units  up  to  250  hp.  operating  with  e.xhaust  steam  used  for 
heating,  reciprocating  engines  are  the  most  desirable.  If  during 
the  season  when  steam  heat  is  not  required  and  at  the  same  time 
fuel  must  be  conserved  imiflow  engines  may  be  considered.  Also  if 
circulating  water  is  available  engines  may  be  run  condensing. 

Steam  turbittes.  In  units  of  about  250  hp.  except  in  special  cases 
steam  turbines  are  preferable.  It  will  be  noted  from  the  table  that 
in  order  to  secure  reasonable  economy  from  steam  turbines  they 
must  be  run  condensing  and  it  is  necessary  to  take  this  into 
consideration. 

As  to  maintenance,  this  largely  depends  upon  local  conditions, 
but  in  general  steam  turbines  require  less  maintenance  than 
reciprocating  engines,  but  when  repairs  are  necessary  it  generally 
requires  the  service  of  the  specialist  not  always  available  in  rail- 
road organizations.  The  railway  shop  machinist  is  usually  capable 
of  making  repairs  to  the  reciprocating  engines. 

Power  House  Piping 

Insulation  should  be  placed  on  pipes  and  fittings  carrying  steam, 
the  type  of  insulation  and  amount  varying  with  the  temperature 
and  construction  employed.  All  covering  should  be  protected  from 
weather  and  damage  and  on  outside  pipe  lines  the  joints  in 
the  lagging  should  be  "buttered"  and  a  metal  jacket  applied  which 
should  be  kept  well  painted. 

General  Piping 

For  fire  protection  inside  of  building,  hose  reels  are  usually  em- 
ployed. Where  the  use  of  hose  reels  are  required  on  the  outside  of 
building,  such  as,  in  car  repair  yards,  or  transportation  yards,  a 
suitable  metal  hose  house  should  be  built  with  the  roof  well 
insulated  to  prevent  the  heat  from  deteriorating  the  rubber  hose. 
Pipe  line?  serving  fire  hydrants  should  not  be  placed  close  to 
buildings,  and  fire  hydrants  should  be  situated  to  give  most  ready 
means  of  protecting  buildings. 

Heating 

Hot  Water  Circulating  System.  In  this  system  the  exhaust 
steam  (supplemented  by  live  steam  if  necessary)  heats  water  in 
a  specially  designed  heater  in  the  power  house  and  is  circulated 
through  the  shops  by  circulating  pumps.  The  heat  may  be  sup- 
plied to  the  buildings  through  direct  or  indirect  radiation  as 
in  the  case  of  steam  heat.  It  is  claimed  that  this  system  offers  a 
superior  regulation  of  the  heat  supply. 

The  report  is  signed  by  A.  R.  Ayers  (Chairman)  N.  Y.,  C.  & 
St.  L. ;  F.  W.  Hawkins,  Pennsylvania  System ;  I.  S.  Downing, 
C.  C.  C.  &  St.  L.;  B.  P.  Phelps,  A.  T.  &  S.  F. ;  and  Henry 
Gardner,  B.  &  O. 


Representatives  of  the  federated  shopcrafts  in  the  New  York 
Central,  having  asked  for  a  general  increase  in  pay,  are  holding 
protracted  conferences  in  New  York  City  with  officers  of  the 
road. 


New  Burlington  Locomotive  Shop  at  Denver 

$2,500,000  Project  Will  Employ  750  Men— Will  Turn  Out 
200  Classified  and  50  Running  Repairs  a  Year 

By  A.  H.  Ostberg 
Mechanical    Engineer,   Valuation   Department,    C.    B.    &   Q. 


AFTER  A  THOROUGH  INVESTIGATION,  taking  into  Consideration 
the  present  shop  facilities  for  handling  heavy  locomotive 
repairs  as  a  whole,  the  large  increase  in  number  of  loco- 
motives acquired  during  recent  years,  locomotives  on  order  and 
an  increase  in  business  requiring  the  intense  use  of  the  locomo- 
tives from  a  service  standpoint,  it  was  decided  to  build  a  locomo- 
tive repair  shop  capable  at  the  outset  of  taking  care  of  200  class- 
ified repairs  and  SO  running  repairs  per  year. 

The  next  important  step  considered  was  the  geographical  loca- 
tion of  this  shop.  About  63  per  cent  of  the  total  locomotives  are 
assigned  on  the  lines  east  of  the  Missouri  River.  Our  locomo- 
tive repair  facilities  on  this  side  of  the  river  were  materially 
strengthened  when  in  1917  we  built  at  West  Burlington,  Iowa,  a 
new  machine  and  erecting  shop  and  other  improvements  capable 
of  an  ultimate  output  of  SO  locomotives  a  month. 

On  the  lines  west  of  the  Missouri  River,  about  37  per  cent  oi 
the  total  number  of  locomotives  are  assigned.  In  1910,  extensive 
locomotive  repair  shops  were  constructed  at  Havelock,  Nebr.,  and 
no  other  important  locomotive  shop  improvements  have  been  in- 
stalled since  then,  notwithstanding  the  fact  that  the  percentage  of 
increase  in  locomotives  assigned  to  the  lines  west  has  been  the 
same  as  the  increase  on  the  lines  east.  It  was,  therefore,  con- 
cluded that  the  new  shop  facilities  should  be  placed  somewhere 
on  the  lines  west. 

A  location  was  desirable  which  would  facilitate  the  movement 
of  locomotives  to  be  shopped  with  the  least  possible  average 
haul,  taking  into  consideration  the  fact  that  some  engines  would 
have  to  be  towed  in  both  directions  while  others  might  be  able 
to  go  under  steam.  The  number  of  coal  and  oil-burning  engines 
to  be  repaired  and  their  relative  division  assignments  were  also 
important  factors  in  deciding  on  the  location.  Accessibility  to 
the  labor  and  material  markets,  climatic  as  well  as  living  condi- 
tions, and  water  conditions  were  also  taken  into  consideration. 

Denver,  Colo.,  at  the  extreme  western  end  of  the  railroad,  was 
finally  selected.  The  shop  site  covers  280  acres,  and  is  located 
ibout  2V-2  miles  north  of  the  Union  Station.  It  has  an  ideal  loca- 
tion and  can  easily  be  reached  from  the  city  by  electric  cars,  and 
is  easily  accessible  both  from  the  Burlington  and  Colorado  & 
Southern. 

The  improvements  consist  of  the  following:, 

Machine  and  erecting  shop   240  ft.  by  506  ft. 

Boiler    shop    130  ft.  by  306  ft. 

Blacksmith   shop    88  ft.  by  198  ft. 

Power  house   89  ft.  by  128  ft. 

Storehouse  and  office   (3  story)    80  ft.  by  160  ft. 

Oil  house   25  ft.  by   40  ft. 

Oxweld  generator  house  20  ft.  by    50  ft. 

Yard  Crane  Runway   100  ft.  by  577  ft. 

Casting  platform  with  crane    84  ft.  by  272  ft. 

Lye  vat,  deep  wells,  stand  pipe,  electric  substations,  etc. 

In  planning  the  relative  locations  of  the  buildings,  the  import- 
ance of  minimum  handling  of  materials  to  and  from  shops  was 
carefully  considered.  The  shop  and  storehouse  yard  cranes  over- 
lap, allowing  for  interchange  of  material.  Necessary  concrete 
runways  and  ramps  are  provided  for  easy  and  quick  handlin,g 
of  motor  trucks.  The  buildings  are  located  and  built  so  that 
ample  future  enlargements  can  easily  be  made  without  interfering 
with  the  operation  and,  while  at  present  the  facilities  are  only 
to  be  used  for  locomotive  repairs,  ample  space  is  allowed  for 
possible  freight  and  passenger  car  repair  facilities. 

In  a  facility  of  this  kind  the  proper  selection  and  location  of 
tools  and  machinery  is  of  great  importance.  In  placing  the  ma- 
chinery, a  careful  study  should  be  made  of  the  major  operations 
to  be  performed  on  each  individual  tool.  With  this  information  at 
hand,  the  tools  may  be  placed  in  groups  or  departments  so  that 


the  work  may  be  done  with  the  least  possible  back  movement  in 
routing  through  the  shop. 

Machine  and  Erecting  Shop 

The  machine  and  erecting  shop  is  240  ft.  wide  by  506  ft.  long, 
divided  into  three  bays.  The  erecting  shop  in  the  center  is  100 
ft.  wide  and  the  machine  shop  on  each  side  is  70  ft.  wide. 

The  building  frame  is  all  structural  steel,  supported  on  heavy 
concrete  piers  with  a  concrete  curtain  wall  up  to  the  windows  and 
tile  above.  It  has  concrete  floors  throughout.  The  windows 
are  wired  glass  in  steel  sash,  which  together  with  the  monitor 
sash,  give  perfect  light  to  all  parts  of  the  shop.  The  shop  is 
heated  by  the  blast  system  from  fan  rooms  located  in  buildings 
adjacent  to  the  center  of  the  east  and  west  walls  through  under- 
ground concrete  ducts  to  registers  located  at  alternate  columns. 
Adequate  toilet  and  locker  room  facilities  are  also  provided  in 
the  building  on  the  west  wall.  It  is  lighted  by  high-powered 
Mazda  lamps  suspended  from  the  ceiling,  sufficient  for  night 
work  when  necessary. 

A  system  of  crane  signals  is  installed  throughout  the  shops 
facilitating  the  movement  of  the  cranes. 

The  shop  is  of  the  longitudinal  type  with  three  pit  1  racks  30  ft. 
from  center  to  center,  extending  the  full  length  of  the  erecting 
shop.  These  tracks  will  accommodate  about  35  locomotives  at 
one  time.  The  erecting  shop  is  served  by  two  12S-ton  cranes  on 
the  upper  crane  runway,  and  one  IS-ton  crane  on  the  lower  run- 
way.    The  large  cranes  are  provided  with  IS-ton  auxiliary  hoists. 

The  distance  from  the  erecting  shop  lloor  to  the  roof  trusses 
is  50  ft. 

The  east  machine  bay  will  be  used  for  heavy  work  and  is 
served  by  two  15-ton  traveling  cranes  and  25  wall  jib  cranes. 
Some  of  the  jib  cranes  will  be  equipped  with  fast  electric  hoists 
and  others  with  high  speed  Triplex  hoists. 

In  this  bay  are  located  the  following  departments,  with  a  brief 
description  of  the  machinery  located  therein,  as  well  as  a  brief 
description  of  the  major  operation  on  each  tool :  , 

Wheel  Work 

90-in.  Driving  Wheel  Lathe.— For  turning  driving  Miecl  tires. 

Combined  Journal  Turning  and  Quartering  Machine.— To  be 
used  for  turning  crank  pins,  turning  all  journals,  facing  hub  liners 
and  quartering  wheels. 

54-in.  Tire  Turning  Lathe.— To  be  used  for  turning  tires  on 
trailer  wheels,  engine  truck  wheels,  and  tank  truck  wheels,  and 
turning  narrow  gage  drivers.  Can  also  be  used  for  coach  wheels 
when  required. 

32-in.  by  18-ft.  Engine  Lathe. — For  driving  trailer,  engine  truck 
and  tank  truck  axles,  shafting,  steam  hammer  pistons,  turning  old 
axles  for  bar  stock,  etc. 

30-in.  by  14-ft  Engine  Lathe.— For  crank  pins,  heavy  knuckle 
pins,  crosshead  wrist  pins  and  miscellaneous  heavy  work. 

96-in.  Boring  Mill. — For  iboring  tires,  turning  wheel  centers,  front 
end  rings,  large  piston  heads  and  bull  rings  and  large  gears  and 
pulleys. 

600-Ton  Wheel  Press.— Pressing  on  and  off  driving,  trailer, 
engine -and  tank  truck  wheels.     Pressing  out  crank  pins,  etc. 

Tire  Heating  Furnace  and  Blower.— Heating  tires  for  applying 
on  wheel  centers. 

Two — \y2  in.  by  12  in.  Double  Bench  Grinders.  General  Tool 
Grinding. 

Counter-balancing  Stand. — For  counter-balancing  driving  wheels. 

Driving  Box   Work 

48-in.  by  48-in.  by  19-ft.  Planer. — For  driving  and  trailer  boxes. 
36-in.  by  36-in.  by  19-ft.  Planer. — For  new  shoes  and  wedges,  old 
driving  and  trailing  boxes  and  equalizers. 

32-in.  Shaper. — For  planing  old  shoes  and  wedges,  engine  truck 
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hub  plates,  driving  box  cellars,  driving  wheel  keys,  and  eccentric 

keys. 

18-in.  Slotter. — Driving  boxes,  rods,  frames,  etc. 

15-in.  Slotter. — Small  rods,  valve  motion  work,  driving  box 
shells,  chafe  irons,  carrying  gear  work,  etc. 

18-in.  by  8-ft.  Engine  Lathe.— Brass  driving  box  plugs,  extra 
large  equalizer  pins,  plugs  for  wheel  centers  and  miscellaneous 
driving  box  and  truck  work. 

50-Ton  \'ertical  Power  Press.— Driving  box  brasses. 

72-in.  Radial  Drill.— Driving  boxes,  wheel  centers,  bolted  engine 
wheels,  tank  wheels,  crank  pins,  and  miscellaneous  work. 

Gener.\l. He-Wv  Work 
60-in.  by  60-in.  by  14-ft.  Planer. — Frames,  equalizers,  and  other 

heavy  work. 

54-in.  Boring  Mill. — Driving  boxes,  boring  engine  truck  tires, 
tank  truck  tires  and  centers  and  piston  heads. 

Plain  Milling  Machine.— Milling  keyvifays  in  piston  rods,  milling 
for  valve  motion  work,  machinery  and  tool  work  such  as  gears, 
jigs,  and  die  work. 

60-in.  Draw  Cut  Cylinder  Planer.— Planing  cylinders  and  other 
heavy  work. 

3j/2-in.  Horizontal  Boring  Machine. — Kcyways  in  driving  axles, 
rocker  boxes,  tumbling-shaft  boxes,  boring  trailer  brasses,  boring 
air  pump  cylinders  and  general  tool  work. 

48-in.  by '20- ft.  Engine  Lathe. — Cylinder  bushings  and  tumbling 
shafts. 

15/2-in.  by  12-in.  Double  Bench  Grinder. 

Rod  Work 

28-in.  Shaper. — Rod  brasses  and  keys. 

32-in.  Shaper. — Rod  Brasses  and  keys. 

5-in.    Drill. — Boring,    drilling   and    reaming    rods. 

24-in.    bv    14-in.    Engine    Lathe. — Knuckle    pins    and    bushings. 

100-Ton'  Vertical  Hydraulic  Press.— Straightening  rods  and 
pressing  bushings  in  and  out. 

18-in.  by  8-ft.  Engine  Lathe. — Rod  studs  and  bolts,  small  knuckle 
pins,  etc.,  turning  ends  on  rod  keys,  steel  oil  cups. 

24-in.  Boring  Mill. — Rod  bushings. 

V/i-'m.  by  12-in.  Double  Bench  Grinder. 

V.'^.LVE  Motion  Work 

48-in.  Radial  Drill.— Drilling  and  reaming  large  holes  and  general 
work. 

36-in.  Boring  Mill. — Eccentrics  and  straps,  slip  rings,  and  general 
valve  motion  work. 

18-in.  by  10-ft.  Engine  Lathe. — Valve  motion  pins  and  bushings, 
link  saddles,  etc. 

24-in.  by  14-ft.  Engine  Lathe. — Valve  yokes,  valve  stems,  valve 
rods,  eccentric  arm  pins,  etc. 

Vertical  Link  Grinder. — Grinding  links  and  link  blocks,  and 
miscellaneous  internal  grinding. 

12-in.  by  36-in.  Plain  Grinder. — .Ml  valve  motion  pins,  link 
saddles,  etc.,  air  pump  piston  rods  and  valve  stems. 

28-in.  Shaper. — All  valve  motion  planing. 

4-in.  Drill.— Valve  motion  work  and  part  of  the  rod  work. 

Crosshe.ad,  Guide  and  Piston   Work 

36-in.  by  36-in.  by  10-ft.  Planer. — Crossheads,  etc. 

48-in.  by  48-in.  by  10-ft.  Planer. — Crossheads  and  miscellaneous 
work. 

4-in.   Drill. — Crossheads.  piston  heads  and  general   work. 

24-in.  by  12-ft.  Engine  Lathe.— Crosshead  pins,  washers,  nuts, 
etc.,  some  small  piston  rods,  stoker  pistons  and  general  engine  work. 

84-in.  Guide  Grinder. — Grinding  guides  and  miscellaneous  surface 
grinding  work. 

36-in.  Boring  Mill. — Pistons,  and  piston  packing  and  boring 
crossheads. 

100- Ton  Horizontal  Hydraulic  Press.— Pressing  pistons  on  and 
off. 

36-in.  by  20-ft.  Engine  Lathe. — Piston  rods. 

18-in.  by  8-ft.  Engine  Lathe.— Bolt  work,  facing  nuts  and 
washers,  and  general   work. 

3^-in.  by  14-in.  by  36-in.  Turret  Lathe.— Piston  and  valve  stem 
packing  and  glands. 

24-in.  by  10-ft.  Engine  Lathe. — Crosshead  pins.  etc. 

l'{.-in.  bv  12-in.  Double  Bench  Grinder. 

The  west  machine  bay  will  be  used  for  handling  lighter  work 
and  is  served  by  11  wall  bracket  jib  cranes  with  high  speed  chain 
hoists.  The  bay  has  a  runway  prepared  for  the  future  installa- 
tion of  IS-ton  traveling  cranes.  The  following  departments,  with 
a  brief  description  of  machinery,  are  located  in  this  bay : 

Air  Br.\ke  .«,xd  Br-\ss  Work 

18-in.  by  8-ft.  Engine  Lathe.— General  air  brake  work. 
24-in.  by  10-ft.  Engine  Lathe. — Genera!  air  brake  work. 
Two  20-in.  Brass  Turret  Lathes. — Brass  trimmings. 


24-m.  Boring  Mill. — Air  pump  pistons  and  packing  rings,  brake 
cylinder  piston  heads,  etc. 

20-in.  Drill. — General  air  brake  work. 

lyi-in.  by  12-in.  Double  Bench  Grinder. 

Triple  Valve  Test  Rack. 

Test  Rack. — Signal  valves,  governors,  engineers'  valve,  feed 
valve,  air  pumps,  etc. 

Bolt  Work 

3-in.  Single  Head  Bolt  Cutter. — Pedestal  bolts,  piston  rod  nuts 
and  driving  brake  rods. 

Three  18-in.  by  8-ft.  Engine  Lathes. — Turning  bolts. 
1^-in.  Double  Head  Bolt  Cutter. — Threading  bolts. 
Centering  Machine. — Centering  bar  iron  for  bolts. 
Bar  Shear. — Shearing  bar  iron  for  bolts. 
2y2-m.  by  20-in.  Wet  Grinder. — Tool  grinding. 

General  Bar  Stock  Work 

7^-in,  by  26-in.  Turret  Lathe. — Knuckle  joint  pins,  crank  pins, 
crosshead  pins  and  eccentric  crank  pins. 

ZYz-'m.  by  18-in.  Turret  Lathe. — All  carrying  gear  pins,  driving 
brake  pins,  small  knuckle  pins,  etc. 

3}^-in.  by  20-in.  Turret  Lathe. — Valve  motion  pins,  etc. 

lJ/2-in.  by  24-in.  Turret  Lathe. — Valve  stems,  boiler  trimmings, 
hand  brake  work,  etc. 

3^ -in.  by  28-in.  Turret  Lathe. — Drive  brake  pins,  etc. 

Electrical  Department 
J/2-in.   by   6-in.   Double    Bench   Grinder. — General   grinding. 

Dry   Pipe  and   Pipe   Gang 

8-in,  Pipe  Threading  Machine. — Threading  2^-in.  to  8-in.  pipe. 

2-in.   Pipe  Threading  Machine. — Threading  !4-in.  to  2-in.   pipe. 

Pipe  Bending  Machine. — Bending  various  locomotive  pipes  to 
shape. 

24-in.  Drill. — Miscellaneous  drilling. 

24-in.  by  14-ft.  Engine  Lathe. — Dry  pipe  sleeves,  throttle  valves, 
etc. 

Brazing  Furnaces. — Brazing  copper  pipes,  etc. 

6-in.  by  6-in.   Power  Hack  Saw. 

Dri\-er  Brake  Work 

100-Ton  \'ertical  Hydraulic  Press. — Pressing  bushings  in  and 
out. 

3-in.  Drill. — Carrying  gear  bushings,  and  general  driver  brake 
work. 

24-in.  by  12-ft.  Engine  Lathe. — Driver  brake  and  carrying  gear 
bushings,  pins,  etc. 

20-in.  Drill. — Drilling  pins,  etc. 

Tool  Room 

The  tool  room  is  located  in  the  center  of  the  light  machine  bay, 
with  the  general  foreman's  office  above  a  portion  of  it.  This  de- 
partment occupies  a  space  60-ft.  by  88-ft.  and  contains  the  follow- 
ing tools :  ■  < 

27-in.  by  16-ft.  Engine  Lathe. — General  machinery  and  tool  repair 
work.  ^ 

18-in.  by  8-ft.  Engine  Lathe. — Tool  room  work.       1 

18-in.  by  10-ft.  Engine  Lathe. — Tool  room  w-ork. 

Universal  Milling  Machine. — Tool  room  work. 

20-in   Drill. — Tool  room  work. 

4-in.   Twist   Drill   Grinder. — Grinding  twist  drills. 

13-in.  by  40-in.  Universal  Grinder. — Tool  room  work. 

24-in.  Shaper. — Tool  room  work. 

3-in.  by  18-in.  Double  Grinder. 

2^-in.  by  20-in.  Wet  Grinder. 

lyi-'m.  Turret  Screw  Machine. — Punches  and  general  tool  room 
work. 

200-lb.  Power  Hammer  and  Two  Electric  Heat  Treating  Fur- 
naces.— Tool  tempering  and  hardening. 

6-in.  by  6-in.  Power  Hack  Saw. 

Tinsmith  Shop 
36-in.  Squaring  Shear. — Shearing  sheet  metal  up  to  No.  16.  gage 
42-in.  Bendin.g  Roll.' — Rolling  sheet  metal  up  to  No.  16. 
8-ft.  Cornice  Brake. 

Cab  Shop 

8-in.  by  48-in.  Grindstone. 

36-in.  Band  Saw. 

Single  Spindle  Shaper. 

16-in.  Jointer. 

18-in.  Swing  Cut-off  Saw. 

15^-in.  Mortiser. 

15-h.p.  Group  Drive  Motor. 

Glue  Pot  Heater. 

Erecting  Shop 
Eight  3-in.  by  18-in.  Double  Grinders. — General  Grinding. 
All   machine   tools   in   the   shop   except   wood-working   machin- 
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Arrangement    of   Shop    Equipment    in    the    Blacksmith    Shop 


'-Bait  end  ai  Yard 
Crane  Runway 


ITEM 


740^ 
'ill 


744_ 
T4S 
J4i 
717 


74B 
7A3 

1so 


DESCRIPTION 


Comb  Punch  and  ^hear,  Jf  Thrvat  _ 
rCapy  Horizontal  Punchy  l?"7hroaf_ 


JZFoof  BendingRoll,  ^^i'Capv.  i.From  C.ond S.Shops) 

^'4  Pneunial-tc  Flanger _ 


/g  FootPneuma  fie  Flangtnd  Clamp 

'  6  Foot  Radial  Drill 

'}6"Drill 


74 Z       l''^' Double  Jfaybo/t  Cuttur 


Double  Jp/ndle  JIaybolt  Drill 

5^x18" Double  Grinders  CZl 

Sate  End  Machine 


Comb.  Punch  and  Shear,  J&''Throaf 

'ig  Sheet  Meial  Cutter,  Si' Throaty 

Jitt  Bending  Roll,  Copy  ^'i^^ 

?'^4^'20y  J6"7urret  lathe 

S- Blowers 


7Sla 


751 


77Z 

773 

775^C3 

77.r4 

77S 

777 

77S 

779 

780 

774 

7  75c 

77  Sd 

781 


DESCRIPTION 


Flanging  Forge      

12'  f  !Z'  Plate  Furnace 

2''4'' Flue  Furnace 

&'  Flue  Furnace 


Pneumatic  Tube  Swedffintj  Machine,  Copy.  Z'to  4''z 
Electric  Tube  iVelder,  Copy  2'fo?''4' 
Pneumatic  Tube Swedging Machine ,  Cap/. Z'.to6' 

Tube  Testing  Machine,  10  to  20  ft_Capy. 

F!ue  Cutter,  Capy.  I'^Y^to  &' 

Flue  Cutter.^.  2''zi2) 


Flue  Cutter,  &'  (From  C.andS.Shops) 

Flue  cleaner .     _. . 

TubePoliiher _       ^__ 

Tube  Roller 


Flue  Welder.  6"  (Fronj  C.andS. Shops 


Q-D.C.  Electric  Motor  rvifh  H.  P.  noted         •  0'/I.C,£!ecfricMatorivi/h  M.P.  noted  F = Special  Foundaf ion 


Arrangement  of  Shop  Equipment  in  the   Boiier  Shop 
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ery  are  equipped  with  individual  motor  drives  and  automatic  push 
button  control  stations.  The  operator  is  thus  enabled  to  start  aiid 
stop  motor  and  tool  with  the  least  possible  effort,  thereby  reducing 
to  a  minimum  the  idle  time.  From  a  safety  standopint  this  is 
also  most  imjxirtant.  The  tools  are  all  of  modern  construction 
with  all  latest  improvements.  The  machines  have  been  placed 
so  as  to  permit  of  installing  more  machines  in  the  future. 

The  entire  shop  is  equipped  with  steam,  water,  air  and  elec- 
tricity. The  current  used  is  440-volt,  60-cycle,  three-phase,  and 
110-volt,  single  phase,  as  well  as  220- volt  direct  current  for  crane 
service  and  variable  speed  motors.  The  entire  shop  is  provided 
with  Oxwcld  service  for  acetylene  welding,  and  with  electric 
welding  receptacles  for  electric  welding. 

Necessary  gangwaj  s  have  been  allowed  for  the  use  of  the 
motor  trucks  in  hauling  material  throughout  the  whole  length  of 
the  shop. 

Boiler  Shop 

The  boiler  shop  is  130  ft.  wide  by  308  ft.  long.  It  is  con- 
structed of  steel,  concrete  and  tile,  with  a  concrete  floor,  and  is 
served  by  two  through  tracks.  It  is  heated  by  the  blast  system 
through  underground  concrete  ducts,  and  has  adequate  toilet  and 
locker  room  facilities  as  well  as  a  separate  office  for  the  foreman. 

The  west  bay,  designed  for  heavy  boiler  and  tank  work,  is  70 
ft.  wide  and  33  ft.  high  under  the  roof  trusses,  and  is  served  by 
two  25-ton  electric  traveling  cranes.  The  one  over  the  tank  de- 
partment has  a  10-ton  auxiliary  hoist.  Heavy  boiler  plate  tools 
and  furnaces  of  the  most  up-to-date  design  are  located  in  this 
bay  and  are  served  by  wall  bracket  jib  cranes  in  addition  to  the 
overhead  cranes. 

In  the  east  bay,  which  is  60  ft.  wide  by  20  ft.  under  the 
trusses,  are  located  the  flue  and  ashpan  departments.  Adjacent 
to  this  bay  on  the  west,  is  the  flue  rattler,  separately  housed. 
The  flue  department  is  equipped  with  an  electric  flue  welder  and 
other  modern  flue  machinerj-  which  greatly  increases  the  efficiency 
of  the  welding  operation.  The  whole  shop  is  equipped  with 
electric  welding  receptacles  and  Oxweld  outlets. 

Boilers,  flues,  ashpans,  etc.,  will  be  carried  from  the  machine 
and  erecting  shop  to  the  boiler  shop  by  means  of  a  50-ton  yard 
crane. 

Blacksmith  Shop 

The  blacksmith  shop  is  88  ft.  wide  by  190  ft.  long.  It  has  a 
steel  frame  on  concrete  foundations,  with  brick  walls.  The  lower 
chords  of  the  roof  trusses  are  22  ft.  above  the  floor  and,  with 
the  large,  full  length  monitor  in  the  roof,  the  ventilation  is  well 
provided  for.  The  shop  is  served  by  a  through  track  running 
under  the  yard  crane  runway.  This  shop  has  a  cinder  floor.  The 
building  is  provided  with  wall  radiators  and  is  equipped  with 
■shower  baths  and  adeqi-ate  locker  and  toilet  facilities  for  the 
comfort  of  the  men. 

This  shop  is  equipped  with  a  15-ft.  car  floor  annealing  furnace 
and  a  case  hardening  furnace  with  recording  pyrometers  for 
proper  heat  treating,  steam  hammers  from  800-Ib.  to  5.500-lb.,  and 
with  forges,  furnaces,  and  other  machinery  for  repairing  all  classes 
of  locomotive  forgings. 

All  forges  and  furnaces,  both  in  the  blacksmith  and  boiler 
shops,  are  equipped  with  individual  motor  driven  blower  tmits, 
which  make  independent  operation  possible.  It  also  does  away 
with  expensive  underground  or  overhead  air  ducts  which  are 
difficult  to  maintain,  resulting,  at  times,  in  a  considerable  loss 
of  air  through  leakage.  It  will  also  reduce  the  current  consump- 
tion for  supplying  blast  to  a  minimum.  Each  blower  unit  can  be 
designed  to  suit  the  particular  pressure  required.  For  hand 
forges,  the  blast  requirements  are  different  from  those  of  frame 
fires  or  oil  furnaces. 

Furthermore,  no  difficulty  will  be  experienced  later  when  ad- 
ditional equipment  is  added,  while  with  a  system  of  air  ducts,  it 
is  generally  found  that  some  re-arrangement  is  necessary.  The 
shop  is  equipped  with  electric  welding  receptacles  and  Oxweld 
outlets. 

To  preserve  the  timbers  used  for  all  steam  hammer  foimda- 
tions,  creosoted  oak  timber  is  used.  Sufficient  wall  jib  and  post 
jib  cranes,  equipped  with  electric  and  high-speed  chain  hoists,  are 
installed  for  proper  and  easy  handling  of  material. 

Frames,  rods,  and  other  material  to  be  repaired  will  be  carried 
from  the  machine  and  erecting  shop  to  the  blacksmith  shop  by  a 
SO-ton  vard  crane. 


Power  House 

The  power  house  is  of  brick  and  steel  construction  89  ft.  wide 
and  128  ft.  long;  with  a  basement.  It  has  a  concrete  chimney  12 
ft.   in  diameter   inside   by  250   ft.   high. 

The  boiler  room  is  78  ft.  by  86  ft.  and  houses  four  400-hp. 
horizontal  water  tube  boilers  equipped  with  superheaters,  and 
natural  draft,  chain  grates,  with  room  for  a  100  per  cent  increase. 
This  room  is  built  high  enough  to  include  the  overhead  coal  stor- 
age bunkers  of  50  tons'  cai)acity,  automatically  filled  by  bucket 
conveyors  from  a  pit  under  cars  on  an  adjoining  track.  The 
ashes  are  also  automatically  conveyed  from  the  ashpits  to  an 
o.crhead  asli  hopper  wliich  is  conveniently  located  over  the  coal 
and  ash  track. 

In  the  boiler  room  are  also  located  the  feed  water  pumps  and 
heater,  and  other  auxiliaries,  including  the  1,500-gal.  per  minute 
fire  pump  n-hich  supplies  a  separate  system  of  firelines  around 
the  shops. 

In  the  compressor  room,  which  is  46  ft.  by  86  ft.  and  is  served 
by  a  10-ton  hand  traveling  crane,  are  located  the  two  3,400-cu.  ft. 
steam  driven,  air  compressors  with  additional  space  for  a  future 
unit.  Owing  to  the  sandy  condition  of  the  ground  around  the 
buildings  and  surrounding  country,  the  intake  to  these  compres- 
sors is  protected  by  the  latest  improved  tyi>e  of  air  filter. 

Three-phase  electric  current  will  be  purchased  at  13,200  volts, 
60  cycles,  and  will  be  transformed  down  to  440  volts  at  the  out- 
door transformer  station  adjacent  to  the  power  house.  Direct 
current  will  be  furnished  by  two  200-kw.,  250-volt  motor  gen- 
erator sets  located  in  the  compressor  room.  Here  is  also  located 
a  13-panel  switchboard  of  the  most  modern  type,  controlling  all 
electric  circuits. 

Throughout  the  power  plant,  means  are  provided  for  measur- 
ing, weighing  and  testing,  so  that  proper  records  and  high  ef- 
ficiency may  be  maintained. 

Store  House  and  Office 

The  store  house  and  office  is  a  reinforced,  concrete  structure, 
two  stories  in  height  with  basement,  80  ft.  wide  by  160  ft.  long. 
It  will  only  serve  the  facilities  described,  and,  will  not  at  present, 
be  used  as  a  system  distributing  store.  The  general  office  of  the 
shop  superintendent  and  storekeeper  is  located  on  the  scond 
floor  and  the  shop  surgeon  will  have  his  office  on  the  first  floor. 
Electric  elevator  service  is  provided  for. 

The  store  house  will  be  equipped  with  steel  skeleton  material 
racks  and  a  shop  delivery  system  will  be  put  in  effect  by  which 
the  store  department  will  deliver  material  direct  to  the  point 
where  it  is  to  be  used.  Motor  trucks  and  trailers  will  be  used 
in  this  service.* 

Between  the  store  house  and  machine  and  erecting  shop  is  the 
casting  platform  and  loading  'track  served  by  a  10-ton  electric 
traveling  crane  equipped  with  a  magnet.  To  the  south  of  the 
store  house  is  an  elevated  concrete  receiving  filatform,  100  ft.  by 
104  ft.  Material  will  be  delivered  to  the  basemeAt  direct  from 
cars  through  outside  chutes.  ' 

Other  Facilities 

A  25-ft.  by  40-ft.  oil  house  is  built  of  re-inforced  concrete,  pro- 
viding a  fireproof  storage  and  distribution  center  for  all  oil  for 
shop  use.  A  12-ft.  platform  is  provided  on  three  sides  with 
ramps  for  inter-communication  by  tractor  with  the  store  house  and 
with  the  shop.  A  complete  Bowser  system  of  oil  storage  is  also 
installed. 

A  yard  crane  runway,  100  ft.  wide  by  577  ft.  long,  is  traversed 
by  a  50-ton  electric  traveling  crane  with  two  2S-ton  trolleys.  It 
serves  the  machine  and  erecting  shop,  the  boiler  shop,  and  the 
blacksmith  shop,  located  on  each  side  of  it,  and  the  lye  vat  at 
the  west  end.  The  lye  vat  has  two  compartments  12  ft.  wHde 
and  25  ft.  long,  one  compartment  4  ft.  deep,  and  the  other  8 
ft.  deep,  with  a  drip  platform  25  ft.  by  25  ft. 

The  water  supply  is  furnished  by  two  deep  wells  with  two  cis- 
terns for  supplying  drinking  water  and  service  water,  .'\dditional 
storage  and  pressure  will  be  obtained  from  a  500,000  gallon  stand- 
pipe. 

These  improvements  will  cost  approximately  $2,500,000,  and 
will  give  employment  to  about  750  men.  The  entire  project,  both 
architectural  and  mechanical,  has  been  designed  and  supervised  by 
the  railroad  company. 


Shop  Management  Problems  Are  Discussed 

Supervision  Frequently  Entirely  Inadequate — Importance 
of  Human  Factor  Emphasized 


ALTHOUGH    scheduled    near    the    end    of    a    heavy    convention 
program— and    in    intense    heat— the    discussion    on    "Shop 
Management  Problems  of  Today"  proved  to  be  exceptionally 
constructive  and   interesting. 

By  H.  T.  Bentley 

Gen.   Supt.   of   Motive   Power,   Chicago  &   Northwestern 

Generally  speaking,  the  subject  can  be  discussed  under  the  fol- 
lowing headings :  Men,  management,  materials,  manufacturing, 
machinery,  money  and  miscellaneous.  Some  of  the  problems  in 
each  group  are  comparatively  easy  to  solve,  whereas  others  are 
so  interwoven  with  financial  and  similar  matters  that  they  require 
a  careful  analysis  from  various  angles  before  definite  action  can 
be  taken. 

Men  and  Management 
Labor  turnover  is  one  of  our  greatest  problems  today,  senous 
disorganization  results  from  men  coming  and  going,  particularly 
in  industrial  centers  where  the  demand  for  labor  is  great,  and 
whatever  price  is  paid  by  manufacturers  to  secure  needed  help  is 
added  to  the  cost  of  their  product,  and  in  that  way  transmitted  to 
the  purchaser.  With  a  railroad,  having  rates  that  cannot  quickly 
be  raised  to  furnish  greater  income,  the  employees  look  at  out- 
side rates  paid  on  jobs,  many  of  which  are  of  a  somewhat  tem- 
porary character,  and  wonder  why  the  railroad  cannot  pay  the 
same  rates.  As  a  result  there  is  a  feeling  of  resentment,  especially 
among  the  younger  element  who  have  little  seniority  to  consider 
and  who  will  lose  nothing  by  making  a  change. 

Stability  of  employment  is  something  we  should  aim  at,  but 
due  to  fluctuations  in  business  it  is  necessary  to  keep  close  watch 
of  the  income  and  expenditures  to  see  that  there  is  enough  money 
to  pay  all  expenses  as  they  come  due,  which  frequently  results  in 
a  reduction  in  the  payrolls  with  the  disorganization  due  to  men 
being  laid  off.  This  is  a  problem  that  unfortunately  has  fre- 
quently affected  us  all  very  seriously.  When  an  organization  has 
been  built  up  after  weeks  or  months  of  hard  work  getting  it  into 
shape,  it  is  a  serious  blow  to  have  it  disrupted,  and  the  loss  can- 
not very  well  be  put  in  dollars  and  cents.  Where  the  railroad  in- 
come or  that  of  an  individual  does  not  net  enough  to  put  some 
away  for  a  time  of  depression,  the  expenses  must  be  reduced  to 
meet  the  requirements. 

The  apprentice  question  is  a  problem  that  is  very  difficult  of 
solution.  At  one  time  apprenticeships  in  railroad  shops  were 
sought  by  young  men,  and  it  was  nothing  unusual  for  the  sons  of 
a  mechanic  and  their  sons  to  take  service  with  the  same  railroad 
as  apprentices.  Under  present  conditions  the  question  of  getting 
apprentices  (who  will  be  a  credit  to  themselves  and  their  families), 
especially  for  the  boilermaking  and  blacksmith  trades,  is  quite  a 
serious  one.  In  large  cities  no  inducements  appear  to  be  sufficient 
to  get  young  men  to  take  a  position  that  is  honorable  though  dirty, 
but  from  the  ranks  of  which  a  large  number  of  men  have  gradu- 
ated to  some  of  the  highest  positions   in  the  railroad  world. 

An  efficient  and  wide-awake  shop  management  is  absolutely 
necessary  to  get  results,  and  some  of  its  problems  are  so  inter- 
woven with  other  things  mentioned  in  this  paper  that  its  efforts 
can  easily  be  offset  by  reason  of  shortage  of  material,  use  of  ma- 
chinery and  tools  that  have  long  ago  outlived  their  usefulness, 
and  with  little  or  no  money  available  for  their  replacement. 

The  question  of  keeping  shops  clean  and  clear  of  scrap  material 
is  one  that  must  be  answered  in  one  way  or  another,  and  where 
this  work  can  be  handled  by  a  force  of  men  under  a  competent 
foreman  after  the  shops  are  closed,  there  is  no  interference  with 
the  men  during  working  hours. 

Don't  Make  Your  Foreman  into  Clerks 

It  is  most  important  but  frequently  difficult  to  know  where  men 
are  working ;  whether  they  are  on  hand  at  the  proper  time  for 
starting  work ;  who  is  absent,  and  why  ?     With  some  of  the  usual 


timekeeping  methods,  the  foreman  is  greatly  handicapped  in  try- 
ing to  keep  track  of  his  men,  and  I  take  the  position  that  a  fore- 
man's place  is  out  among  his  men  and  not  doing  timekeeping  or 
clerical  work  in  his  office.  As  a  result  of  findings  by  a  committee 
belonging  to  all  departments  interested,  a  method  of  keeping  time 
has  been  developed  so  that  a  foreman  can  quickly  tell  whether  his 
men  are  on  hand  or  absent,  and  the  distribution  of  time  made 
to  the  different  accounts  or  engines  worked  on  without  the  neces- 
sity of  men  or  foremen  doing  any  clerical  work.  This  is  a  prob- 
lem that  has  been  solved  with  more  general  satisfaction  than  is 
usual   in   such   cases. 

The  proper  selection  and  training  of  men  for  positions  of  re- 
sponsibility is  still  one  of  the  real  problems,  particularly  so  for 
the  reason  that  many  mechanics  do  not  appear  to  be  anxious  to 
accept  promotion  and  added  responsibility. 

Handling  Materials 

One  of  the  largest  problems  to  deal  with  is  the  prompt  furnish- 
ing and  handling  of  material.  The  output  of  a  shop  can  be  boosted 
or  seriously  set  back  by  the  stores  department.  I  am  afraid  that 
some  of  us  do  not  give  enough  consideration  to  the  proper  handling 
of  this  important  subject,  and  rather  expect  the  stores  department 
to  be  mind-readers  as  to  changes  in  standards  that  the  mechanical 
department  may  make.  This  in  some  cases  necessitates  the  carry- 
ing of  a  new  kind  of  material  in  large  or  small  quantities  or  else 
there  is  a  sudden  heavy  use  of  a  stock  material  which  formerly 
moved  slowly,  or  the  discontinuance  of  parts  either  due  to  a 
change  in  design  or  the  disposing  of  equipment  that  formerly  used 
such  material. 

One  of  the  big  problems  of  today  is  to  get  the  material  needed 
from  the  storehouse  into  the  hands  of  the  men  who  are  actually 
going  to  use  it,  and  at  the  least  expense.  In  some  cases  the  store- 
house main  building  is  so  far  from  the  place  where  material  is 
to  be  used  that  considerable  delay  occurs,  this  being  particularly 
true  of  standard  material  that  is  used  daily,  and  in  such  a  case 
small  storerooms  should  be  located  at  convenient  places  in  or 
adjacent  to  the  various  shops  so  as  to  require  little  effort  and 
time  to   get   such   material. 

The  handling  of  heavy  material  to  and  from  the  storehouse  to 
the  shops  and  to  cars  for  shipment  out  on  the  road  is  a  great 
problem.  Whereas  shop  motor  cars  and  overhead  cranes  facilitate 
movements,  a  locomotive  crane  for  handling  such  material  that  can- 
not be  conveniently  reached  by  other  means  is  a  great  asset  around 
a  busy  shop  yard. 

Materials  and  Manufacturing 

Too  much  usable  material  finds  its  way  into  the  scrap  pile  and 
this  necessitates  a  second  handling.  All  material  that  can  be  re- 
claimed should  be  kept  separated  from  scrap,  and  again,  scrap 
material  should  be  subdivided  so  that  when  it  gets  to  the  scrap 
dock  for  shipment  and  sale  it  does  not  have  to  be  sorted  again. 

A  few  years  ago  with  conditions  and  rates  of  pay  then  in  effect, 
it  was  the  practice  among  the  larger  railroads  to  manufacture 
practically  everything  needed  for  repairing  and  maintaining  loco- 
motives ;  among  these  parts  being  axles  and  all  kinds  of  forgings, 
safety  valves,  injectors,  and  a  hundred  other  things  which  accord- 
ing to  the  bookkeeping  records  used,  indicated  that  a  very  large 
saving  was  effected  as  compared  with  prices  submitted  by  the 
manufacturers  of  such  articles.  Under  present-day  conditions  and 
rates  of  pay.  it  is  questionable  whether  it  is  actually  costing  less 
to  make  articles  in  the  comparatively  small  quantities  used  than 
to  buy  them  from  specialists  who  are  obliged  to  cut  costs  in  every 
direction  so  as  to  compete  with  firms  who  are  handling  the  same 
lines.  As  one  of  our  foremen  aptly  remarked  when  discussing  this 
subject,  "We  do  not  know  of  any  automobile  user  making  the 
essential  repair  parts  of  a  standard  automobile,  nor  do  we  hear 
of  a  safety  razor  owner  making  the  blades,  although  both  of 
them  might  be  in  the  machinery  business." 

To   enable   manufacturing   to   be   carried   on    in   an   economical 
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manner  either  by  outside  firms  or  in  railroad  shops,  a  great  degree 
of  standardization  is  necessary  in  nuts,  taps,  dies  and  attachments 
to  various  devices  furnished  by  outside  firms  so  that  it  will  pay 
manufacturers  to  specialize  in  certain  parts  and  carry  them  in 
stock  or  distribute  them  to  dealers  in  a  manner  similar  to  that 
adopted  in  the  handling  of  automobile  accessories. 

Regularity  of  purchases  will  enable  a  manufacturer  to  keep 
a  stock  of  standard  parts  and  enable  him  to  balance  his  work  so 
that  he  will  not  have  to  make  a  set-up  of  a  machine  to  handle  a 
few  pieces  as  is  often  done  in  railroad  shops,  and  which  of  course 
adds  to  the  cost  per  piece  of  the  article  being  made. 

Depreciation 

The  question  of  purchasing  new  machinery  and  tools  is  a  press- 
ing one,  and  because  of  financial  conditions  during  the  past  few 
years  has  not  had  the  attention  that  its  importance  warrants. 

With  the  tremendous  strides  that  have  been  made  during  the 
last  two  decades  in  high  speed  steel  manufacture,  with  the  re- 
sultant necessity  of  making  the  machines  of  sufficient  strength  to 
stand  up  under  the  speeds  and  feeds  that  the  modern  steels  permit, 
it  can  be  readily  seen  that  machines  designed  and  put  into  use 
25  to  30  years  ago  cannot  give  the  output  that  modern  machines 
properly  designed  for  present-day  conditions  will  give.  The  re- 
sult, in  a  number  of  cases,  is  that  the  work  is  not  done  as  effi- 
ciently as  it  would  be  if  up-to-date  machines  and  methods  were 
used. 

With  an  investment  of,  say,  $1,000,000  worth  of  machinery 
that  is  depreciating  and  new  machinery  that  is  being  improved  to 
cut  down  costs,  there  certainly  should  be  a  fi.xed  amount,  say  5  to 
8  per  cent  of  the  total  investment,  set  aside  each  year  for  the 
replacement  of  those  tools  that  are  obsolete  because  of  age,  etc., 
but  new  machines  costing  thousands  of  dollars  should  not  be 
bought  unless  it  is  known  that  there  is  sufficient  work  to  be  done 
at  such  a  reduction  in  cost  that,  considering  the  first  cost  of  the 
machine,  depreciation,  etc.,  it  will  pay  a  reasonable  return  on  the 
investment. 

We  should  not  get  rid  of  all  tools  or  machines  simply  because 
they  are  not  100  per  cent  efficient  under  maximum  requirements, 
but  where  new  tools  are  purchased,  the  old  shop  tools  should  be 
assigned  to  suit  the  intermittent  work  in  a  roundhouse,  if  this 
can  be  satisfactorily  arranged.     If  not  they  should  be  scrapped. 

Money 

In  our  efforts  to  solve  the  problems  that  confront  us,  we  are 
sometimes  able  to  see  a  way  out  of  a  certain  difficulty  if  we  can 
get  an  appropriation  that  may  be  used  for  new  tools,  machinery, 
cranes  or  other  facilities  for  handling  hea\'}'  material,  and  it  is 
certainly  very  discouraging  to  be  told  that  the  money  cannot  be 
furnished,  as  the  increased  charges  for  material,  labor,  taxes,  etc., 
have  practically  wiped  out  the  amount  needed  by  the  mechanical 
department,  and  therefore  the  improvements  so  much  needed  can- 
not be  provided. 

Where  it  is  possible  to  do  so,  I  believe  a  fund  should  be  set 
apart  so  that  when  small  tools  or  machines  are  required  to  take 
care  of  some  special  condition  that  arises  and  for  which  no  pro- 
vision has  been  made  in  the  budget,  the  superintendent  of  shops 
or  master  mechanic  in  charge  should  be  able  to  get  what  is  neces- 
sary, subject  of  course  to  the  personal  approval  of  the  head  of  the 
department  and  properly  accounted  for  at  a  cost  of  not  to  exceed 
say  $3,000.  Nothing  causes  quite  so  much  discouragement  to 
an  organization  as  to  be  in  need  of  some  small  tool  ranging  in 
price  from  $150  to  perhaps  $1,000,  and  have  to  wait  for  a  year  to 
get  it  on  the  budget  and  perhaps  longer  than  that  before  it  is 
actually  approved. 

Miscellaneous 

Where  the  size  of  a  plant  will  permit,  a  shop  doing  the  repair 
work  should  be  independent  of  a  roundhouse  at  the  same  point. 
In  other  "words,  where  possible  the  roundhouse  should,  as  a  gen- 
eral proposition,  have  a  machine  shop  so  that  ordinary  machine 
work  can  be  done  without  having  to  call  on  the  back  shop.  It  is 
very  discouraging  to  the  foreman  trying  to  get  material  out  for 
engines  in  the  shop  to  have  his  work  disorganized  by  having  a 
hurry-up  call  from  the  roundhouse,  which  necessitates  the  removal 
of  work  from  a  machine  so  as  to  take  care  of  the  job  needed  for 
the  roundhouse. 

Much  valuable  time  is  lost  in  some  shops  due  to  lack  of  facilities 
for  intercommunication,  and  as  the  expense  of  installing  automatic 


telephones  between  departments  is  not  great  this  difficulty  can  be 
more  readily  taken  care  of  than  some  other  things  involving  large 
expenditures. 

I  have  given  you  an  outline  of  a  few  of  the  railroad  problems, 
all  of  which  we  are  trying,  each  in  his  own  particular  way,  to 
correct  or  improve,  and  as  the  conditions  vary  in  different  parts 
of  the  country  no  hard  and  fast  rules  that  can  be  laid  down  will 
be  applicable  to  the  various  problems  and  others  that  confront  us. 

By  D.  J.  Mullen 
Superintendent  of  Motive  Power,  C.  C.  C.  &  St.  L. 

The  shop  management  problems  of  today  are  too  involved  and 
too  many  to  enumerate  or  describe  fully,  yet  the  successful  solu- 
tion of  each  is  measured  only  by  what  it  contributes  to  increased 
output  or  decreased  costs,  or  a  combination  of  both. 

With  this  idea  in  mind  this  paper  is  not  addressed  to  any  of  the 
specific  problems  of  shop  management  which  might  involve  a 
mechanical  description  or  a  statistical  enumeration  of  performance 
or  cost,  but  is  directed  to  that  broader  question  of  shop  manage- 
ment, which  today  is  not  developed  in  the  railroad  as  in  the  in- 
dustrial field. 

The  management  of  the  industrial  plant  may  anticipate  for  a 
long  period  in  advance  the  nature  and  quantity  of  work  that  will 
be  performed  on  any  given  unit.  The  locomotive  repair  shop 
dififers  materially  on  this  point.  It  docs  not  receive  its  raw 
material  as  does  the  industrial  plant,  for  its  raw  material  is  a 
locomotive  coming  in  for  repairs,  which  in  a  greater  or  less  degree 
furnishes  its  own  material.  Even  this  cannot  be  anticipated  until 
the  locomotive  has  actually  arrived  in  the  shop  and  entered  upon 
its  period  of  repairs.  The  condition  is  still  further  complicated 
because  of  the  uncertain  repairs  to  be  given  the  various  engines 
— in  terms  of  labor  and  material. 

Cost  Accounting 

Regardless  of  the  effort  that  has  been  put  forth  in  the  develop- 
ment of  new  means  and  methods  of  performing  work,  or  in  the 
layout  and  arrangement  of  repair  shops,  it  is  a  fundamental  fact 
that  no  problem  of  management  can  be  considered  as  successfully 
solved  until  it  can  be  definitely  established,  by  an  accurate  and 
comprehensive  cost  and  product  system  that  will  stand  analysis 
from  every  angle,  that  either  the  cost  has  been  reduced  because 
of  a  direct  reduction  in  itself,  or  that  it  has  been  reduced  because 
output  has  been  increased. 

In  considering  what  is  at  hand  in  the  way  of  shop  cost  account- 
ing systems,  one  is  impressed  by  the  prevailing  tendency  of  such 
systems  to  follow  along  and  be  productive  of  those  reports  re- 
quired by  federal  regulations  and  corporate  accounting  rather  than 
those  that  would  be  developed  for  purely  mechanical  analytical 
purposes  by  men  fundamentally -trained  in  mechanical  administra- 
tions and  not  in  that  of  accounting.  How  many  railroad  shops 
are  there  in  the  country  where  the  management  calling  for  the 
cost  of  manufacturing  driving  bo.xes  for  a  certain  t^•pe  of  engine 
can  find  these  figures  immediately  available? 

Such  reports  are  not  intended  for  analysis  as  to  shop  product 
or  cost.  They  represent  more  what  has  been  done  than  what 
is  being  done  because  of  the  consolidation  of  a  large  number  of 
elements  of  cost  into  the  general  accounts.  The  segregation  of 
the  details  making  up  these  measured  costs  is  not  handled  from 
the  viewpoint  of  reflecting  information  as  a  barometer  of  cost  and 
product.  What  is  needed  to  remedy  this  condition  is  the  intro- 
duction into  the  mechanical  departments  of  what  might  be  termed 
"engineering  accounting,"  the  purpose  of  which  would  be  formu- 
lating and  carrying  on  cost  keeping  representing  the  combination 
of  auditing  and  engineering  experience  dictated  primarily  by  those 
essentials  necessary  to  the  proper  analysis  of  the  current  perform- 
ance of  the  shop.  This  would  mean  not  only  keeping  costs  but 
using  the  data  for  analj'sis  and  engineering  development  for  re- 
ducing costs. 

Wages  and  Working  Conditions 

Intimately  connected  with  the  cost  product  system  is  the  matter 
of  wages  and  working  conditions,  and  regardless  of  all  the  cost 
accounting  methods  that  may  be  inaugurated  or  anticipated,  the 
cost  of  performing  any  one  unit  of  work  can  never  be  controlled 
until  it  can  be  pre-determined  what  the  wages  will  be  for  per- 
forming that  particular  operation.  It  is  in  this  one  point  alone 
that   the   successful   solution   of  many   problems   of   railroad   shop 
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management  are  now  held  in  indefinite  suspense  because  the  rail- 
roads are  not  supported  by  those  agencies  whose  support  is  de- 
sirable in  installing  the  methods  of  compensation  and  working 
conditions  in  which  the  .cost  performance  of  any  one  operation 
may  be  definitely  established. 

It  has  too  long  been  the  practice  to  view  the  operation  of  a 
locomotive  shop  as  an  expense.  Were  it  viewed  from  the  view- 
point of  operation  for  profit  as  are  all  other  industrial  plants,  the 
problem  of  railroad  shop  management  of  today  would  be  backed 
up  by  a  cost  and  product  system,  the  equal  of  which  could  not 
be  found  in  private  industry.  The  problem  of  formulating  such 
a  system  is  far  more  complicated  in  railroad  shop  operation  than 
it  is  in  an  industrial  plant.  The  industrial  plant  is  making  a  new 
product  of  a  uniform  nature,  whether  it  is  hairpins  or  automoibiles ; 
the  point  being  that  the  first  unit  that  goes  out  in  the  morning 
is  no  different  from  the  last  unit  going  out  at  night. 

There  are  a  large  number  of  units  of  work  performed  in  rail- 
road shops  which  are  identical,  and  with  proper  shop  management 
would  cost  no  more  in  one  case  than  in  another,  providing  the 
element  of  labor  cost  is  so  handled  and  developed  that  at  least  this 
large  proportion  of  the  total  cost  is  a  pre-determined  fact  before 
the  work  is  commenced. 

■    Constructive  Analysis  of  Shop  Operation 

The  constructive  analysis  of  any  cost  accounting  system  would 
be  along  five  general  lines : 

Retirement,  replacement,  or  changes  in  machinery. 

Development  and  installing  new  methods  of  performing  work. 

Personnel   organization. 

Methods  of  payment. 

Rules  and  working  conditions. 

In  the  final  analysis  of  any  problem  coming  under  the  five 
groups  enumerated  above  it  will  eventually  be  a  balance  between 
the  cost  as  it  is,  compared  to  the  cost  as  it  will  be  when  the 
anticipated  change  is  made. 

Assuming  the  ideal  condition  is  reached  and  the  cost  system 
developed,  it  would  be  necessary  to  consider  to  what  unit  of  prod- 
uct this  system  would  be  compared ;  that  is,  will  the  accurate  cost 
system  be"  combined  with  the  unit  of  output  measuring  a  physical 
quantity  of  work,  or  expressed  in  a  numerical  unit  of  mechanical 
equipment,  or  as  is  commonly  in  vogue  in  this  country,  upon  the 
product  of  the  engine  in  the  number  of  miles  it  has  made  before 
the  engine  is  repaired. 

It  would  seem  that  since  shop  operation  is  not  responsible  for 
miles  that  an  engine  makes,  that  it  is  not  a  problem  of  shop  man- 
agement. While  it  is  true  that  the  quality  of  work  performed  in  a 
shop  upon  an  engine  to  a  great  extent  establishes  the  length  of 
time  the  engine  will  remain  in  service,  it  must  be  recognized  that 
the  shop  in  repairing  and  sending  an  engine  out  to  perform  service, 
does  not  control  the  territory  in  which  it  operates,  nor  the  facili- 
ties nor  methods  by  which  it  is  maintained  while  in  service,  and 
these  are  elements  that  should  be  taken  into  consideration  in 
measuring  shop  output  on  a  mileage  basis. 

Again  the  capacity  or  efficiency  of  a  shop  cannot  be  measured 
in  its  output  by  number  of  engines  turned  out.  It  may  require 
in  one  month  twice  the  work  to  turn  out  25  engines  that  it  does 
to  turn  out  SO  in  another  month.  A  shop  may  be  engaged  in 
repairing  engines  requiring  exceedingly  heavy  work,  at  which  time 
its  product  in  engines  will  be  low,  yet  its  efficiency  may  be  just 
as  great,  if  not  greater,  than  when  repairing  a  large  number  of 
engines  with  light  miscellaneous  repairs. 

Establishing  a  Production  Unit 

There  is  a  method  by  which  miscellaneous  output  in  the  num- 
ber of  engines  receiving  various  classes  of  repairs  can  all  be 
equated  to  a  common  unit.  Such  a  unit  should  fill  the  following 
conditions : 

1.  It  should  express  in  terms  of  the  lightest  repairs  the  amount 
of  work  required  on  a  locomotive  receiving  the  heaviest  repairs. 

2.  The  units  so  determined  should  be  arrived  at  and  expressed 
in  terms  of  man-hours   of  labor. 

3.  The  man-hours  allowed  should  be  established  under  condi- 
t       tions  where  the  compensation  or  time  for  performing  a  given  item 

of  work  is  pre-determined. 

In  developing  such  a  system  it  is  essential  that  engines  be  re- 
paired, subject  to  a  classification  of  repairs  of  such  specification 
that  in  alloting  an  engine  to  a  certain  class  of  repair  a  compre- 
hensive description  of  the  work  is  definitely  determined  by  the  class 


of  repair  assigned.  The  next  step  is  that  of  determining  the  num- 
ber of  man-hours  required  to  perform  the  lowest  class  repairs. 
With  this  average  man-hours  required  to  complete  the  lowest  class 
repair  as  a  factor,  the  average  man-hour  required  to  complete  the 
ne.xt  highest  class  repairs  is  determined.  The  computation  is  made 
and  the  result  of  this  determines  the  number  of  units  that  are  to 
be  assigned  to  the  next  highest  class  repairs. 

For  example :  If  a  Class  5  repair  requires  200  man-hours,  it 
would  be  considered  as  one  unit.  If  a  Class  4  repair  required 
600  man-hours,  it  would  be  considered  as  three  units,  and  so  on 
up  to  the  heaviest  class  repairs. 

With  such  a  system  of  analysis  the  number  of  man-hours  per 
unit  is  directly  indicative  of  the  efficiency  of  the  shop,  in  that  as 
the  man-hours  per  unit  go  up,  the  shop  is  less  efl^cient  than  when 
man-hours  go  down. 

In  consideration  of  the  quantity  per  unit  depending  upon  how 
comprehensive  the  class  of  repairs  may  be,  there  will  be  a  uni- 
formity in  the  cost  of  repairs  per  unit,  comparable  with  the 
fluctuation  of  the  man-hours  per  unit.  There  will  be  reflected  in 
increased  and  decreased  cost  per  unit  those  economical  conditions 
which  require  an  increase  or  decrease  in  the  wage  scale.  As  shop 
facilities  are  changed  for  the  better,  it  will  again  be  reflected  in 
the  reduction  in  man-hours  per  unit.  The  application  of  such  a 
system  over  a  period  of  years  may  be  traced  in  an  increase  or 
decrease  in  the  man-hours  per  unit,  the  gain  and  loss  in  efficiency, 
due  to  the  various  conditions  under  which  the  shop  is  operated. 
There  can  be  traced  the  average  amount  of  work  required  to  repair 
an  engine  as  expressed  in  units  per  engine,  and  lastly,  it  is  evi- 
dently an  expression  of  the  capacity  of  the  shop  as  reflected  by 
the  number  of  units  turned  out  per  month. 

It  is  through  the  presentation  of  such  facts  as  would  be  derived 
from  the  accurate  system  of  cost  accounting  and  the  application  of 
a  system  of  measuring  output,  that  the  management  of  the  rail- 
roads could  be  induced  to  adopt  those  comprehensive  policies  of 
betterment  and  improvement  in  repair  facilities  which  are  so  essen- 
tial in  keeping  pace  with  the  increased  demand  for  repair  shop 
output  and  reduction  in  cost  of  operation. 

By  T.  W.  Demarest 

(Gen.  S.  M.  P.,  Pennsylvania   (Northwestern  Region.) 

It  is  with  a  very  considerable  amount  of  hesitation  that  I  am 
endeavoring  to  carry  on  this  discussion,  particularly  after  the  very 
able  paper  you  have  just  listened  to  from  Mr.  Bentley.  My  hesi- 
tation is  based  also  on  the  fact  that  the  problems  in  shop  manage- 
ment today  are  as  large  as  the  plant ;  they  comprise  your  plant, 
your  management,  your  supervision,  your  personnel  and  every 
item  of  your  operation. 

The  entire  situation  can  be  divided  possibly  into  two  heads. 
One  is  the  human  factor  and  the  other  is  the  physical  factor 
Under  the  human  factor  I  would  place  management,  supervision, 
labor  force  and  its  maintenance,  and  the  establishment  of  har- 
monious relations  between  the  employees  and  the  management. 
Under  the  physical  factor  I  would  place  the  plant,  the  machine 
tools,  material,  routing  of  work,  and  items  of  that  kind. 

The  physical  factor  to  me  is  the  easiest  part  of  the  situation  to 
meet  because  it  can  be  met,  as  a  rule,  through  the  expenditure 
of  capital,  and  as  brought  out  by  Mr.  Markham,  who  addressed 
us  the  other  day,  our  managing  officers  are  realizing  more  clearly, 
that  in  order  to  get  the  benefit  from  the  equipment  and  reinforce 
a  failing  labor  supply  the  physical  portion  of  the  plant  has  got  to 
be  brought  up  to  date. 

Importance  of  Human  Factor 

The  human  side  of  your  plant,  however,  is  another  situation 
entirely.  In  looking  through  one  of  the  railway  publications  of 
recent  date  I  notice  the  plans  of  a  new  shop  which  has  just  been 
built,  and  naturally  I  assume  that  in  the  construction  of  the  plant 
— as  it  is  a  new  plant — all  of  the  labor-saving  devices,  all  of  the 
methods  for  shortening  steps  and  saving  dead  labor, -all  of  the 
machine  tools  and  everything  necessary  to  establish  economical 
operation,  had  been  incorporated.  Reading  through  the  article  I 
noticed  that  the  expected  output  from  that  shop  was  limited  to 
one  engine  a  pit  a  month.  Now  that  struck  me  very  forcibly,  be- 
cause with  old  plants  with  which  I  have  been  connected  if  I 
can't  get  two  engines  a  pit  a  month,  or  sometimes  two  and  one- 
half,  I  think  there  is  something  wrong  in  the  shop  operation. 

I  was  curious  as  to  why  with  a  brand  new  plant  only  one 
engine  a  pit  a  month  was  expected ;  I  could  not  reach  any  other 
conclusion  but  that  the  human  factor  was  responsible    To  me  the 
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human  factor  is  the  important  item,  and  I  am  going  to  try  to  give 
you  a  few  thoughts  concerning  it  from  my  own  experience. 

There  are  three  radically  diiTerent  methods  of  handling  labor. 
My  first  e.xperience  was  with  an  absolutely  open  shop  where  the 
management  could  be  just  as  arbitrarj'  as  it  chose  in  the  handling 
of  its  employees. 

My  next  experience,  which  was  not  so  long  ago,  by  the  way, 
was  in  the  direct  reverse,  where  it  was  the  most  arbitrary  kind 
of  a  closed  shop  and  where  the  men  could  tell  the  management 
what  the  management  should  do. 

Under  our  present  situation  we  are  trying  to  develop  a  different 
method  from  either,  and  that  method  is  neither  an  open  nor  a 
closed  shop,  but  it  is  a  plan  under  which  the  employees  in  the 
shops  have  with  the  management  an  equal  voice  in  all  matters 
pertaining  to  their  welfare — 1  will  touch  on  that  later. 

The  Question  of  Supervision 

The  first  essential  in  your  human  factor  problem  is  your  su- 
pervision. In  the  plan  which  I  have  just  referred  to,  I  found 
that  we  had  sold  the  plan  to  the  men  but  I  was  not  at  all  sure  we 
had  sold  it  to  the  supervision,  and  in  many  cases  we  hadn't.  In 
analyzing  the  situation  I  knew  it  was  very  evident  we  hadn't  sold 
it  to  the  supervision  and  we  hadn't  tried  to ;  we  hadn't  taken  the 
supervision  into  our  confidence  and  we  had  not  interpreted  the 
policy  of  the  management  and  did  not  put  the  men  in  the  manage- 
ment where  they  could  carry  back  to  the  men  what  the  management 
was  trying  to  do. 

The  most  essential  man  in  your  shop  today  is  your  supervisor 
and  according  to  the  extent  to  which  you  have  educated  and 
trained  your  supervisor,  so  you  may  expect  the  men  in  the  shop 
to  react.  Your  contact  man,  who  is  your  supervisor,  represents 
to  your  workmen  the  attitude  of  the  management.  And  you  can't 
expect  to  have  good  relationship  unless  you  have  a  good  contact. 
That  is  your  responsibility. 

Another  thing,  your  supervisor  should  be  placed  in  a  position 
where  he  feels  he  is  an  officer  of  the  company  and  not  a  work- 
man. He  wants  to  be  placed  in  a  position  where  he  is  proud  of 
his  position  and  not  simply  perhaps  feel  that  he  is  taking  a  job 
and    increased   responsibility   with   no   adequate    return. 

Fifteen  Men  to  a  Foreman 

He  does  not  want  to  be  overloaded  with  men,  and  one  of  the 
hardest  things  that  we  have  to  convince  our  management,  as  a 
rule,  is  the  necessity  for  increased  supervision.  It  is  the  cheapest 
investment  I  know  of. 

Not  very  long  ago  a  president  of  a  railroad  who  operates  a  very 
large  car  shop  said  to  our  vice-president  that  in  the  maintenance 
of  their  freight  cars  they  had  established  an  economy  which  could 
not  be  met  in  a  contract  shop  and  they  were  very  proud  of  the 
performance.  Our  vice-president  got  me.  He  wanted  to  know 
what  we  were  doing,  and  he  said :  "Investigate  the  situation  and 
let  me  know  what  you  find."  We  sent  some  men  to  study  the 
plant.  The  first  thing  we  found  was  that  they  were  working 
on  a  piece-work  or  bonus  system.  The  next  thing  we  found  was 
that  the  average  number  of  workmen  to  a  supervisor  was  SO.  The 
next  thing  we  found  was  that  the  supervisor  was  expected  to 
keep  the  time,  allocate  the  piece-work  earnings,  and  allocate  the 
use  of  the  material,  so  they  could  keep  an  individual  car  record — 
and,  gentlemen,  he  could  not  do  it.  The  result  was  that  insofar 
as  they  are  concerned  I  told  our  vice-president  that  there  was 
not  a  record  at  that  particular  plant  that  was  worth  the  paper  it 
was  written  on,  and  it  was  not  the  fault  of  the  supervisors. 

Our  experience  is  that  when  men  have  to  be  educated — and 
they  do— the  education  is  a  continual  process;  that  where  the 
work  has  to  be  kept  up  to  the  workmen,  if  you  want  results  you 
have  got  to  limit  the  number  of  men  under  a  supervisor,  and  in 
my  own  experience  that  is  about  IS.  That  may  sound  rather  low, 
but  under  your  present  labor  situation,  and  you  have  all  got  it 
just  as  well  as  we  have,  under  a  situation  when  there  is  a  de- 
crease in  rate  of  labor  supply,  a  decreasing  efficiency  of  labor, 
there  is  just  one  thing  we  have  got  to  do:  We  have  got  to  de- 
crease the  number  of  men  reporting  to  a  supervisor  so  that  he 
can  adequately  follow  their  work,  follow  up  the  material,  and 
their  operations. 

Keep  in  Touch  With  Foremen 

After  you  have  your  supervisor  educated  the  job  is  not  done; 
you  have  got  to  have  somebody  whose  business  it  is  to  keep  in 
touch  with  your  supervisory  force ;  keep  in  touch  with  their  men- 


tal attitude  and  their  mental  processes.  I  do  not  know  of  any 
better  way  of  doing  this  than  perhaps  the  establishment  of  fore- 
men's clubs, — where  the  foremen  can  meet  one  another,  become 
mutually  acquainted,  exchange  ideas,  and  meet  their  superior  of- 
ficers, and  get  from  their  superior  officers  direct  the  policy  of 
the  management.     It  has  an  enormous  effect. 

At  one  of  our  shops  employing  possibly  2,200  men,  after  the 
organization  of  the  foremen's  club,  even  although  there  were 
only  about  65  men  in  the  club,  we  found  there  were  men  in  it  who 
had  worked  in  the  same  shop  for  years  who  did  not  know  one 
another.  I  brought  these  men  together.  They  had  an  oppor- 
tunity of  meeting  socially  with  their  families,  an  opportunity  of 
exchanging  ideas,  and  the  co-ordination  of  the  work  between  the 
departments  was  most  materially  improved  just  through  the  mu- 
tual acquaintanceship  of  the  men. 

Getting  Down  to  Brass  Tacks 

To  get  down  to  the  brass  tacks  of  the  situation — and  that  is  the 
man  on  the  floor  of  the  shop,  or  the  men  operating  the  machines — 
it  is  certain  that  you  can't  expect  good  shop  results  if  your  men 
are  limited  or  guided  by  men  outside  of  your  employ. 

\''ou  can  only  expect  results  where  your  men,  as  employees 
without  reference  to  outside  influences,  are  willing  to  meet  you 
and  discuss  their  problems  and  yours  across  the  table  and  do  their 
bit  in  assisting  the  management  to  produce  economical  operation, 
just  as  they  expect  the  management  to  do  its  bit  in  producing  a 
fair   return  to  the   men. 

I  don't  believe  in  the  best  day-work  shop  you  ever  saw  you 
can  expect  the  same  economy  in  production,  or  the  same  output 
rate  per  unit,  as  you  can  in  a  shop  where  the  more  skillful  men 
have  the  opportunity  for  making  for  themselves  a  higher  rate  of 
wages  than  the  straight  day-work  provides.  The  necessity  for 
conserving  the  labor  supply,  the  necessity  for  building  it  up,  abso- 
lutely compels  some  method  of  operation  which  will  permit  a  man 
who  desires  to  turn  out  a  day's  work. 

The  question  of  your  labor  supply  is  a  vital  one  and  its  re- 
inforcement and  maintenance  have  got  to  be  met  in  different  ways. 
None  of  us  can  go  out  today  and  build  up  a  plant  "off  the  bat" 
by  hiring  skilled  labor.  The  best  way,  of  course,  as  far  as  it  is 
practicable,  is  to  relieve  hand  labor  by  machine  labor,  labor- 
saving  appliances,  relocation  of  machine  tools,  relocation  of  facili- 
ties to  reduce  the  foot  work  to  a  minimum  and  produce  economical 
results.  Y'ou  have  got  to  resort  to  Mr.  Purcell's  method  with 
which  he  has  been  very  successful  and  the  building  up  of  your 
force  through  training  of  apprentices,  but  in  my  opinion  that  is 
not  enough  to  maintain  your  departments. 

There  are  at  least  three  departments  that  no  boy  wants  to 
enter  as  an  apprentice.  Those  are  the  blacksmith  shop,  the 
boiler  shop  and  the  freight  car  shop.  In  these  three  departments 
it  is  not  desirable  to  have  a  boy  enter  as  an  apprentice  tfecause 
the  work  is  of  a  character  which  requires  a  mature  man.  There- 
fore you  have  got  to  have  some  other  way  of  biiilding  up  those 
three  shops;  the  helper-apprentice  system  doesnt  help  you;  a 
freight  car  shop  on  a  four-year  apprentice  system  is  nonsense. 
Our  men  agree  with  us  on  that.  It  is  pretty  hard  to  tell  a  man 
freight  car  repairing  is  not  a  trade  and  if  you  can't  make  a  freight 
car  repairman  in  three  to  six  months,-  you  don't  want  the  man 
around  your  plant;  but  your  regulation  don't  permit  you  to  do  it. 

Stabilizing  Employment 

Now  back  of  this  is  something  else  that  is  vital  and  that  is  out 
of  your  control  except  as  you  may  be  able  to  inform  your  ex- 
ecutive managing  offices — that  is  a  budget  which  will  permit  you 
to  operate  your  plant  on  a  uniform  basis.  There  isn't  anything 
that  so  hampers  production  as  the  necessity  for  relieving  men  that 
you  have  spent  money  in  training,  who  go  out  of  the  shop  because 
the  management  tells  you  the  road  isn't  making  money  and  you 
will  have  to  reduce  expenses.  There  is  another  phase  of  the 
problem.  When  business  is  good  the  equipment  is  behind  and 
when  it  is  poor  you  can't  repair  it.  If  you  can  convince  your 
management  as  to  the  economy  and  advisability  of  operating  your 
shop  on  an  even  number  of  hours  throughout  the  year  without 
respect  to  the  business,  you  will  do  a  great  deal  in  accomplishing 
all  these  results  we  are  talking  about ;  if  you  can't  do  it  you  will 
not  get  the  results  you  are  after. 

Other  Discussion 

Mr.  Davis  (Wabash)  :  We  were  asked  about  six  months  ago 
to  find  the  cost  of  overhauling  a  certain  number  of  locomotives. 
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If  we  had  been  assigned  a  force  of  SO  men  to  do  this  work  and 
the  time  of  year  had  been  favorable,  it  would  have  been  an  easy 
matter.  In  the  average  shop,  however,  there  is  so  Httle  in  the  way 
of  excess  capacity  to  go  on  that  it  is  impossible  to  do  extra  work 
without  an  additional  force.  We  analyzed  the  situation  and  found 
that  there  were  a  great  many  discrepancies  between  the  output  of 
different  railroad  shops.  We  found  a  common  difference  of  out- 
put of  ZYz  times  per  man-hour  unit  between  shops  where  piece- 
work was  used  as  compared  to  day-work. 

Nine  Vital   Factors 

We  analyzed  the  different  factors  involved  in  output,  and  I  will 
touch  on  them  lightly  :  Timekeeping,  cost-keeping,  specialization, 
routing  work  through  shop,  incentives,  standardization,  improved 
shop   processes  and   practices,   industrial   relations. 

Nearly  all  these  have  been  covered  in  what  has  been  said  here 
with  the  exception  of  timekeeping  and  a  little  bit  on  cost-keeping. 
Timekeeping  should  set  out  how  much  the  man  should  be  paid 
for  the  time  which  he  puts  in.  In  efficient  shop  management  and 
the  employment  of  labor  the  primary  essential  is  a  time  keeping 
system.  There  are  a  good  many  ways  of  doing  this,  from  ac- 
cepting a  man's  own  word,  to  an  elaborate  time-keeping  systen; 
where  a  man  is  checked  by  some  clock  process  for  every  operation 
which  he  performs.  The  first  is  terrifically  expensive,  and  the 
second  just  as  expensive.  There  is  a  happy  medium  between 
these  two  methods  by  which  through  some  mechanical  process — 
whether  it  be  a  time  clock  or  not — a  check  can  be  had  on  the 
man  every  noon,  every  afternoon,  and  every  night  at  least,  and 
in   addition  you   can  have   the   opportunity   of   seeing   hiin. 

The  measurement  of  a  man's  time  can  easily  be  done  by  putting 
in  some  mechanical  process— either  a  clock  or  some  other  me- 
chanical process. 

The  next  factor  is  to  see  that  the  company  is  repaid  in  work 
for  the  money  which  has  been  expended.  This  function  of  time- 
keeping gathers  together  a  group  of  men  who  are  commonly 
called  non-essential  in  a  shop,  or  non-productive  labor,  and  gives 
us  the  facts,  the  very  thing  we  must  have  to  go  on  further  with 
cost-keeping.     That  is  usually  neglected. 

Now,  under  that  system,  in  checking  men  to  find  out  what  they 


did  do,  it  is  necessary  to  have  some  sort  of  a  form.  On  that  form 
you  should  first  of  all  divide  the  shops  into  classes,  and  finally 
divide  it  down  to  a  point  where  the  next  element  of  timekeeping 
— or  cost-keeping — can  be  injected. 

In  order  to  have  a  good  cost-keeping  system,  the  first  thing 
is  to  report  the  basic  facts ;  the  second  is  to  analyze  those  basic 
facts,  classify  them,  and  have  them  prepared  to  use  in  your  future 
work. 

Now,  the  simple  inexpensive  way  of  doing  this  thing  is  the 
best,  just  as  it  is  when  you  get  into  the  simple  and  effective  way 
of  timekeeping.  Cost-keeping  runs  hand  in  hand.  In  a  cost- 
keeping  system  you  find  out  what  each  item  costs  you  and  you  are 
able  to  judge  whether  or  not  you  can  improve  on  the  process. 

The  railroad  wants  to  know  what  each  thing  costs  so  it  can 
buy  properly.  Second,  so  it  can  tie  it  in  with  the  R.  E.  accounts; 
and   third   so   it  can  improve   its   shop  processes. 

I  have  mentioned  incentive.  A  man  does  in  proportion  to  what 
his  incentive  is,  and  without  that  incentive  the  maximum  effort 
is  not  going  to  be  made.  The  very  best  incentive  that  I  know 
of  is  more  wages.  Now,  whether  it  is  a  piece-work  plan  or  a 
bonus  plan  does  not  make  any  difference,  but  whenever  you  have 
arrived  at  that  incentive,  whatever  it  is  going  to  be,  make  it 
adequate,  make  it  certain ;  let  it  be  so  that  the  man  can  see  it 
directly  in  front  of  him,  and  let  its  method  be  simple  and  not  an 
elaborate  system  in  which  the  man  will  have  to  guess  at  what  he 
is  going  to  get. 

When  we  know  just  when,  just  how  and  just  where  every- 
thing was  done  and  what  it  cost  us,  then  we  will  have  an  answer 
for  that  political — well,  what  shall  I  call  him? — that  uses  the 
railroad  for  a  football. 


The  Gainesville  &  Northwestern  Railroad  of  Georgia,  the 
track  of  which,  according  to  inspections  made  by  the  State  Public 
Service  Commission,  is  in  bad  condition,  was  ordered  by  the 
commission  on  June  14  to  discontinue  passenger  train  service  for 
30  days,  and  within  that  time  to  mal<e  needed  repairs  to  track  and 
roadbed. 


The  Latest  Word  in  Freight  and  Passenger  Power  on  the  Philadelphia,    Wilmington    &    Baltimore    (Pennsylvania)    in    1862 


Railroads  Are  Giving   a  Remarkable  Service 

Additional  Big  Demand  to  Come  This  Summer — 
Co-operation  Needed  from  Every  Employee 

By  R.   H.  Aishton 
President,  Ameriain  Railway  Association 


IT  IS  A  VERY  GREAT  PLEASURE  to  meet  vou  all  here  today, 
the  Fourth  Annual  Meeting  of  the  Mechanical  Division; 
and,  believe  me,  for  a  four-year  old  you  are  a  mighty  lusty 
lot.  However,  when  we  consider  tliat  while  you  are  only 
four  years  old  as  a  division  of  the  American  Railway  Asso- 
ciation, this  meeting  represents  the  fifty-sixth  annual  meet- 
ing of  the  Master  Car  Builders'  Association  and  the  fifty- 
fifth  of  the  Master  Mechanics',  then  after  all  if  age  gives 
wisdom  you  are  to  be  congratulated. 
You  have  mighty  good  reason  to  be 
proud  of  what  your  two  constituent 
associations,  now  merged,  have  ac- 
complished in  the  more  than  half- 
centur}'  of  their  existence  in  bring- 
ing about 

Standardization 

Interchange  Rules 

Loading  Rules 

Development  of  Better  Methods 

Dissemination  of   Information   as 
to  Better  Practices 

And  through  it  all  there  has  not 
only  been  the  greatest  co-ordination 
as  between  the  railroads,  but  it  is 
also  peculiar  to  the  railroad  busi- 
ness, as  in  no  other  business,  that 
there  has  been  the  most  complete 
co-ordination  and  co-Of>eration  with 
equipment  builders  and  govern- 
mental authorities,  some  of  the  re- 
sults of  which  are  going  to  be 
shown  to  you  at  this  meeting — from 
a  locomotive  standpoint  by  Mr. 
Vauclain,  and  from  the  equipment 
standpoint  by  Mr.   Carry. 

While  the  record  is  one  of  which 
you  railway  officers  and  equipment 

builders  may  justly  be  proud,  and  the  development  has  been 
one  in  which  you  have  had  a  very  large  part,  there  is  still  a 
direct  obligation  before  you  all  in  furthering  development 
both  of  machines  and  of  methods  whereby  the  railroads  may 
be  enabled  to  function  more  economically  and  efficiently. 
There  is  as  much  room  for  the  exercise  of  initiative  today 
as  there  was  in  the  days  of  the  "Stourbridge  Lion"  and  you 
gentlemen  of  the  railroads  and  of  the  manufacturers  are  the 
people  to  whom  the  American  people  are  looking  and  to  whom 
the  government  is  looking  to  develop  and  bring  about  im- 
proved methods. 

The  importance  of  this  meeting  at  this  time  is  great. 
There  never  has  been  a  period  when  the  people  were  so 
interested  in  what  the  railroads  are  doing  to  better  conditions 
than  now;  neither  was  there  ever  a  time  when  the  people 
as  a  whole  understood  the  problems  of  the  railways  more 
thoroughly.  Every  officer  of  a  railroad  here  I  hope  will  feel 
that  he  has  a  personal  interest  in  this  subject  and  if  he  has 
anv  ideas — whether  they  correspond  with  what  the  com- 
mittees in  their  wisdom  have  developed  or  not — he  w'ill  not 
hesitate  to  get  on  this  floor  and  express  them,  because  when 
a   committee  has  thrashed   over  one   of  these  subjects  and 
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when  you  have  agreed  that  that  is  the  proper  thing  to  do,  it 
ought  to  be  about  the  last  word  as  to  whether  it  is  a  correct 
thing  to  do  or  not;  and  another  thing,  when  you  have  once 
made  up  your  mind  and  voted  that  it  is  the  thing  to  do 
don't  go  home  and  forget  all  about  it;  tell  your  people  why 
you  think  as  you  do  and  why  it  is  a  good  thing;  in  other 
words,  sell  yourself  and  your  proposition  and  do  not  hide  it 
under  a  bushel,  or  trust  to  Hawthorne  or  me  to  sell  it  for  you. 

There  has  been  criticism  about 
meetings  taking  up  men's  time  and 
that  after  all  the  findings  are  not 
mandatory  and  they  don't  become 
standard  to  as  great  a  degree  as  tliey 
ought  to.  Why  not?  You  have  got 
the  answer  right  in  your  hands — it 
is  up  to  you. 

A  Remarkable  Achievement 

Now    a    word    about    the   general 
situation  in  which  you  are  all  indi- 
'  vidually      very      much      interested. 

Standing  on  the  side  lines  as  I  have 
in  the  past  )-ear  there  is  full  op- 
portunity to  observe  matters.  I 
want  to  make  the  statement,  without 
any  hesitation,  that  the  railways  of 
the  United  States  during  the  last 
year  have  individually  and  collec- 
tively made  the  finest  record  of  effi- 
cient operation  that  has  ever  been 
made  in  their  history  or  the  history 
of  any  railway  systems  in  the  )vorld. 
Railway  management,  ever  since 
private  operation  was  resumed  three 
years  ago,  has  been  subjected  to  con- 
stant and  bitter  criticism  and  attack 
from  various  sources  and  upon  vari- 
ous grounds.  The  best  answer  to  these  criticisms  that  can 
possibly  be  made  is  the  record  of  achievement  which  the 
railways  have  put  to  their  credit  within  the  last  12  months. 
Just  one  year  ago  at  this  time  the  country  was  in  the  midst 
of  a  strike  of  miners  in  the  coal  fields,  which  had  entirely 
stopped  the  production  of  anthracite  coal  and  had  practical- 
ly stopped  the  production  of  bituminous  coal,  except  in  a 
comparatively  small  territory.  It  was  threatened,  on  ac- 
count of  this  strike,  with  a  serious  coal  shortage.  As  if  that 
was  not  to  disarrange  the  business  of  the  country,  almost  ex- 
actly a  vear  ago  the  employees  in  the  shops  of  the  railroads 
throughout  the  country  went  on  a  strike  against  a  reduction 
in  their  wages  ordered  by  the  United  States  Railroad  Labor 
Board.  At  that  time  there  already  had  begun  a  revival  of 
the  general  business  activity  and  one  of  the  largest  sudden 
increases  in  railway  traffic  in  the  country's  history. 

As  a  result  of  these  two  conditions,  and  when  the  coal 
strike  terminated  about  September  1  last  year,  the  demand 
for  the  movement  and  transportation  of  coal  suddenly  became 
abnormally  large  and  at  the  same  time  the  demands  for 
transportation  of  other  commodities  assumed  abnormal  pro- 
portions, creating  probably  the  most  difficult  transportaticoi 
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problem  in  the  history  of  any  system  of  railways  in  the 
world.  In  a  few  weeks  a  large  freight  car  surplus  suddenly 
became  a  car  shortage,  which  in  October  reached  the  record- 
breaking  figure  of  179,000  cars.  At  that  time,  owing  to 
the  shop  employees'  strike  and  other  conditions,  the  railway 
had  about  16,000  or  approximately  25  per  cent  of  their  loco- 
motives in  bad  order,  and  almost  300,000,  or  about  13  per 
cent,  of  their  freight  cars  in  bad  order. 

The  first  problem  the  railways  had  to  contend  with  was  to 
prevent  a  serious  coal  shortage  and  consequent  intense  suf- 
fering during  the  winter  months.  Although  coal  mining  had 
been  largely  suspended  for  almost  six  months,  and  although, 
owing  to  the  increase  in  general  business  activity  there  was 
a  large  increase  in  the  demand  for  coal,  they  handled  the 
output  of  the  mines  so  there  were  only  temporary  and  sporadic 
shortages  of  coal.  During  the  first  130  working  days  of  the 
present  year  they  moved  over  231,000,000  tons  of  bituminous 
coal,  which  was  the  largest  amount  ever  transported  in  the 
same  part  of  any  year,  except  the  war  year  of  1918,  and 
until  the  demand  for  coal  began  to  slacken  as  spring  ad- 
vanced they  were  moving  more  coal  than  even  in  1918. 

In  addition  to  the  movement  of  this  coal  during  the  last 
nine  months,  the  railroads  have  handled  a  larger  total  freight 
business  than  in  the  corresponding  months  of  any  previous 
period  in  history.  From  January  1  to  June  2  they  loaded 
and  moved  2,147,000  more  carloads  of  freight,  or  over  12 
per  cent,  than  in  the  same  period  of  any  previous  year.  The 
largest  freight  movement  usually  comes  in  October,  but  in 
the  week  ended  May  26  the  total  cars  loaded  exceeded  1,- 
014,000  cars,  which  has  been  exceeded  in  only  two  weeks  in 
the  fall  of  previous  years. 

I  have  just  received  by  wire  figures  for  the  revenue  load- 
ing for  the  week  ended  June  9,  which  show  a  loading  of 
1,013,249  cars  of  revenue  freight,  which  is  an  increase  of 
176,621  cars  over  the  corresponding  week  of  1922. 

Although  handling  the  largest  business  in  history,  they 
have  steadily  reduced  the  "car  shortage"  until  in  the  week 
ended  May  31  there  was  actually  a  small  surplus. 

Getting  Ready  for  Future  Demands 

So  much  for  what  has  been  done.  What  is  the  job  that 
lays  ahead  of  you?  As  you  know,  there  is  always  in  periods 
of  active  business  a  very  large  demand  in  the  summer  months 
for  box  car  to  move  the  crops  of  the  western  states.  In 
spite  of  the  record-breaking  traffic  thus  far  this  year,  rapid 
and  satisfactory  progress  has  been  made  in  moving  empty 
box  cars  from  the  eastern  to  the  western  roads  for  the  move- 
ment of  crops.  This  movement  of  box  cars  westward  was  be- 
gun early  in  the  spring  and  is  still  in  progress  and  it  is 
confidently  believed  that  sufficient  cars  will  be  available  in 
the  western  agricultural  sections  to  meet  all  the  demands  that 
will  be  made  this  summer  and  fall.  There  are  actually  today 
on  hand  sufficient  grain  cars  stored  to  handle  the  crops. 

From  April  16  to  June  8  more  than  46,000  empty  box  cars 
were  delivered  in  Chicago  and  St.  Louis  to  western  roads 
by  eastern  and  southern  lines.  This  movement  to  the  west 
was  made  at  the  same  time  that  a  very  heavy  movement  was 
being  made  from  the  states  to  Canada  of  box  cars  of  states 
ownership  and  the  return  of  Canadian-owned  cars  in  antici- 
pation of  the  Canadian  grain  movement.  The  number  of 
cars  sent  westward  through  Chicago  and  St.  Louis  to  be 
ready  for  the  grain  movement  has  been  close  to  1,000  daily. 
Ample  cars  have  been  provided  for  moving  the  jjeach  crop 
from  Georgia  and  cantaloupes  from  California. 

What  other  provisions  have  been  made  in  anticipation  of 
'  further  increases  in  traffic?  In  order  to  handle  the  increased 
freight  traffic  anticipated  this  year,  the  railroads  from  Jan- 
uary 1  to  June  1  put  in  service  65,660  new  freight  cars  and 
during  the  same  months  put  in  service  1,697  new  locomotives. 
In  addition,  on  June  1  the  railroads  had  on  order  107,079 
new  freight  cars  and  2,041  new  locomotives.    Both  the  equip- 


ment manufacturers  and  the  railroads  are  making  every  ef- 
fort within  their  power  to  secure  the  earliest  possible  delivery. 

At  a  meeting  in  New  York  early  in  April  the  railroad 
executives  adopted  a  comprehensive  program  for  providing 
the  country  with  adequate  transportation  service.  You  are 
familiar  through  your  individual  managements  with  its  re- 
quirements. It  provides  for  reducing  the  number  of  cars 
awaiting  repairs  to  5  per  cent  by  October  1  and  for  reducing 
the  locomotives  awaiting  repairs  to  15  per  cent  by  that  date. 
It  also  provides  for  the  better  loading  of  cars,  for  better 
movement  of  cars,  for  storing  coal,  and  for  all  the  various 
things  which  you  are  fully  acquainted  with  which  will  enable 
the  meeting  of  the  peak  load  of  the  country's  transportation. 

Substantial  progress  has  been  made  on  the  fulfillment  of 
this  program.  The  number  of  freight  cars  awaiting  repairs 
had  been  reduced  on  May  15,  as  against  August  1  last  year, 
by  135,000,  and  while  possibly  50,000  of  these  may  be  at- 
tributable to  retirements,  nevertheless  it  does  show  material 
progress.  Locomotives  in  bad  order  between  September  1, 
1922  and  May  15,  1923,  have  been  reduced  by  4,400. 

The  record  of  efficiency  already  made  in  the  face  of  the 
great  difficulties  of  the  past  year  is  the  best  answer  that  can 
be  offered  to  the  criticisms  that  have  been  made  of  the  rail- 
ways and  to  the  demands  for  radical  legislation  that  are 
being  made  on  the  ground  that  such  legislation  is  needed 
in  the  public  interest.  It  is  my  firm  belief  that  an  even 
better  record  will  be  made  during  the  rest  of  the  year  in  serv- 
ing the  public  and  that  as  a  consequence  thereof  the  public 
will  be  firm  in  the  belief  that  it  is  to  its  best  interest  to  give 
the  railway  managements  a  chance  to  serve  it  efficiently  rather 
than  to  hamper  them  by  restrictive  legislation. 

One  thing,  however,  I  do  want  to  impress  upon  you  in  re- 
lation to  this  program.  You  have  about  four  months  left 
in  which  to  meet  its  requirements.  You,  no  doubt,  have  your 
instructions  from  the  individual  managements  of  each  in- 
dividual railway  as  to  your  own  individual  treatment  of  the 
program.  Whatever  your  instructions  may  be,  see  that  those 
instructions  are  thoroughly  understood  by  every  employee 
and  officer  that  has  any  part  to  take  in  the  fulfillment  thereof, 
because  the  complete  fulfillment  of  this  program  and  the 
service  that  the  railways  are  consequently  able  to  give  the 
public  can  only  be  accomplished  through  a  complete  under- 
standing of  the  officers  and  employees  directly  charged  with 
carr3'ing  out  the  work,  of  its  importance  and  its  effect  in 
meeting  the  demands  for  transportation  to  the  full  satis- 
faction of  the  American  people,  whose  servants  you  are  and 
on  whose  final  judgment,  which  will  be  largely  influenced  by 
the  measure  of  service  afforded,  the  future  of  these  great 
transportation  organizations  rests. 

An  Appreciation 

Now,  gentlemen,  in  conclusion  I  want  to  express  on  be- 
half of  the  board  of  directors  the  great  appreciation  of  the 
executives,  individually  and  collectively  as  an  association, 
for  the  untiring  efforts  that  have  been  put  forth  by  the 
Mechanical  Division  to  meet  these  various  problems. 

There  never  has  been  a  time  that  we  have  had  to  appear 
before  the  Interstate  Commerce  Commission  or  before  a  con- 
gressional committee  or  before  anybody  else  about  some  phase 
of  this  question — and  the  times  have  been  mighty  frequent  in 
the  last  twelve  months — that  questions  to  your  chairman,  Mr. 
Coleman,  have  not  brought  an  instant  response — the  forma- 
tion of  a  committee.  Those  committees  have  gone  to  Wash- 
ington at  the  expense  of  fatigue,  and  annoyance,  and  time, 
and  thought  and  all  that  kind  of  thing,  and  those  special 
committees,  your  regular  committees,  your  general  committee, 
your  secretary,  Mr.  Hawthorne,  and  your  chairman  Mr. 
Coleman,  have  done  a  wonderful  work  on  behalf  of  your  as- 
sociation this  year.  I  would  feel  remiss  in  my  duty  if  I 
did  not  express  to  all  of  you  gentlemen  the  appreciation  of 
the  executives  for  the  good  work  you  have  done. 


Training   Mechanical    Department  Apprentices 

Shop    and    School    Instruction    Essential — 200    Santa    Fe 
Graduates  Filling  Supervisory  Positions 

By  John  Purcell 
Assistant  to  \"ice-Prcsident,  A.   T.  &:  S.  F. 


THE  GROWTH  in  industry  and  the  great  and  rapid  in- 
crease in  demand  for  its  products  has  made  a  cor- 
responding increase  in  demand  for  skilled  workmen, 
the  class  of  workmen  which  only  a  well-defined  apprentice- 
ship can  supply.    There  are  not  enough  skilled  mechanics  to 
supply  the  demand  today,  nor  have  there  been  for  the  past  20 
years.    This  is  why  some  of  the  railroads  have  found  it  neces- 
sary to  devise  a  modern,  progressive  plan  for  educating  and 
training  apprentices  in  their  shops. 
The  older  method   of  employing   a 
boy  and  turning  him  over  to  a  busy 
foreman,      whose      priman,'     duties 
were    immediate    output,    affording 
him  little  time  to  care  for  a  green, 
bashful     boy,     was     very    unsatis- 
factory   and    failed    to    accomplish 
needed  results.     Being  left  to  their 
own  resources  with  no  one  definite- 
ly   responsible    for    their    training, 
only   a   few  of  the  more  ambitious 
and  resourceful  boys  survived   and 
became  good  men;  the  majority  fell 
by  the  wayside.     It  is  evident  since 
we  specialize  with  various  elements 
of    a    shop — a    separate    tool    room 
for   making    and    caring    for   tools, 
and  central  power  house  to  provide 
power    and    lights,    an    accounting 
and  timekeeping  department  to  de- 
termine costs — that  we  should  have 
a  specialized  plan   for  taking  care 
of  our  young  help  that  will  provide 
a  trained   head    and   hand    for   our 
skilled  work.  .  , 

Today  a  boy  over  16   and  under  •'°  " 

22    comes   to    us   to   learn    a   trade. 
We  e.xamine  him  as  to  his  mental 

alertness,  education,  character,  etc.,  and  endeavor  to  learn 
whether  he  has  natural  fitness  or  liking  for  the  trade  he 
wishes  to  learn.  We  also  have  a  surgeon  e.xamine  him  to  be 
sure  he  is  free  from  physical  ailment  or  organic  trouble 
which  would  make  him  unable  to  perform  the  work  of  a 
mechanic.  Company,  state,  and  federal  rules  of  inspection, 
safety  appliance  laws,  rules  of  interchange,  etc.,  make  it 
necessar}'  that  a  worker  be  able  to  read  a  blue  print  intelli- 
gently and  to  interpret  these  rules  with  reasonable  under- 
standing. Many  of  the  states  have  compulsory  school 
attendance  laws  and  in  these  days  a  boy  of  16  years  should 
have  a  well-grounded  training  in  mathematics. 

Shop  Training  and  School  Training 

An  apprentice  training  system  should  be  composed  of  two 
supplementary'  branches,  shop  training  and  school  training. 
The  road  with  which  I  am  connected  has  for  16  years  con- 
ducted such  a  training  course  for  apprentices  and  while  for 
the  first  two  or  three  years  it  was  considered  as  an  experi- 
ment, it  has  become  a' fixed  part  of  our  mechanical  organi- 
zation. 

We    have    three    general    classes    of    apprentices,    known 


as  regular  apprentices,  helper  apprentices  and  special  ap- 
prentices. Regular  apprentices  must  be  between  the  ages  of 
16  and  22,  must  be  physically  fit,  have  a  common  school  edu- 
cation and  be  capable  of  working  ordinary  problems  involving 
common  and  decimal  fractions.  Each  is  regularly  indentured 
to  serve  four  years,  the  necessary  papers  being  formally 
signed  by  his  parents  or  guardian,  who  obligate  themselves 
to  assist  the  employer  in  training  the  boy,  by  their  parental 
encouragement  and  care.  He  is  ex- 
amined by  the  apprentice  instructors 
as  to  his  mental  qualifications  and 
alertness,  and  his  employment  com- 
pleted by  local  master  mechanic  or 
superintendent  of  shops,  with  the 
approval  of  mechanical  superintend- 
ent and  supervisor  of  apprentices. 

The  apprentice  is  passing  through 
a  critical  stage  of  life,  from  boy- 
hood to  young  manhood,  is  easily 
influenced,  habits  quickly  formed, 
and  it  is  well  that  a  strong  but  kind- 
ly hand  guide  his  steps  and  direct 
his  youthful  energy  and  ambition  in 
correct  paths.  Here  is  where  the 
shop  instructor  proves  his  value.  No 
time  is  lost  by  the  boy  in  getting 
started.  He  is  immediately  put  on 
productive  work  under  the  training 
and  guidance  of  the  apprentice  shop 
instructor.  If  a  machinist  appren- 
tice, he  is  immediately  taken  to  a 
machine  and  the  machine  explained 
to  him.  He  is  shown  how  to  fasten 
his  work  on  the  machine  and  what 
speed  and  feed  to  use,  patiently  and 
thoroughly  instructed  as  to  each 
machine,  its  parts,  its  functions,  its 
care  and  how  it  should  be  operated.  He  is  made  familiar 
with  the  purpose  for  which  the  piece  of  work  is  being  made 
and  the  use  to  which  it  is  to  be  put.  Similar  instructions 
are  given  him  as  to  floor  and  bench  work  and  all  other  work 
of  his  trade.  A  regular  schedule  of  shop  work  is  provided 
showing  the  number  of  months  or  weeks  he  is  to  be  assigned 
to  each  class  of  machines  or  each  class  of  floor  or  bench 
work.  Likewise,  with  apprentices  of  other  trades,  each  is 
given  instruction  and  experience  on  each  class  of  work  of 
his  trade. 

The  apprentice  is  never  considered  as  a  convenience  nor 
assigned  to  common  labor  or  regularly  used  as  a  helper.  We 
make  him  feel  that  his  chosen  trade  is  the  best  possible  selec- 
tion he  could  make.  We  hold  the  instructor  responsible  for 
the  boy's  thorough  training  just  as  we  hold  the  foreman 
responsible  for  the  output  of  the  shop. 

For  every  25  apprentices  there  should  be  a  regularly 
assigned  shop  instructor  whose  sole  duties  should  be  the 
training  of  the  apprentice.  The  shop  foreman  has  little  time 
to  devote  to  a  young  apprentice  boy  and  is  prone  to  leave 
him  on  one  job  or  machine.  \  good  .shop  instructor  is  a 
good  investment  in  any  shop.     Due  to  his  instruction,  better 
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work  is  done  by  the  apprentice,  there  is  very  little  defective 
work  and  an  absence  of  tool  breakage.  There  is  a  great 
advantage  in  being  able  to  keep  important  machines  going 
when  the  regular  operator  is  absent,  by  placing  an  apprentice 
on  the  machine,  who  with  the  help  of  the  instructor  can  suc- 
cessfully operate  it.  A  good  shop  instructor  will  study  each 
boy,  weeding  out  the  unfit,  advancing  the  bright  aggressive 
boy,  and  coaching  the  backward  boy. 

School  Instruction 

In  connection  with  his  shop  training  the  apprentice  should 
receive  some  theoretical  instruction,  so  we  have  provided 
regular  apprentice  schools  which  the  apprentices  are  required 
to  attend  four  hours  a  week  in  two  classes  of  two  hours  each, 
a  total  of  208  hours  a  year.  Here  the  appreijtices  are  taught 
mechanical  and  freehand  drawing,  shop  mathematics,  com- 
pany and  federal  rules  governing  the  care  and  maintenance 
of  equipment,  the  company  standards  as  to  materials  and 
practices,  is  given  an  opportunity  for  reading  and  studying 
desirable  text  books  on  mechanical  subjects,  and  for  a  de- 
tailed study  of  injectors,  lubricators,  air  brakes,  steam  heat, 
stokers,  and  other  special  appliances.  Regular  apprentices 
are  paid  their  regular  rate  for  time  attending  school.  The 
company  provides  drawing  boards,  instruments,  stationery, 
lesson  sheets,  models,  charts,  books,  etc.,  free  of  charge,  each 
apprentice  being  provided  with  a  complete  outfit  for  his  use 
while  attending  this  school. 

Our  apprentice  school  instructors  are  in  general  technically 
educated  men  who  have  also  served  apprenticeships  in  our 
shops.  In  addition  to  their  duties  as  instructors  they  super- 
vise the  making  of  all  shop  sketches  and  drawings  and  look 
after  special  and  technical  work  for  the  master  mechanics. 
Each  instructor  is  supplied  with  literature  on  new  appliances, 
with  which  he  must  familiarize  himself  in  advance  of  their 
application.  We  print  our  own  lesson  sheets  in  drawing  and 
mathematics,  which  are  bound  in  loose  leaf  form  and  kept 
constantly  up  to  date.  Uf)on  completing  this  school  course, 
the  apprentice  is  not  only  able  to  read  blue  prints  and  work- 
ing drawings  readily  and  understandingly  but  can  also  make 
sketches  and  finished  drawings.  In  fact,  in  addition  to 
being  a  skilled  mechanic  he  is  also  qualified  for  work  as  a 
mechanical   draftsman. 

The  fate  of  an  apprentice  should  not  be  left  to  any  one 
man  so  we  established  what  is  known  as  the  apprentice 
board,  a  body  of  men  composed  of  the  general  foreman  as 
chairman,  the  department  or  gang  foremen  under  whom  the 
apprentices  work,  and  the  apprentice  school  and  shop  in- 
structors. These  men  meet  once  a  month  at  stated  times  to 
pass  on  the  progress  of  apprentices  and  discuss  matters  per- 
taining to  their  training.  They  go  into  each  case  carefully 
and  thoroughly,  strengthening  the  weak  and  encouraging  the 
strong.  In  spite  of  all  the  care  that  is  taken,  there  are  times 
when  we  find  a  boy  who  is  not  making  the  progress  he 
should.  In  such  cases  we  endeavor  to  learn  the  reason;  the 
boy  is  talked  to  and  urged  to  greater  effort.  If  it  is  found 
that  he  continues  below  the  standard  and  does  not  take  the 
right  interest,  he  is  tried  on  another  trade  and  if  he  then 
does  not  develop  he  is  dropped  from  the  service.  These  ap- 
prentice boards  serve  a  dual  purpose,  that  of  learning  of  the 
progress  and  ability  of  each  apprentice  and  of  making  each 
member  of  the  board  study  his  men  more  closely  and  keep 
intimately  familiar  with  the  qualifications  and  progress  of 
each  iiidividual  under  him. 

Thorough  experience  is  given  all  apprentices.  Apprentices 
of  the  larger  back  shops  are  required  to  serve  six  months  in 
roundhouse  or  at  smaller  outlying  points  and  apprentices 
at  smaller  points  are  sent  to  larger  shops  where  a  more  ex- 
tended opportunity  is  aft'orded.  Every  effort  is  made  to  see 
that  each  apprentice  is  given  full  variety  of  experience  in  all 
the  work  of  his  trade  so  that  upon  graduation  he  may  be  a 
skilled,  all-around  mechanic  who  can  execute  and  lay  out 
any  piece  of  work  from  any  drawing  furnished  him. 


Helper  apprentices  are  selected  from  young  men  who  have 
had  two  years'  experience  as  help>ers  of  the  craft.  They 
serve  three  years  and  are  given  the  same  shop  instruction 
and  variety  of  work  given  regular  apprentices.  They  are  not 
compelled  to  attend  the  apprentice  school  but  are  permitted 
to  do  so  if  they  so  desire.  This  apprenticeship  provides  oj>- 
portunity  for  advancement  of  some  of  the  most  deserving 
helpers  in  our  shops. 

Special  Apprentices 

Special  apprentices  are  graduates  in  mechanical  engineer- 
ing from  colleges  and  universities.  They  are  employed  upon 
a  personal  interview  by  supervisor  of  apprentices  and  must 
pass  the  same  medical  examination  as  the  regular  apprentices. 
As  they  have  a  thorough  technical  education  and  generally 
have  had  some  shop  experience,  this  course  is  made  shorter 
than  that  of  the  regular  apprentice.  They  are  formally  in- 
dentured for  three  years.  Their  course  in  the  shop  is  short 
and  intensive:  First  year,  general  machine  work;  second 
year,  floor  and  erecting  work;  third  year,  work  of  a  varied 
nature,  consisting  of  four  months  in  the  roundhouse,  two 
months  in  the  boiler  shop,  two  months  on  freight  car  work, 
two  months  inspection  and  two  months  with  the  road  foreman 
of  engines.  They  are  required  to  pursue  a  course  of  reading 
laid  out  by  the  management  and  to  write  a  monthly  letter  bear- 
ing on  the  work  they  have  been  doing.  The  purpose  of  this 
special  apprentice  course  is  to  supply  the  practical  experience, 
without  which  the  college  man's  technical  education  is  of  little 
value  in  railroad  work.  We  now  have  some  excellent  ma- 
terial as  special  apprentices  and  are  in  the  market  for  more 
of  them. 

A  standard  set  of  shop  tools  of  the  trade  must  be  owned 
by  each  apprentice  of  that  trade.  The  company  provides  an 
easy  method  of  payment  at  wholesale  prices  and  furnishes  a 
tool  box  for  their  safekeeping.  This  insures  uniformity  and 
places  each  boy  on  the  same  footing. 

Apprentices  are  encouraged  to  take  part  in  athletics,  clean 
sport  and  wholesome  amusement  aiding  in  the  boy's  developv- 
ment.  Baseball,  football,  basketball,  etc.,  are  played  in  their 
regular  season.  The  apprentices  also  have  their  musical 
societies,  their  social  and  debating  clubs.  We  aim  to  make 
our  boys  not  only  first  class  skilled  mechanics,  but  also  good 
citizens,  of  moral  character  and  right  living. 

Upon  graduation  or  completion  of  apprenticeship,  the  a.p- 
prentice  is  given  a  handsome  diploma  certifying  that  he  has 
served  an  apprenticeship  in  the  shops  of  this  company,  has 
completed  the  prescribed  course  in  the  apprentice  school  and 
has  become  a  competent  and  skilled  mechanic.  This  diploma 
is  signed  by  the  master  mechanic  or  superintendent  shops,  the 
mechanical  superintendent,  the  supervisor  of  apprentices  and 
the  chief  mechanical  officer  of  the  system.  Often  the  letter- 
ing on  his  diploma  is  made  by  the  boy  himself. 

The  Results 

From  16  years'  experience  in  this  course  of  training,  we 
have  satisfied  ourselves  that  this  is  the  only  method  to  pursue 
to  keep  our  railroad  supplied  with  first  class  mechanics.  We 
have  no  industrial  territory  to  draw  on  for  men.  Immediately 
upon  inaugurating  our  present  apprentice  system  we  began  to 
enjoy  its  benefits.  It  furnished  skilled  mechanics  for  our 
shops.  Just  prior  to  the  war  our  largest  shop  had  not  em- 
ployed a  mechanic  from  the  outside  for  two  years.  We  were 
making  mechanics  as  fast  as  we  needed  them.  It  gave 
us  a  flexible  body  of  young  men  whom  we  could  transfer  to 
any  point  where  men  were  needed  due  to  any  unusual  rush 
of  business.  It  furnished  staff  officers  and  inspectors  and 
best  of  all,  gave  us  an  almost  unlimited  source  to  draw  on 
for  supervisory  officers.  Today  with  all  the  discouraging 
conditions  of  the  past  few  years,  we  have  over  200  of  our 
graduate  apprentices  filling  supervisory  positions  in  our 
shops,  from  gang  foremen  to  master  mechanics,  and  a  large 
number  in  important  staff  positions. 
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In  establishing  and  properly  conducting  an  apprentice 
system,  there  are  several  essentials  for  its  successful  opera- 
tion: 

(1)  Some  individual  who  shall  have  general  supervision  in 
the  selection  of  apprentices  and  their  shop  and  school  train- 
ing. 

(2)  Ample  shop  instructors  whose  sole  duties  are  to  train  and 
direct  the  boys  while  in  the  shop. 

(3)  An  efficient  school  room  instruction  where  the  theory  of  the 
trade  will  be  taught  the  apprentices  by  capable  and  intelligent 
instructors. 

(4)  The  backing  and  support  of  the  management. 

The  head  should  prepare  necessar)-  rules  to  insure  a  stand- 
ard method  of  employing,  standard  lesson  sheets  for  school- 
room work,  a  regular  fixed  schedule  for  shop  work 
to  avoid  partiality  and  to  insure  an  equal  oppor- 
tunity to  each.  He  should  see  that  competent  instruc- 
tors are  employed  and  should  keep  a  faithful  record  of  all 
apprentices  while  serving  their  time  and  an  equally  complete 
record  of  those  who  have  completed  the  course  and  have  been 
assigned  to  regular  work  and  a  list  of  all  graduates  available 
for  promotion.  You  must  not  expect  an  apprentice  training 
system  to  go  on  and  give  results  without  some  one  whom  you 
can  depend  on  to  carry  out  its  purpose. 

Railroads  should  make  and  promote  their  own  men  and 
not  depend  on  other  roads  to  furnish  them.  The  thorough 
training  of  apprentices  should  have  the  backing  and  support 
of  the  chief  mechanical  officer,  for  it  insures  him  of  having 
not  only  skilled  mechanics  for  the  shops  but  of  having  men 
trained  and  qualified  to  fill  any  position  of  a  supervisory 
nature  that  may  become  vacant  in  his  department.  As  a 
matter  of  fact,  every  officer  owes  it  to  his  company  and  to  his  ■ 
superior  officer  to  have  men  trained  and  qualified  to  fill  any 
position  that  may  arise.  He  should  have  some  one  under 
him  thoroughly  qualified,  who  is  familiar  with  the  property, 
trained  and  ready  to  take  his  position  whenever  the  neces- 
sity arises. 

Discussion 

G.  M.  Basford :  He  who  makes  something  in  steel,  stone,  iron, 
wood  or  wire,  creates  an  inanimate  tiling  which  may  or  may  not 
be  used  as  it  should  be  used  for  the  benefit  of  mankind.  He  who 
has  an  opportunity  to  help  develop  a  mind,  a  man,  or  a  power  with 
possibilities  far  beyond  those  of  the  source  they  come  from  does 
more.  You  do  not  know  what  man  you  may  be  making.  A  word, 
a  suggestion,  a  dynamic  thought  given  to  some  young  man,  matures 
in  an  instant.  Somebody  did  this  to  you  some  years  ago,  some- 
body did  this  to  Mr.  Purcell.     Who  was  it? 

Probably  most  men  have  forgotten  virho  put  the  dynamite  under 
them  to  wake  them  out  of  the  ordinary  and  to  compel  them  to 
realize  what  they  owe  to  somebody  else.  I  do  not  believe  there 
is  one  man  present  who  does  not  possess  the  ability  to  place  the 
dynamite  under  his  boys,  but  a  good  foundation  is  needed  for  this 
force  and  it  is  necessary  to  qualify  to  produce  it. 

There  is  nothing  I  take  more  pride  in  than  the  success  of  the 
plan  of  the  Atchison,  Topeka  and  Santa  Fe,  and  its  execution, 
for  helping  young  men  to  find  themselves  and  to  prepare  them  for 
the  most  useful,  honorable  work  in  the  world.  John  Purcell  is 
the  center  of  this  scheme  and  if  any  one  fails  to  get  the  spirit  that 
inspired  him  to  do  this  great  work,  he  will  fail  to  respond  to  one 
of  the  greatest  inspirations  ever  made  available  to  American  rail- 
road men. 

Why  the  Santa  Fe  Plan  Succeeded 

Why  is  the  Santa  Fe  scheme  a  success?  The  chief  executive 
backed  it  from  the  start.  When  this  pkin  in  embryo  was  presented 
to  E.  P.  Ripley,  of  honored  memory,  Mr.  Ripley  said,  "We  will 
do  it."     It  was  done. 

Knowing  that  the  cost  might  sometime  be  mentioned,  Mr.  Ripley 
was  asked  how  he  felt  about  the  cost.  He  said,  and  he  continued 
to  say,  "I  shall  never  want  any  statement  as  to  the  cost  of  training 
apprentices,  feeling  that  the  true  value  of  thoroughly  trained  and 
skilled  men  can  never  be  measured  in  dollars  and  cents."  Without 
the  support  given  by  Mr.  Ripley  and  by  W.  B.  Storey,  which  has 
never  wavered,  this  accomplishment  could  not  be  recorded.     But. 


bear  in  mind  that  the  results  have  only  just  begun  to  appear.  This 
great  work  pyramids ;  the  best  is  yet  to  come.  Who  knows  what 
any  one  of  these  young  men  may  do  and  what  any  one  of  them  may 
become  ? 

Go  to  the  real  root  of  the  matter.  Get  the  appeal  to  the  chief 
executive  of  the  road.  Show  him  that  a  successful  plan  is  avail- 
able and  get  him  to  act  forcibly,  quickly  and  for  permanence.  Show 
him  that  we  are  soon  to  hand  our  duties,  our  responsibilities  and 
our  oportunitits  over  to  others  and  that  it  is  up  to  us  to  do  this 
right. 

The  Spirit  Back  of  It 

Then  you  need  a  John  Purcell  with  the  inspiration  that  came 
to  him  when  a  workman  in  the  shop.  Then  he  was  in  position  to 
see  the  need  of  the  training  of  men.  When  first  put  in  charge 
of  men  at  Fort  Madison  23  years  ago,  he  began  the  training  of  men. 
He  trained  them  in  the  shop.  He  taught  the  school  himself  and 
provided  books  and  drawing  instruments  at  his  own  expense.  This 
spirit  is  needed.  Then  you  need  what  Frank  Thomas  and  his 
devoted  men  have  done  to  make  a  plan,  to  carry  it  out  and  to 
educate  thousands  of  young  men  who  became  their  loyal,  intimate 
friends. 

Mr.  Purcell  plainly  states  a  need  and  shows  how  he  has  met 
it  for  16  years.  But  this  is  not  all.  Mr.  Purcell  utters  a  warning 
which  every  executive  must  heed  or  fail  in  the  most  vital  thing 
of  oflicial  life.  What  are  we  doing  to  compare  with  graduating 
1925  apprentices  in  16  years?  What  are  we  doing  that  compares 
with  the  production  of  239  apprentice  graduates  holding  official 
positions  in  one  organization?  Who  else  but  the  Santa  Fe  won 
the  Ryerson  scholarship  four  times  running?  This  meant  that 
these  boys  qualified  to  take  college  examinations.  Who  but  John 
Purcell  was  in  position  to  supply  300  skilled  workmen  overnight, 
to  support  our  boys  and  carry  on  in  the  World  War? 

The  author  has  told  us  about  his  recruiting  and  training  plan, 
but  he  does  not  tell  us,  nor  does  he  need  to  tell  us,  how  he  imbues 
his  organization  with  such  abounding  loyalty  to  him,  to  the 
organization  and  to  everything  that  "Santa  Fe"  stands  for.  This, 
gentlemen,  is  fundamental.  Loyalty  to  his  men  and  their  loyalty 
to  him  is  the  biggest  thing  of  all.     No  wonder  he  succeeds. 

The  future  of  American  railroads  depends  upon  the  training 
of  loyal  men  and  their  promotion  more  than  it  depends  upon  any 
one  thing.  Sixteen  years  from  today  somebody  else  will  have  your 
job.     What  are  you  doing  to  prepare  him? 

College  Men  as  Apprentices 

Professor  L.  E.  Endsley  (University  of  Pittsburgh)  :  The  work 
of  educating  young  men,  which  I  have  been  in  most  of  my  life, 
is  a  most  enviable  job.  There  is  nothing  more  pleasant  in  the 
world  than  to  open  the  eyes  of  a  boy  and  give  him  inspiration. 
We  as  educators — and  all  of  us  in  the  railway  game  should  be 
educators  in  our  line — should  make  the  boy  love  his  work._^  That 
is  all  you  need  for  him  to  be  a  successful  railroader,  or  a  success- 
ful man  in  any  walk  of  hfe. 

During  the  last  few  years,  boys  leaving  cofTeg^e  have  not  been 
attracted  by  railroad  work.  Very  few  boys  are  entering  the  rail- 
road departments  of  our  colleges  today.  I  wonder  if  the  railroads 
realize  the  benefit  that  may  come  from  a  technically  trained  boy 
entering  railroad  work.  Mr.  Purcell  said  in  his  paper,  "We  have 
some  very  good  special  apprentices,"  meaning  college  graduates, 
"and  we  hope  to  get  inore."  I  wonder  if  the  railroads  of  the 
United  States  appreciate  what  has  been  done  for  tiiem  by  the 
special  apprentices. 

Apprentice  Training  on  the  New  York  Central 

C.  W.  Cross  (N.  Y.  C.)  :  On  the  New  York  Central  Lines, 
apprenticeship  methods  are  similar  to  those  on  the  Santa  Fe,  both 
plans  following  closely  the  suggestions  made  by  George  Basford 
in  a  paper  before  the  American  Railway  Master  Mechanics'  Asso- 
ciation in  1905.  The  system  was  inaugurated  on  the  New  York 
Central  Lines  in  1906  and  has  continued  with  increasingly  bene- 
ficial results.  Many  graduate  apprentices  are  still  in  the  service 
as  workmen  or  supervisory  officers.  Officers  have  declared  that 
preference  may  well  be  given  to  graduate  apprentices  when  select- 
ing men  for  positions  as  foremen.  Unhkc  the  Santa  Fe,  the  New 
York  Central  Lines  are  located  in  a  densely  populated  industrial 
district ;  therefore  certain  variations  in  the  plan  are  necessary. 

We  also  have  three  grades  of  apprentices.  Regular  apprentices 
are  boys  16  to  21  years  of  age,  having  a  high  school  e<lucation  or 
equivalent,  and  in  good  health.  Schools  arc  maintained  at  the 
shops  six  mornings  a  week.     Attendance  is  compulsory  and  under 
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pay,  but  the  minimum  requirements  are  not  severe.  Many  boys 
who  have  not  had  much  early  education  still  have  good  intentions 
and  respond  to  a  genuine  opportunity  to  improve  their  condition 
by  attending  the  schools.  The  shop  instructor  supervises  the 
movements  of  the  apprentices  in  tlie  shops,  gives  them  instruction 
in  the  proper  methods  to  follow  and  arranges  for  them  to  be 
moved  in  accordance  with  the  schedule  established  for  each  trade. 
The  shop  instructors  do  not  assign  work,  but  instruct  apprentices 
in  the  work  which  the  department  foreman  has  assigned  to  them. 

The  helper  apprentices  are  young  men  21  to  30  years  of  age, 
in  good  health,  who  have  had  two  or  more  years  continuous  ex- 
perience as  helper  in  the  shop  from  which  application  is  made. 
They  serve  a  three-year  apprenticeship  course.  Attendance  at  the 
school  is  optional  but  many  of  them  do  attend. 

The  special  apprentices  are  young  men  18  to  26  years  of  age, 
who  are  college  graduates  in  mechanical  engineering,  in  good 
health.  They  are  placed  on  the  regular  work  in  the  shops  and 
assigned  to  special  work  on  tests,  and  selected  duties  as  required. 
These  men  do  not  attend  the  shop  schools. 

We  do  not  promise  anything  for  the  future,  but  from  the  fact 
that  many  men  now  occupying  good  positions  in  the  service  are 
graduate  apprentices,  it  may  be  said  that  the  railroad  service  offers 
as  good  opportunities  for  the  future  as  any  other  line  of  work. 

In  making  selection  of  apprentices,  the  sons  of  employees  are 
preferred,  although  others  are  also  taken.  This  plan  results  in 
noticeable  good  will  and  helps  materially  to  increase  the  bond  of 
mutual  interest  between  the  company  and  the  employees. 

Leaders  From  the  Rank-and-File 

It  is  from  the  rank-and-file  that  we  always  have,  and  always 
will,  develop  leaders.  The  best  policy  is  to  encourage  ambiti^  in 
the  large  group  of  men  on  whom  we  must  rely  for  superior  per- 
formance of  duty.  The  spirit  of  the  service  should  be  that  every- 
one is  to  make  his  place  in  the  organization  in  competition  with 
everybody  else.  This  method  will  develop  loyalty  and  co-operation 
which  will  be  mutually  beneficial  and  profitable  to  the  company 
and  the  employees.  y 

This  plan  of  apprenticeship  is  not  philanthropic,  but  is  a  profit- 
able business  investment. 

Making  Railroads  Attractive  to  College  Men 

J.  J.  Tatum  (B.  &  O.)  :  Professor  Endsley  has  referred  to  the 
attitude  of  college  men  towards  the  railroads.  He  failed  to  say, 
however,  that  some  of  the  people  of  our  country  have  failed  to 
encourage  the  progress  of  the  railroads.  In  fact,  they  have  done 
almost  everything  to  tear  down  the  greatest  institution  that  this 
country  has  ever  had  placed  in  it. 

This  country  has  only  progressed  to  the  extent  that  the  railroads 
of  this  country  have  progressed.  What  we  want  to  stop  and 
what  every  boy  who  is  in  college  wants  to  help  to  stop,  what 
every  college  professor  wants  to  help  to  stop,  is  adverse  legislation 
against  railroads.  Leave  the  railroads  alone  for  a  while.  Let  them 
work  out  their  own  problems  and  there  will  be  more  boys  in 
colleges  that  will  aspire  to  the  railroad  business.  Your  son  per- 
haps may  be  going  to  college  and  may  have  asked  you  whether 
there  was  an  opportunity  for  him  on  the  railroads.  Haven't  you 
stopped  seriously  to  think  whether  you  would  advise  him  to  go 
into  railroad  service  because  of  this  adverse  legislation?  I  ask  the 
help  of  every  railroad  man,  every  college  man,  every  professor  and 
every  boy  today  that  is  going  through  college  to  help  stamp  out 
this  propaganda  against  the  railroads.  Leave  them  alone  and  they 
will  become  institutions  that  the  college  boy  will  aspire  to  become 
a  part  of. 

F.  W.  Brazier  (N.  Y.  C.)  :  There  is  one  element  that  holds 
us  back  from  putting  in  apprentices  in  our  shops.  I  have  been  in 
the  service  for  47  years.  I  have  been  approached  time  and  time 
again  by  men  to  take  their  boys  in  and  teach  them  the  trade. 
I  am  an  old-fashioned  fellow.  That  is  the  way  to  get  men.  If 
you  want  to  get  loyal  men,  train  up  the  men  right  in  the  work  of 
the  railroads.  Make  and  promote  your  own  men.  One  of  my 
pleasant  relationships  with  my  inen  is  that  I  have  always  had  a 
man  behind  me,  near  me,  a  little  more  competent  than  I  was 
to  take  my  place. 

F.  M.  Graff  (Erie)  :  Mr.  Purcell's  paper  gives  all  that  we  need 
fundamentally  to  establish  and  maintain  apprentice  instruction.  The 
detailed  course  on  the  Santa  Fe,  with  which  we  are  very  familiar 
on  the  Erie,  leaves  but  very  little  to  be  desired.  We  have  drawn 
extensively  from  the  experience  and  taken  advantage  of  the 
money  that  the  Santa  Fe  has  spent  in  the  instruction  of  its  ap- 


prentices since  1908.  There  is  one  thing  that  those  railroads  which 
have  not  instituted  a  regular  detailed  course  of  apprentice  in- 
struction do  not  understand,  and  will  not  understand  until  they 
get  into  it,  and  that  is  that  the  course  must  be  systematic  and 
it  must  be  maintained. 

We  should  include  in  our  apprentice  instruction  an  elementary 
course  of  economics.  Then,  when  our  young  men  graduate  into 
the  ranks  of  mechanics  they  will  have  that  basic  knowledge  of 
the  common  fundamental  facts  of  life  and  business  that  are  neces- 
sary if  we  are  to  progress  and  go  along  in  peace  and  prosperity. 

Chairman  Coleman:  It  seems  to  me  you  are  developing  some- 
thing now  which  Mr.  Purcell  should  have  included  in  his  paper — 
that  there  could  be  developed  through  this  Mechanical  Division  men 
qualified  to  represent  you  in  Congress.   (Laughter). 

More  About  College  Men 

Professor  Rubenkoenig  (Purdue  University)  :  I  am  very 
proud  to  say  that  I  am  a  Santa  Fe  graduate — about  18  years  ago. 
The  special  apprenticeship  system  was  not  thoroughly  developed 
at  that  time,  but  I  have  had  occasion  since  then  to  be  in  more  or 
less  contact  with  it. 

Following  up  what  the  speaker  mentioned  a  while  ago  about 
the  colleges  teaching  our  students  to  look  after  adverse  legislation, 
that  has  been  my  purpose  throughout  all  the  years  that  I  have 
had  the  students  at  Purdue  University.  I  am  only  in  contact  with 
them,  however,  for  one  year,  as  seniors,  but  we  are  sending  out 
this  year  seven  young  men  who  I  think  have  the  right  attitude 
towards  the  raikoads.  One  of  these  men  in  particular,  I  have 
in  mind,  has  finished  the  regular  apprenticeship  course  and  was 
a  roundhouse  foreman  before  he  came  to  the  university;  I  have 
no  doubt  about  his  future  position  in  the  railroad  world. 

We  were  criticized  more  or  less  in  an  editorial — I  have  forgotten 
the  exact  words— about  the  hieroglyphics  of  railroading,  but  I 
wish  to  say  that  if  that  editorial  writer  could  see  the  contents  of 
our  course  he  would  agree  that  we  do  teach  some  of  the  A  B  C's 
of  railway  mechanical  engineering. 

Weed  Out  Unsuitable  Boys 

W.  J.  Bohan  (Northern  Pacific)  ;  Many  engineering  colleges 
today  recognize  the  necessity  of  weeding  out  men  that  are  not 
fit  and  that  do  not  have  the  proper  qualifications.  It  also  is  recog- 
nized in  other  colleges  besides  engineering  colleges.  I  think  the 
same  thing  should  be  done  with  apprentices.  You  may  get  an 
apprentice  on  the  railroad  and  you  keep  him  submerged  for  four 
years,  and  he  never  will  make  a  mechanic  or  even  an  executive 
on  a  railroad   (laughter). 

Now,  that  may  sound  like  a  joke  but  it  is  a  fact.  About  the 
first  thing  they  ought  to  do  with  an  apprentice  is  to  uncover  him 
and  see  if  he  is  any  good  for  railroad  work.  If  he  is  not  any 
good,  then  in  the  interest  of  the  railroads,  and  in  the  interest  of 
the  man  that  is  trying  to  be  an  apprentice,  take  him  out  of  the 
service ;  tell  him  he  is  unfit  for  it,  and  advise  him  to  go  back  to 
the  farm  or  some  other  place  to  which  he  is  suited. 

H.  C.  Oviatt  (New  Haven)  :  /  move  tli-at  a  vote  of  thanks  be 
extended  to  Mr.  Purcell  for  this  most  wonderful  paper.  (The 
motion  zvbs  carried.) 


Foundation   for   Ferry    Slips   of    P.    &    R.   New   Terminal   at 
Camden,   N.   J. 


How  Employees  Can  Help  With  Public  Relations 

They  Have  Everything  at  Stake — An  Apt  Illustration  from 
the  Free  Silver  Campaign 

By  C.  H.  Markham 
President,  Illinois  Central 


You  HAVE  HAD  Others  here  very  much  better  qualified  to 
talk  to  you  about  the  important  matters  with  which 
this  meeting  is  concerned.  I  was  very  much  impressed, 
for  example,  witli  the  statements  made  to  you  by  Mr.  Aishton 
yesterday  showing  what  the  railroads  have  accomplished  in 
the  very  distressing  and  difficult  times  following  the  coal  and 
shopmens'  strikes  last  year. 

It  was  also  illuminating  to  note  his  statement  of  the 
progress  that  is  now  being  made  in 
getting  ready  for  the  difficult  task  of 
handling  the  peak  load  of  traffic 
which  we  are  going  to  be  called 
upon  to  carry  next  fall.  No  one  ap- 
preciates  more  than  I  do  the  im- 
portance of  the  work  of  the  me- 
chanical men  of  the  railroads  of  this 
country. 

Provision  of  Proper  Tools 

No  one  appreciates  more  than  I 
do  the  importance  of  providing  the 
men  in  the  mechanical  departments 
of  the  railroads  of  the  country  with 
the  proper  tools  to  work  vidth,  and 
when  I  use  the  word  "tools"  I  by 
no  means  confine  myself  to  the  con- 
sideration of  the  question  of  the 
adequacy  of  the  shop  tools.  I  mean 
more  than  that — the  consideration 
of  all  of  the  elements  that  enter  into 
the  successful  operation  of  our 
American  railroads.  It  is  not  only 
the  tools  themselves — the  shop  build- 
ings, the  quantity  and  the  quality  of 
the  ptower  furnished,  but  last,  and 
not  least,  a  proper  and  good  rela- 
tionship with   all   of   the  people   of 

this  countr}\  This  last  is  necessarj'  in  order  that  the  rail- 
roads may  receive  at  the  hands  of  those  who  have  to  do  with 
creating  the  conditions  under  which  we  operate  that  which 
will  enable  those  of  us  who  have  to  do  with  financial  matters 
— always  involved  in  that  important  question  of  furnishing 
the  necessary  tools  to  work  with — to  obtain  a  sufficient  re- 
turn from  the  operation  of  these  properties  to  secure  from 
time  to  time  the  new  money  necessary  to  provide  you  with 
the  tools  which  you  must  have  for  the  operation,  if  the 
operation  of  the  railroads  of  this  country  is  to  be  successful. 

I  do  not  believe  there  has  ever  been  a  time,  certainly  not 
within  my  knowledge  in  the  histon,-  of  American  railroad- 
ing, when  there  was  as  good  an  understanding  on  the  part  of 
the  public  of  the  needs  of  our  railroads  as  exists  today. 

How  the  Employees  Can  Help 

I  want  to  discuss  with  you  for  a  few  moments,  if  I  may, 
the  importance  of  our  all  doing  ever\-thing  that  can  be  done 
to  improve  upon  and  promote  as  best  we  may  a  continuation 
of  that  good  understanding.  Out  of  my  personal  experience 
I  know  what  can  be  accomplished  in  the  matter  of  car  and 
locomotive  movement — miles  per  day,  or  loading,  or  whatever 


it  may  be — if  the  active  interest  of  as  nearly  100  per  cent  as 
it  is  possible  to  obtain  of  all  of  the  employees  who  have  to 
do  with  the  handling  of  cars  and  locomotives  can  be  obtained; 
when  ever)'  man  gives  to  ever}'  movement  of  a  car  or  loco- 
motive, or  to  every  item  of  the  handling,  his  individual  at- 
tention to  the  end  tliat  every  individual  car  and  every  in- 
dividual locomotive  is  treated  as  a  unit  by  itself.  I  know 
what  can  be  obtained  on  a  railroad  when  the  management 
has  been  successful  in  obtaining  any- 
thing like  100  per  cent  of  success 
in  the  effort  to  develop  that  sort  of 
attention. 

Now  if  that  is  true  when  it  comes 
to  the  matter  of  dealing  with  the 
inanimate  cars  and  locomotives,  how 
much  more  is  it  true  when  it  comes 
to  the  question  of  each  individual 
striving  as  best  he  may  in  his  contact 
with  other  individuals  to  promote  a 
better  understanding  of  the  railroad 
question.  I  do  not  recall  the  figures 
as  to  the  number  of  railroad  officers 
in  the.  employ  of  the  railroads  of 
this  country,  but  I  do  recall  that 
the  last  statement  of  the  number  of 
employees  showed  figures  approx- 
imating 1.800,000. 

Suppose  that  we  could  by  precept 
and  example — each  officer  doing 
what  he  could  to  make  some  contri- 
bution towards  the  development  of 
a  better  understanding  of  our  rail- 
road problem — get  as  many  of  the 
rank-and-file  of  the  employees  in- 
terested in  doing  ^'h^t  they  could 
to  make  some  sort  of  a  desirable 
contribution  toward  that  effort — 
think  of  what  it  would  mean!  Many  of  you  here  are  old 
enough  to  remember  the  Bryan  free  silver  campaign  of  1894. 
You  will  recall  that  it  was  said  that  if  the  election  had  been 
held  two  months  before  the  date  on  which  it  was  held,  the 
chances  were  more  than  even  that  Mr.  Bryan  would  have 
been  elected.  But  now  what  happened?  Through  the  dis- 
semination of  information  as  to  what  the  effect  of  the  elec- 
tion of  a  president  of  the  United  States  on  a  free  silver  plat- 
form would  have  on  the  individual  fortunes  of  the  voters  of 
this  countr}',  when  election  time  came  an  entirely  different 
result  was  recorded. 

I  remember  that  at  that  time  all  of  my  previous  experience 
had  been  in  silver  countries — railroading  in  New  Mexico,  in 
Arizona,  in  Nevada,  and  later  on  in  California.  I  memember 
that  one  day  it  dawned  on  me,  at  the  time  when  I  was  advo- 
cating this  fetish  of  free  coinage  of  silver  in  the  ratio  of 
16  to  1,  that  if  that  thing  ever  came  to  pass,  when  I  went 
to  the  pay  car  and  got  my  money  the  day  after  Mr.  Bryan 
was  elected  the  dollar  I  got  would  only  be  worth  50  cents. 
\\'hen  that  fact  did  dawn  on  me  I  turned  out  the  next  day, 
you  can  bet  your  life,  and  began  to  work  from  that  day  an 
for  the  election  of  Mr.  McKinley. 
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That  sort  of  thing  occurred  all  over  the  country.  There  is 
no  reason  why  it  should  not  occur  in  this  country  on  this 
transportation  question  and  no  one  can  make  a  better  and 
more  worth-while  contribution  to  that  end  than  can  the 
railroad  officers  of  this  country. 

Better,  Not  Cheaper,  Transportation 

One  of  the  things  that  we  of  the  Illinois  Central — in  our 
efforts  to  promote  this  better  understanding  as  between  the 
railroads  and  the  public — are  preaching  is  that  what  we  want 
is  better  transportation  and  not  cheap  transportation;  that 
the  cheap  transportation  which  does  not  leave  the  railroads 
of  the  country  in  a  position  at  all  times  to  take  reasonable 
care  of  the  peak  load  of  traffic  offered  is  in  the  end  the 
dearest  kind  of  transportation,  and  that  no  reduction  in  rates 
that  would  wreck  the  railroads  would  be  worth-while.  On 
the  contrary,  it  would  be  one  of  the  worst  calamities  that 
could  befall  the  people  of  this  country. 

Again,  if  our  rates  were  reduced,  what  would  happen? 
When  I  say  "reduced,"  I  mean  reduced  beyond  the  point 
where  we  could  pay  operating  expenses,  render  the  service 
that  the  public  wants  to  have  us  render,  and  at  the  same 
time  get  enough  out  of  the  operation  to  make  some  part  of 
the  improvements  out  of  earnings;  last,  but  not  least,  that 
we  might  from  time  to  time  be  able  to  secure  the  new  sum 
of  mone}'  necessary  to  carry  out  programs  of  continued  im- 
provement. Any  reduction  in  rates  beyond  the  point  where 
we  can  accomplish  those  things  would  mean  ruin  to  the  rail- 
roads of  this  country-  and  in  the  end  bring  about  conditions 
that  would  be  nothing  less  than  a  catastrophe  to  all  the  people 
of  the  country. 

What  we  ought  to  preach  to  people  on  this  railroad  ques- 
tion is  the  policy  of  not  dealing  with  it  as  they  see  it  today, 
but  always  remembering  that  there  must  be  a  stability  about 
railroad  rates  and  railroad  practices  that  does  not  and  can- 
not obtain  in  the  handling  of  the  affairs  of  any  other  industry. 
When  hard  times  come  industrial  plants  shut  down,  only 
leaving  a  modicum  of  the  expense  in  the  way  of  overhead. 
But  a  railroad  can't  stop.  You  can't  leave  your  cars  of 
freight  standing  on  the  side  track;  freight  on  the  platforms; 
passengers  waiting  for  trains  to  come.  We  have  got  to  con- 
tinue operating  in  good  weather  and  bad. 

It  is  not  possible  to  adopt  with  regard  to  railroad  rates  the 
same  policies  that  obtain  with  regard  to  the  prices  of  com- 
modities generally.  For  example,  when  hard  times  come, 
when  the  railroads  can  least  stand  a  reduction  in  rates, 
that  is  the  time  that  the  great  demand  for  reductions  comes. 
Just  now  we  hear  scarcely  anything  about  reduced  rates  ex- 
cept from  certain  professional  men  in  public  life — I  almost 
started  to  call  them  politicians,  but  I  am  trying  to  get  away 
from  that  habit — whose  stock  in  trade  is  the  creation  of 
antagonism  between  the  people  that  have  and  the  people  that 
have  not. 

You  don't  hear  today,  for  example,  from  any  section  of  the 
country,  a  demand  for  wholesale  reduction  in  rates.  When 
you  talk  to  shippers  today  their  concern  is  as  to  whether  or 
not  we  are  going  to  be  able  to  take  care  of  their  traffic  when 
the  peak  load  offers  this  fall. 

A/id  so  I  say  there  is  that  difference  between  our  situation 
and  that  of  the  other  industries.  The  shipper  wants  a  reduc- 
tion in  rates  at  a  time  when  we  can  least  afford  it.  We  cannot 
afford  to  make  reductions  when  the  times  are  good  because 
if  we  do,  when  business  falls  off  later  on  the  rates  will  not 
be  sufficient  to  come  anyway  near  meeting  our  requirements. 

An  Appeal  to  Every  Employee 

I  want  to  close  by  an  appeal  to  you — each  and  every  in- 
dividual officer  and  employee  of  the  railroads  of  this  country 
■ — constantly  and  persistently  to  do  what  you  can  to  bring 
about  a  better  understanding  of  this  railroad  question. 

Remember   that    our   representatives    in   Washington    are 


there  for  the  purpose,  at  least  from  their  point  of  view,  of 
serving  their  constituents.  Unless  there  is  some  great  moral 
question  involved  where  the  mob  spirit  perhaps  might  rule 
and  where  the  majority  would  not  be  reflective  of  the  real 
views  of  the  right  thinking  people  of  any  section  of  the 
country,  your  representative  in  Congress  is  nearly  always 
guided  by  what  he  conceives  to  be  the  consensus  of  home 
opinion. 

Now,  if,  through  contact,  personal  or  otherwise;  through 
the  proper  use  of  the  advertising  columns  of  the  newspapers; 
through  addresses  made  at  various  gatherings  throughout  the 
country,  we  can  promote  a  better  understanding  of  this 
railroad  question  at  home,  is  it  not  reasonable  to  suppose 
that  in  time  that  message  will  reach  Washington? 

Perhaps  I  can  illustrate  the  point  better  by  telling  you  a 
stor}'  which  I  have  used  on  these  occasions  with  some  fre- 
quence, a  story  of  the  old  populist  days,  when  it  was  told 
that  a  senator  from  a  western  state  was  talking  to  a  friend 
in  Washington  about  a  letter  he  had  re.'eived  from  his  son 
concerning  the  growth  of  populism  in  his  state.  He  remarked 
he  was  going  back  home  and  look  into  the  matter. 

His  friend  said  to  him:  "Well,  I  suppose  if  you  find  the 
conditions  as  bad  as  your  son  reports  you  are  going  back 
there  and  fight  these  fellows?" 

He  said :  "Hell  no,  if  they  are  as  strong  as  my  son's  let- 
ter represents  them  to  be  I  am  going  back  there  and  join 
them."     (Laughter) 

In  a  way  that  stor}-  does  illustrate  the  situation.  We  all 
go  along,  broadly  speaking,  with  a  con.sensus  of  opinion  of 
those  in  whom  we  have  confidence,  and  our  people  in  Wash- 
ington are  no  different,  and  so  I  leave  with  you  the  message 
;hat  if  every  railroad  man  in  the  country  will  do  his  part  to- 
ward promoting  this  belter  understanding — and  the  Lord 
knows  there  is  enough  literature  issued  on  the  subject  already 
within  the  past  year  to  enable  us  all  to  post  ourselves  on  any 
of  the  questions  pertaining  to  the  existing  railroad  problem — 
I  haven't  any  doubt  but  that  in  the  end  we  can  look  for  fair 
treatment  at  the  hands  of  those  who  have  to  do  with  the 
future  of  the  railroads  and  that  all  this  threat  of  government 
ownership  and  the  evils  that  go  with  it  will  have  disap- 
peared. 

Mr.  Bentley:  Before  Mr.  Markham  leaves  the  hall,  I 
wish  to  propose  a  very  hearty  vote  of  thanks  for  the  illuminat- 
ing address  that  he  has  given  us  and  I  hope  that  the  members 
will  arise  so  that  he  may  know  that  we  appreciate  what 
he  has  done.  (.4  rising  vote  of  thanks  was  tendered  Mr. 
Markham). 


A    Gasoline    Rail    Motor    Car    on    the    Kent  &  East    Sussex 

(England) 


Mikado  Type  Locomotive  Used  on  New  York  Central  Lines,  Built  by  Lima  Locomotive  Works. 


Report   on    Locomotive   Construction 

Formulas  for  Tractive  Power,  Stokers,  Feedwater  Heaters, 
Lubricators  and  Details  of  Construction  Considered 


DURING  the  year  the  committee  has  given  consideration  to  the 
following  subjects :  Tractive  powers  for  mallet  locomotives, 
locomotive  rods  for  heavy  power,  use  of  extended  piston  rods 
and  minimum  size  of  piston  on  which  they  shall  be  applied,  hydro- 
static and  force  feed  lubrication,  means  of  taking  up  driving  wheel 
lateral,  mechanical  stokers,  feedwater  heaters,  exhaust  steam  in- 
jectors,  and   crosshead   connection   of  piston   rods. 

The  committee  will  continue  its  study  of  standardization  of  taps 
and  dies  and  rail  stresses  under  locomotives  and  make  report 
next  year. 

Tractive   Power  of  Mallet  Locomotives 

The  formula  now  in  use  for  a  simple  locomotive  gives  only  a 
close  approximation  of  the  actual  tractive  power,  because  of  varia- 
tion in  maximum  cut-off,  back  pressure,  internal  friction,  etc. 
A  uniform  formula  for  the  Mallet  locomotive  also  will  give  only 
a  close  approximation  of  the  actual   performance. 

There  are  two  general  types  of  Mallet  locomotives :  Four  cylin- 
der simple,  and  four  cylinder  compound. 

The  following  symbols  apply  to  all  formulas, given  ; 

C  =:  Diameter  of  high  pressure  or  simple  cylinder  in  inches. 

c     ^=  Diameter   of  low   pressure   cylinder   in   inches. 

S   =  Stroke  in  inches. 

P    =  Boiler  pressure   in   pounds. 

D   =  Diameter  of  driving  wheels  in  inches. 

H  :=  M.  E.  P.  of  high  pressure  or  simple  cylinder  in  pounds. 

E   =  M.  E.  P.  of  low  pressure  cylinder  in  pounds. 

R    =  Ratio  of  cylinder  volumes. 

K  =  A  constant — .85  for  90  per  cent  cut-off  locomotives  and 

.75  for  50  per  cent  cut-off  locomotives. 
Q  =  PK  =  Total  M.  E.  P.  in  cylinders. 
T  =  Tractive  power  in  pounds. 

Of  the  values  of  "K"  given  above,  the  first  has  been  generally 
adopted  for  simple  locomotives  having  approximately  90  per  cent 
cut-off.  The  second  value,  that  for  locomotives  having  approxi- 
mately 50  per  cent  cut-off,  is  taken  from  results  obtained  with 
the  Pennsylvania  class  I  Is  (2-10-0)  locomotive.  Each  piston  valve 
bushing  of  these  locomotives  is  provided  with  an  auxiliary  steam 
port  Yi  in.  by  V/i  in.  in  size  and  having  54  in-  steam  lap.  While 
the  steam  which  passes  through  the  auxiliary  ports  has  an  effect 
on  the  mean  effective  pressure,  it  is  believed  that  the  constant  .75 
may  be  used  for  any  locomotive  having  approximately  50  per  cent 
cut-off. 

The  four  cylinder  simple  is  essentially  nothing  more  than  two 
simple  locomotives  with  but  one  iboiler.  Therefore,  the  tractive 
power  of  this  type  of  locomotive  is  double  that  of  the  simple 
locomotive,  or 


2  K  P  C  5 


T  = 


D 


1.7  P  C  S 


which  becomes —  T 


D 


for  90  per  cent  cut-off  locomo- 


1.5  V  C  S 

fives,   and   T  =  ■  for   50  per   cent   cut-off   locomotives. 

D 

The  four  cylinder  compound  is  usually  equipped  with  a  device 
by  means  of  which  the  locomotive  can  be  operated  as  a  simple 
locomotive  at  certain  times.  Under  this  condition  the  tractive 
power  of  the  locomotive  would  be 

(H  C  -t-  E  c=)   S 

T  =  

D 

In  a  properly  designed  compound  locomotive,  it  is  the  inteut  that 
the  piston  pressures  will  be  equal.  Therefore,  we  may  assume  that 
the  mean  effective  pressures  vary  inversely  as  4he  squares  of  the 
cylinder  diameters,  or  * 

H        c' 

-  =  -=R  (1) 
E        C 

Now  the  sum  of  the  mean  effective  pressures  of  the  high  and 
low  pressure  cylinders  will  be  equal  to  the  total  mean  effective 
pressure,  or  H  -f  E  =  Q  (2) 

Substituting  value  of  H  from  formula  (2)  in  formula  (1),  we 
have 

Q-E 

—  R 


From  which      E  = 


Q 


R  +  i 

The  tractive  power  of  the  low  pressure  cylinders  is 

Ec'S 

T  = 

D 


(3) 
(4) 

(S) 


Substituting  value  of  E  from  formula  (4)  in  formula  (5),  we 
have 

Qc'S 

T  = (6) 

(R+l)D 

Since  we  have  assumed  equal  power  for  the  high  and  low  pres- 
sure cylinder,  the  tractive  power  of  both  pairs  of  cylinders  is 
double  that  of  the  low  pressure  cylinder,  or 
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2Qc=S 

(R  +  1)D 
1.7Pc'S 


(7) 


(8) 


■which  becomes —     T  =  

(R  +  1)D 

for   locomotives   with  approximately  90%   maximum  cut-off,   and 

1.5  P  c'  S 

T  == (9) 

(R  +  1)  D 
for  locomotives  with  approximately  S0%  maximum  cut-off. 

For  comparison,  the  proposed  formulae  are  given  in  connection 
with  other  formulas  in  general  use,  all  formulae  given  being  for 
four  cylinder  locomotives,  except  as  noted  • 


1     T  : 


2    T  = 


3     T  = 


*      T: 


5      T: 


6     T  = 


7      T: 


8     T  = 


T  = 


Tractive 
power 
1.7PC=S 


Approx- 
imate 
Simple    maximum  Cyl- 
or  cut  off,    inder 

compound    per  cent  ratios 


D 
1.5  PCS 

D 

1.5Pc=S 

(R-l-1)  D 
1.5  P  0=  S 

(R+1)  D 
1.2  P  C=S 

D 

1.7Pc=S 

(R  +  1)  D 
KPc^^S 

D 

1.6Pc=S 

(R+l)  D 
2PC=S 

3D 
P(;4C?+}4c^-)S 

Simple 


Simple 


90 


50 


Proposed 
mittee. 


Authority 

by     sub-com- 


Compound         90 


All 


Compound         50         All 


Proposed 
mittee. 


Proposed 
mittee. 


Proposed 
mittee. 


by     sub-com- 


by     sub-corn- 


by     sub-com- 


Compound 


Compound 


^Compound 


Compound 


Two 
cylinder 
compound 


Compound 


90 


90 


90 


90 


90 


90 


2.35- 
2.40 


All 


All 


Baldwin  Loco.  Works. 


Baldwin  Loco.  Works. 


American  Loco.  Co. 


C.    R.   Henderson  Loco. 
Operation. 


Inters  tate  Commerce 
Commission  Circular 
No.  22. 


*See  Table  1   for  value  of  K. 

T.\BLE     No, 


Per  cent  cut-off 
H.P.  cylinder 

90 

89 

88 

87 

86 

85 

84 

83 

82 

81 

80 


1 — Constants    K 
Ratio  of  L.  P.  to  H.  P.  cylinder  volume 


2.2 


575 
570 
564 
559 
553 
548 
543 


2.3 


.573 
.567 
.560 
.555 
.550 
.544 
.541 
.534 
.531 


2.4 
.571 
.565 
.559 
.552 
.546 
.540 
.534 
.529 
.524 
.520 
.515 


2.5 
.557 
.550 
.543 
.537 
.531 
.526 
.520 
.515 
.510 
.505 
.500 


2.6 
.542 
.526 
.529 
.523 
.517 
.511 
.606 
.500 
.496 
.490 
,486 


2.7 
.528 
.521 
.515 
.509 
.502 
.497 
.491 
.486 


2.8 
.513 

.507 
.500 
.494 
.489 
.433 


Main  and  Side  Rods 

A  strap  end  main  rod  of  tapered  fluted  section  with  heavy 
brasses  and  as  narrow  flanges  as  possible,  setting  up  wedge  lo- 
cated in  front  of  the  crank  pin  with  single  nutted  bolts  riveted  over, 
with  one  grease  cup,  composition  bronze  bearings  each  end  and 
approved  adjusting  feature  at  front  end  is  what  is  wanted  in  a 
main  rod  for  heavy  locomotives  or  a  solid  back  end  of  main  rod 
with  floating  bushing.  All  details  should  be  made  as  light  as 
possible. 

The  same  conclusion  applies  to  side  rods,  except  that  main 
parallel  connection  may  be  equipped  with  floating  bushing.  They 
'  should  have  ample  side  clearance  at  knuckle  pins  with 'solid  oil 
cups  and  single  or  castle  nut  for  knuckle  pin  with  cotter,  or  a  lock 
nut.  A  tapped  plug  at  top  and  bottom,  or  some  similar  design 
or  plug,  sufficient  to  prevent  bushings  from  turning.  We  consider 
both  arrangements  good  practice.  Knuckle  pins  should  be  amply 
large  and  hollow  to  lighten  them. 

All  offsets  should  be  reduced  to  the  minimum  and  special  shapes 


eliminated  except  when  there  is  interference.  Collars  on  the  inside 
of  all  bushings  are  helpful  when  it  comes  to  pressing  them  in  and 
checking  the  offset  faces  of  the  rods. 

No  welding  of  any  kind  to  be  used  in  fastening  keys,  wedges, 
etc.,  on  main  and  side  rods. 

Extended  Piston  Rods 

To  obtain  information  as  to  what  extent  extended  piston  rods 
were  being  used,  a  questionnaire  was  submitted  and  replies  have 
been  received  from  93  roads  representing  an  ownership  of  52,283 
locomotives.  Seventy-six  roads,  81.7  per  cent  of  all  reporting,  are 
not  using  e.xtended  piston  rods.  The  17  roads,  18.3  per  cent  of  all 
reporting,  which  are  using  extended  piston  rods,  own  21,684  loco- 
motives, and  of  this  number  2,692  or  12.4  per  cent  of  the  locomo- 
tives operated  by  them,  and  5.1  per  cent  of  the  total  number  of 
locomotives  operated  by  all  roads  reporting,  have  extended  piston 
rods.  In  this  connection,  875  of  the  2,692  locomotives  equipped 
with  extended  pistons  are  owned  by  one  road.  These  figures  do 
not  include  new  locomotives  on  order.  The  road  having  the  875 
locomotives  equipped  has  on  order  an  additional  533,  which  will 
then  make  a  total  of  17.7  per  cent  of  locomotives  owned  by  that 
road. 

Twelve  roads  report  they  have  either  removed  the  e-xtended  rod 
or  will  do  so.  One  road  reports  removing  them  from  210  locomo- 
tives, and  one  from  110. 

The  smallest  cylinder  reported  equipped  is  19  in. — the  maxi- 
mum, 44  in.  diameter.  The  largest  cylinders  operated  without  ex- 
tended piston  rods  are :  40  in.  on  five  roads,  41  in.  on  four  roads, 
42  in.  on  four  roads  and  48  in.  on  one  road. 

The  extended  piston  rod  in  general  use  is  the  outside  crosshead 
supported  type  with  packing  gland.  Only  two  of  the  17  roads 
have  the  bronze  sleeve  and  sheath  type. 

A  majority  of  the  replies  (46  roads)  indicate  their  belief  that 
the  extended  piston  rod  is  of  no  benefit  unless  it  keeps  the  weight 
of  the  piston  free  from  the  cylinder  walls — seven  indicate  that 
there  is  a  certain  value  other  than  freeing  cylinder  walls  of  piston 
weight. 

Seventy-five  roads  using  cylinders  from  19  in.  to  48  in.  diameter 
without  extension  rods  report  no  unusual  trouble.  Four  roads 
report  troubles  with  cylinders  from  19  in.  to  34  in.  diameter. 

The  question  as  to  whether  there  is  any  practical  limit  to  the 
size  of  piston  which  may  be  used  without  extension  rod  is  an- 
swered as  follows :  Thirty-two  roads  believe  there  is  no  limit, 
while  15  say  that  there  is,  and  would  apply  them  to  cylinders  over 
certain  sizes. 

The  committee  finds  from  its  investigation  that  there  is  a  divers- 
ity of  opinion  as  to  the  advantages  from  the  use  of  the  extended 
piston  rod.  However,  it  is  the  conclusion  that  the  large  majority 
of  the  railroads  of  this  country  do  not  consider  there  is  sufficient 
merit  in  the  extended  piston  rod  to  warrant  the  use. 

Although  there  are  certain  roads  which  have  used  the  extended 
piston  rod  for  a  number  of  years,  and  the  advantages  and  service 
which  they  have  obtained  have  influenced  these  roads  to  specify  the 
extended  piston  rod  on  new  equipment  on  order — an  approximately 
equal  number  having  used  the  extended  piston  rod,  have  or  are 
now  discontinuing  the  use  of  same,  and  are  removing  them. 

It  is  presumed  that  tlie  wide  divergence  of  experience  and  opinion 
is  due  to  the  marked  differences  in  operating  conditions,  including 
such  features  as  superheating  versus  saturated  steam,  quality  of 
boiler  water,  lubrication  and  materials  used  for  cylinder  walls  and 
pistons. 

The  character  of  boiler  water  which  has  a  direct  bearing  on 
lubrication  is  of  more  importance  on  saturated  than  on  superheated 
locomotives,  as  the  carrying  over  of  water  and  solids  into  the 
cylinder,  which  is  more  likely  to  occur  on  saturated  engines,  has 
an  im.portant  bearing  on  wear,  and,  therefore,  the  consideration  of 
extended  piston  rods. 

Again,  some  roads  operate  superheated  locomotives  either  with 
drifting  valves  or  require  their  engineers  to  crack  the  throttle  and 
work  steam  while  drifting.  This  has  important  bearing  on  lubri- 
cation and  wear,  and  again  reflects  on  the  question  of  extended  rods. 

The  materials  used  for  cylinder  walls  and  piston  heads  and  rings 
also  exercise  a  deciding  influence  on  wear.  In  this  connection, 
quite  a  few  roads  are  now  bushing  cylinders  with  semi-steel  bush- 
ings as  the  regular  standard,  while  other  roads  do  not  bush  except 
after  excessive  wear  of  the  original  cylinder  barrel.  One  road 
abandoned  extended  piston  rods  a  number  of  years  ago,   and  is 
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now  operating  pistons  up  to  41  in.  in  diameter  made  of  cast  steel 
and  surfaced  with  phosphor  bronze. 

Perhaps  the  most  important  feature  in  connection  with  e.xtended 
piston  rods  for  large  cylinders  is  that  of  lubrication.  Some  roads 
have  relied  upon  the  extended  piston  rod  as  a  relief  from  certain 
existing  evils,  while  the  majority  of  roads  have  apparently  con- 
trolled to  a  sufficient  extent  the  same  evils  which  are  avoided  more 
or  less  by  the  extended  rod. 

It  cannot  be  denied  that  there  are  difficulties  wholly  incident  to 
the  use  of  extended  rods.  Whether  these  difficulties  are  more  or 
less  than  the  difficulties  avoided  is  uncertain,  and  this  committee 
finds  itself  unable  to  make  a  definite  recommendation  for  or  against 
extended  rods. 


Hydrostatic  and  Force  Feed    Lubri- 
cation for  Cylinders  and  Steam  Chests 

There  has  been  no  rapid  development  in  the  extension  of  the 
force  feed  system  of  lubrication  to  locomotives  although  the  adapta- 
bility of  the  force  feed  lubricators  to  locomotive  practice  as  indi- 
cated by  a  few  scattered  installations  has  been  under  investigation 
for  a  number  of  years.  In  the  introduction  of  the  force  feed  lubri- 
cator to  locomotive  service,  it  was  soon  discovered  that  there  were 
problems  in  design  such  as  ruggedness  and  dependability  that  had 
not  appeared  in  connection  with  the  use  of  the  same  type  in 
stationary  practice.  Opinions  differ  as  to  the  relative  merit  of 
force  feed  and  hydrostatic  lubrication. 

A  questionnaire  was  sent  to  the  12  roads  reported  as  having 
force  feed  installations.  Aside  from  obtaining  a  record  of  the 
number  and  types  of  the  different  force  feed  systems  in  service  and 
the  method  of  application,  little  definite  information  was  available. 
It  appears  that  there  are  no  records  as  to  the  relative  merits  of 
the  two  systems  of  lubrication  as  indicated  by  cylinder  and  valve 
packing  ring  wear  or  the  relative  consumption  of  lubricant. 

It  may  be  of  interest  to  indicate  the  roads  replying  to  the  ques- 
tionnaire showing  the  type  and  number  of  force  feed  lubricators 
they  have  in  service  and  the  location  of  the  oil  delivery : 


Lubricator 

s 

No.  of 

Road 

System 

No. 

feeds 

Location   of    oil    delivery 

C.  &  E,  I 

C.   &  N.   W 

Schlack          

1 

2 

Outside     steam     pipe. 
Outside     steam     pipe. 

.  ..Schlack    

2 

Madison-Kipp     .  .  . 

2 

Outside     steam     pipe. 

Nathan  Mfg.  Co.'s 

Friedmann    .... 

6 

Outside     steam    pipe. 

C.  M.  &   St.  P... 

...Schlack     

1 

2 

Outside     steam     pipe. 

D.  L.   &  W 

. .  .  Madison-Kipp    .  .  . 

2 

Main    steam    pipe. 

McCord     

2 

Main    steam    pipe. 

Grand     Trunk 

. . .  Had       Intensifore 
and    Wakefield, 

Outside   steam    pipe  and 

moved    

5 

top  of  cylinder  barrel 

N.    &   \V 

...Schlack    

1 

2 

Top   of  cylinder  barrel. 

McCord      

i 

2 

Mallet   L.    P.   cylinders. 

rioodfellow    

I 

4 

Steam    pipe. 

Madison-Kipp.  .  .  . 

I 

2 

Steam    pipe. 

Friedmann  Type 

FSS     

1 

6 

Steam    pipe. 

Nathan  Mfg.  Co.'s 

Friedmann  Type 

DV 

1 

6 

2 

Steam   pipe. 

McCord     

Steam    pipe. 

Schlack    

.■JO 

■? 

Steam    pipe. 

Southern    Pacific. 

...Nathan    Mfg.    Co. 

4 

One  to  each  steam  pipe 
and  top  of  cylinder 
barrel. 

Union    Pacific... - 

.  .  .Madison-Kipp.  . . . 

4 

One  to  each  steam  pipe 
and  top  of  each  cyl- 
inder   barrel. 

Schlack    

4 

Bottom   of   cylinder. 

Erie    

.  . .  Madison-'Kipp.  .  .  . 

4&6 

Bottom   of   cylinder. 

.Nathan  Mfg.  Co.  . 

4 

liotlom   of   cylinder. 

The  three  systems  of  force  feed  lubrication  that  have  received 
any  measure  of  recognition  by  the  railroads  are  the  Nathan  Mfg. 
Co.'s  Friedmann,  MadiSon-Kipp  and  Schlack  (formerly  identified 
as  McCord). 

It  is  the  thought  of  the  committee  that,  should  the  subject  be 
continued  for  further  consideration,  it  would  be  well  to  outline 
a  test  program  and  solicit  the  railroads  having  force  feed  lubri- 
cators to  apply  them  to  locomotives  in  conjunction  with  the  hydro- 
static system,  thus  providing  for  force  feed  lubricators  on  one 
side  and  hydrostatic  lubrication  on  the  opposite  side,  and  keep  a 
record  of  service  conforming  to  the  outline  suggested. 


Talcing  Up   Driving  and 

Truck  Wheel    Lateral 

From  the  information  we  have  been  able  to  obtain  no  patented 
devices  have  been  applied  in  quantity  and  little  is  known  of  the 
service,  application  and  maintenance  costs.  A  number  of  different 
adjustable  or  stationary  hub  plates  have  been  tested  and  in  some 
cases  used  to  a  considerable  extent,  but  on  account  of  some  defect, 
their  use  has  not  been  generally  extended. 

The  lateral  in  locomotive  driving  boxes  is  taken  up  on  practically 
all  engines  under  construction  at  this  time,  either  by  attaching  the 
liner  to  the  wheel  hub  or  to  the  face  of  the  driving  box.  Most 
applications  to  the  driving  boxes  are  made  by  pouring  the  liner  on 
the  face  of  the  box  and  then  finishing.  The  majority  of  applica- 
tions made  arc  by  finishing  the  liner,  fitting  it  into  a  recess  in  the 
wheel  hub  and  pinning  it  in  place  with  bronze  plugs  driven  in. 
-^s  a  general  rule  the  liners  are  made  of  solid  bronze,  but  a  few 
cast  iron  liners  are  applied,  and  some  bronze  liners  having  white 
metal  inserts. 

In  the  absence  of  conclusive  information  as  to  the  reliability  of 
the  various  patented  devices  for  taking  up  driving  and  truck  wheel 
lateral,  and  in  view  of  the  satisfaction  evidently  obtained  either  by 
pouring  or  pinning  bronze  liners  to  the  face  of  the  driving  box  or 
wheel  hub,  as  evidenced  by  their  almost  universal  use,  it  would 
seem  that  until  some  better  device  is  developed  that  the  liner  poured 
or  pinned  to  the  driving  box  face  or  driving  wheel  hub  is  the  best 
means  of  taking  up  lateral. 

Mechanical  Stokers 

The  subject  of  mechanical  stokers  has  been  before  the  •\ssocia- 
tion  since  the  1905  convention.  It  is  the  thought  of  the  committee 
that  it  migh  no  be  amiss  o  briefly  review  the  history  of  the  develop- 
ment of  the  mechanical  stoker  as  applied  to  the  locomotive  and 
point  to  a  number  of  interesting  and  valuable  features  in  connec- 
tion with  the  construction  and  operation,  adding  thereto  the  im- 
pressions as  to  what  should  be  the  further  handling  of  the  subject. 

(The  report  includes  a  very  complete  resume  of  locomotive 
stoker  development  and-  of  previous  committee  reports  together 
with  many  comments  thereon.  Reference  also  is  made  to  other 
papers  and  investigations. — Editor.) 

The  number  of  stokers  of  each  type  that  are  in  service  or  on 
order  as  of  .'\pril  1,  1923,  are  shown  in  the  accompanying  table: 

Number    of    Stokers   as   of  April    1,    1923 

Manufacturer  In  service     On  order    Total 

Elvin  Mechanical  Stoker  Company — 

Type    A 5  10  15 

Type     B 247  102  349 

.      364 

Hanna   Stoker  -Company — 

Type    V-H 109  0  109 

Type  H-2     8  ^7  65 

Type    S-1 34  «  34 

208 

txicomotive  Stoker  Companv — 

Type,    Street '. 1,458  0         1.458 

Type,    Duplex 4,142  772        4,914 

6,372 

Standard  Stoker  Company — 

Type  A-1     510  0  510 

Type  A-IM     102  0  102 

Tvpe  DuPont     65  0  65 

Type,  DuPont     Simplex 34  59  93 

770 

Grand  total 7,714 

Longer  experience  w-ith  mechanical  stokers  has  led  the  commit- 
tee to  the  conclusion  that  while  a  stoker  designed  to  handle  run- 
of-mine  possesses  merit,  this  feature  might  well  be  sacrificed  for 
further  improvements  in  design  and  ability  to  perform  the  stoking 
operation  and  the  exploitation  of  machinery  for  the  preparation  of 
fuel  at  coaling  stations  or  wherever  it  might  best  be  handled.  This 
preparation  should  include  not  only  crushing  the  coal  so  that  it  . 
may  be  satisfactorily  handled  on  the  stoker  without  further  prepa- 
ration but  also  the  grading  to  the  extent  of  removing,  as  far  as 
warranted,  the  finely  divided  material  which  would  result  in  ma- 
terially increasing  stack  losses. 

The  committee  has  been  much  impressed  with  the  idea  that  the 
classification  of  coals  for  stoker  service  cannot  be  definitely  estab- 
lished by  the  chemical  properties  alone,  but  the  physical  character- 
istics also  must  be  taken  into  consideration.     The  importance  of 
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this  increases  in  proportion  to  the  quantity  of  finely  divided  mate- 
rial carried  in  the  fuel.  The  determination  of  the  physical  char- 
acteristics should  cover  the  available  range  of  fuels  to  enable  the 
establishment  of  the  relative  value  of  fuel  per  ton  mile.  By  such 
a  method  the  purchaser  would  be  able  to  determine  the  price  at 
which  a  given  grade  should  be  purchased.  Such  a  range  of  values 
established  for  a  road  or  the  fuel  from  some  particular  field  would 
not  necessarily  be  applicable  to  other  roads  and  this  rating  would 
probably  have  to  be  developed  by  individual  roads. 

It  is  thought  that  this  latter  phase  of  the  subject  now  becomes 
paramount.  In  view  of  the  enormity  of  the  stack  loss  which  is  a 
direct  measurement  of  the  physical  nature  of  the  fuel  so  apt  to  be 
lost  sight  of,  perhaps  as  a  condition  necessarily  incident  to  stoker 
operation,  it  is  recommended  that  the  subject  be  assigned  to  the 
committee  handling  the  locomotive  fuel  question  and  that  the  sub- 
ject be  investigated  with  the  view  of  securing  the  best  suggestions 
that  can  be  offered  for  the  saving  of  fuel  by  selection  and  prepara- 
tion. It  is  well  recognized  that  the  preparation  may  not  be  so 
readily  worked  out  and  for  many  reasons,  including  local  condi- 
tions, which  might  carry  possibly  the  question  as  to  the  extent  that 
the  stack  losses  might  be  offset  by  relative  cost  of  fuel  and  also 
what  disposition  might  profitably  be  made  of  material  screened 
from  the  coal.  The  material  screened  from  the  coal  has  value  and 
should  be  used  profitably  for  by-product  plants,  manufacturing  in- 
dustries or  stationary  power  plants  using  powdered  fuel  or  hand- 
fired  yard  service. 


Feedwater  Heaters 

The  increase  in  the  number  of  feedwater  heaters  applied  each 
year  since  1920  shows  considerable  interest  in  this  device.  Re- 
ports indicated  that  there  were  11  locomotive  feedwater  heaters  in 
service  in  1920,  about  54  in  service,  or  on  order,  in  1921,  and  197 
in  1922.  Replies  to  the  questionnaire  and  reports  from  the  manu- 
facturers this  year  indicate  that  there  are  997  heaters  in  service 
and  on  order,  as  shown  in  the  table.  Practically  one-third  of  the 
locomotives  built  and  ordered  during  the  past  year  are  to  be 
equipped  with  feedwater  heaters. 

Replies  indicate  that  all  the  heaters  are  either  those  of  the  open 
type  manufactured  by  the  Worthington  Pump  &  Machinery  Cor- 
poration, or  the  closed  type  majiufactured  by  the  Superheater  Com- 
pany. We  understand,  however,  that  there  are  three  other  types 
which  are  either  now  in  service  or  have  been  in  service  experi- 
mentally—one of  the  Foster-Thompson  exhaust  gas  heater,  one  of 
the  Skinner  (also  an  exhaust  gas  heater),  and  three  of  the  Caille 
(a  closed  type  low  pressure  heater). 

Open  type  Qosed  type  Total 

A A ^ A .^ 

In           On  In  On  In  On 

service  order  service  order     service  order 

NP                           0                4  0  40  8 

a'  t'  &   S     F                                   2                0  2  61  4  61 

M  d   .  ..  .:::::  :  ..     o       o      n       o      n       o 

C     V                     0                0  1                0  1  0 

S."  p. '(Pacific) 58           100  2               0  60  100 

S.  P.    (Texas) *               ^  ?               n  ,  n 

F.  W.  &  D.  C 1               0  1               0  2  0 

LI    ......    10  10  2  0 

StLSF   0               2  2               n  2  2 

c&s.  ...  :::::;:...:..     i       «       i       «       ?       s 

p.   &   R 1  0  0  0  1  0 

N.   Y.   N.   H.   &   H 0  0  16  14  16  14 

N.  C.  &  St.  L 1  0  1  0  2  0 

N.  Y.  O.  &  W 0  0  0  0  0  0 

N.   &   W 1  0  0  0  1  0 

K.CS             0  0  1  0  1  0 

p     R     R   104  375  0  0  104  37S 

D.  Sc  M 3  5  0  0  3  5 

T&P              0  0  8  0  8  0 

C."  R.  I.  '&  P 1  6  0  0  1  6 

N.  Y.   C.  &  St.  L 1  0  0  0  1  0 

C.  &  N.  W 2  0  2  0  4  0 

E.  J.  &  E 0  0  1  5  1  5 

C    N 1  36  19  26  20  62 

MKT 2  0  2  0  4  0 

C.'R.R.  of  N.  J 0  0  6  26  (>  26 

I    C 1  0  1  0  2  0 

C.  C.  C.  &  St.  L 0  0  49  0  49  0 

Erie    0  5  5     0    5     3 

Total     '.      isi  542  134  136  319  678 

Grand    total 99? 

A  questionnaire  was  again  submitted  this  year  and  a.  summary 
of  the  replies  indicates  considerable  progress  in  the  development. 
The  report  this  year  must  be  considered  as  a  progress  report,  as 
many  of  the  roads  have  only  a  few  heaters  in  service  and  many 
of  these  have  only  been  in  service  a  short  time. 

[The  replies,  in  a  very  condensed  form,  showed  the  following:  Seventeen 
roads    are       not    considering    the    application    of    additional    heaters,    while 


nine  roads  are  considering  the  application  of  590  additional  heaters,  most  of 
them    being    of    the    open    type. 

Most  heaters  have  been  applied  to  heavy  freight  and  passenger  locomo- 
tives with  a  few  in  surburban  and  switch  service.  The  fuel  used  on  six 
roads  is  oil,  and  on  19  roads,  coal.  All  kinds  of  water  and  operating  con- 
ditions  were   reported. 

Twenty  roads  reported  no  reduction  made  in  size  of  exhaust  nozzle  en 
locomotives  equipped  with  heaters  with  which  five  roads  made  slight  re- 
ductions. 

A  wide  variation   in  preferred  location  of  the  heater  was  reported. 

In  regard  to  the  relative  amount  of  boiler  scale,  eleven  roads  reported 
no  change  noted,  two  a  reduction,  and  nine  not  sufficient  time  to  observe 
results. 

In  methods  of  cleaning  the  heater  and  in  the  costs,  the  replies  showed 
wide  variations.  Similar  variations  appear  in  the  reported  costs  of  main- 
tenance. 

Several  roads  reported  trouble  from  the  heater  system  freezing  up,  but 
it  would  appear  that  this  could  be  remedied  by  locating  drain  connections 
at  low  points  and  applying  circulating  pipes. 

Most  roads  return  condensate  from  closed  type  heaters  to  the  tender. 

Several  reported  trouble  with  boiler  checks.  A  number  reporting  no 
trouble,  advise  that  larger  or  special  checks  are  required  and  that  the  left 
of  the  valve  should  be  reduced  to  3/16  in.  or  less.  Nine  roads  reported 
trouble  with  closed  type  heater  tubes  leaking,  and  eleven  reported  no 
trouble.  Sixteen  roads  reported  having  had  pump  troubles  and  ten  roads 
no   trouble.      But   few   reported    engine    failures    due   to   the   heater.  < 

Five  roads  reported  that  oil  separators  were  not  used  with  open  type 
heaters,  and  20  roads  reported  using  them  with  closed  type  heaters. 

Twenty  per  cent  of  the  roads  reporting  had  found  traces  of  oil  in  the 
boilers.  Only  one  reported  any  injurious  condition.  One  road  reported 
a  tendency  to  foaming  after  a  long  run,  600  miles.  Reports  showed  that 
the  period  between  washing  was  the  same  whether  heater  was  or  was  not 
applied.  Reports  aljo  indicated  no  change  in  length  of  time  between  flue 
renewals. 

Twelve  roads  found  no  difference  in  control  of  water  lever  by  heater 
pump  or  by  injector,  ivhile  nine  reported  that  regulation  was  superior  to 
injector. 

Twenty-two  roads  favored  the  application  of  only  one  injector  when  a 
heater  was  used,  and  two  roads  favored  retention  of  both  injectors. 

Most  of  those  reporting  considered  using  the  pump  while  standing  or 
drifting,  a  practice  that  might  result  in  injury  to  the  boiler.  The  use  of 
top  checks  on  locomotives  having  heaters  was  preferred  by  a  number  of  roads. 

Some  roads  have  found  a  reduction  in  superheat  on  heater  equipped  loco- 
motives. 

Reports  as  to  economies  showed  saving  of  from  8  to  15  per  cent  for 
locomotives  having  heaters,  as  compared  with  those  having  injectors  only. 

Eight  roads  stated  that  the  capacity  of  the  heater  should  be  the  same 
as  that  of  one  injector;  seven  thought  that  it  should  be  slightly  greater, 
while  ten  replied  that  capacity  should  be  from  10  to  100  per  cent  greater. — 
Editor.] 

One  road  reported  taking  steam  from  the  main  steam  pipes  of 
locomotives  for  use  on  heater  for  the  following  reasons :  First — 
To  get  superheated  steam  for  use  on  pump.  Second — With  the 
high  temperature  of  feed  water  it  was  found  that  unless  the  pump 
throttle  was  closed  before  the  main  engine  was  shut  off,  relieving 
the  heater  from  the  back  pressure  caused  by  the  exhaust  steam,  it 
would  cause  the  water  in  the  heater  to  vaporize,  thereby  causing 
pump  to  race,  until  sufficient  cold  water  had  pumped  into  the  heater, 
to  reduce  the  temperature  below  boiling  point.  While  no  damage 
was  apparent  from  this  racing,  it  was  self-evident  that  it  was  not 
desirable,  and  that  unquestionably,  in  time,  damage  would  result 
to  either  pump  valve  or  packing.  Third — To  get  the  best  result 
from  the  heater,  it  is  desirable  that  same  be  started  immediately 
when  the  engine  begins  to  work  steam,  and  also  that  it  be  shut  off 
as  soon  as  main  engine  is  shut  off,  as  otherwise  the  temptation  to 
pump  cold  water  in  the  boiler  was  ever  present,  which  is  a  most 
undesirable  practice.  Combining  the  steam  supply  for  main  engine 
and  pump  was  thereupon  decided  upon,  and  the  scheme  has  proven 
most  satisfactory. 

As  an  example  of  what  can  be  accomplished  by  this  method  of 
feeding,  and  with  proper  training  of  engineer,  engines  in  passenger 
service  go  over  the  whole  division  of  125  miles,  making  their  regu- 
lar stops,  without  the  engineer  having  once  changed  the  adjust- 
ments on  pump  throttle  valve,  the  pump  starting  automatically  as 
soon  as  the  main  throttle  was  opened,  and  stopping  when  same  was 
closed.  A  remarkable  fact  in  connection  with  these  runs,  and  one 
that  hardly  seems  reasonable,  is  that  the  water  level  only  showed 
a  variation  of  Vi  in.  from  the  start  until  the  finish  of  the  run. 

Exhaust  Steam  Injectors 

A  report  from  the  Specialty  Company  handling  the  one  type  of 
exhaust  steam  injector  used  in  this  country  indicates  that  there  are 
now  in  service  ten  exhaust  steam  injectors  on  four  railroads. 
There  are,  however,  as  indicated  in  this  report,  42  exhaust  steam 
injectors  on  order  distributed  among  six  different  railroads,  as  in- 
dicated in  the  table. 

It  is  reported  that  one  road  has  removed  the  one  injector  it  had 
in  service. 
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The  information  received  from  these  roads  is  very  limited,  as 
some  of  these  exhaust  steam  injectors  have  only  been  in  service  a 
short  time.     Two  of  the  roads  indicate  that  lliey  expect  to  make 


Railroad 
N.   Y.   C.   &   St.    L. 
N.  Y.  O.  &  W.... 
Bing.   &  GarSeld... 

N.  Y.  C 

B.   &  O 

A.    C.    &    Y.. 

N.    P 

S.   P 


In  service     On  order      Total 


1 

30    . 

31 

6 

5 

11 

0 

1 

1 

0 

9 

0 

0 

I 

0 

4 

0 

1 

extensive  tests  to  compare  the  exhaust  steatn  injectors  with  the 
standard  injector  in  a  short  time.  LIntil  such  time  as  these  test 
reports  are  available,  the  only  report  the  committee  can  make  is  a 
progress  report. 


Crosshead  Connection  of  Piston  Rods 

In  order  to  make  a  thorough  investigation  and  determine  the 
type  of  crosshead  connection  of  piston  rod  in  general  use,  a  ques- 
tionnaire was  sent  out.  Replies  were  received  from  93  roads,  rep- 
resenting an  ownership  of  52.283  locomotives.  Seventy-five  of  the 
roads  reporting  advise  that  they  use  the  key  only  as  a  crosshead 
connection  to  the  piston  rod — 18  roads  that  they  are  using  both 
types  of  connection,  viz.,  some  power  equipped  with  key,  and  some 
with  the  nut.  None  of  the  roads  reporting,  however,  use  the  nut 
exclusively  as  a  crosshead  connection  to  piston  rod. 

Sixtj'-one  of  the  roads  using  the  key  connection  state  that  they 
consider  the  use  of  a  key  as  a  crosshead  connection  to  the  piston 
rod  preferable,  and  their  reasons  for  so  doing  may  be  summarized 
as  follows :  More  reliable,  saving  of  weight,  readily  applied,  easier 
to  maintain,  more  secure,  less  trouble  in  enginehouse  maintenance, 
firmer  hold,  more  accessible,  simpler,  less  parts,  easier  to  remove, 
nut  cannot  be  properly  tightened,  difficult  to  fit  and  keep  nut  tight, 
permits  smaller  crosshead  and  shorter  guides,  no  trouble  of  key 
becoming  loose,  cheaper  to  repair,  key  will  sliear  in  case  of  water 
in  cylinder,  thereby  saving  cylinder  head. 

Seventeen  of  the  roads  which  use  both  key  or  nut  give  as  their 
reasons  for  using  the  nut,  as  follows ;  Easy  to  detect  looseness 
and  rarely  breaks  rod  in  crosshead,  fractures  develop  in  key  slot, 
less  liable  to  injure  rod,  rod  is  stronger  with  nut,  keys  shear,  easier 
to  turn  piston  head  to  equalize  wear. 

One  road  recommends  the  use  of  nut  on  light  power,  witli  cylin- 
ders up  to  26  in.  and  the  key  for  heavy  power. 

A  summary  of  the  tapers  reported  is  as  follows : 

Taper  of  piston  rod — crosshead  fit :     48  use  ^  in, 
use  14  in-  '"  5  in.,  10  use  5^  in.  in  12  in.,  4  use  5^ 

I  uses  H  in.  in  13  in.,  1  uses  1  in.  in  12  in. 

Taper  of  key:     48  use  yi  in.  in  12  in.,  17  use  ^A  in.  in  12  in., 

II  use  3/16  in.  in  8  in.,  5  use  -54  in.  in  12  in.,  3  use  54  in.  in  12 


in  12  in.,  27 
12  in.. 


'8  in. 


m.,  2  use  14  in.  in  5  in.,  2  use  S/16  in.  in  12  in.,  1  uses  H  in.  in  8 
in.,  1  uses  ^4  in.  in  12  in. 

The  taper  of  the  piston  rod  fit  in  the  crosshead  and  the  key 
seems  to  be  largely  governed  by  the  manufacture  of  the  locomotives. 

A  summary  of  the  number  of  threads  per  inch  for  nuts  shows 
eight  as  the  most  common,  although  six  and  ten  also  are  frequently 
used. 

Seventy  report  little  or  no  trouble  when  the  piston  rod  is  secured 
to  the  crosshead  with  a  taper  fit  and  key.  Twenty-three  report 
some  trouble,  much  of  which  has  been  overcome. 

Little  trouble  with  the  taper  and  key  design  breaking  in  the 
crosshead  fit  was  reported  when  properly  fitted.  Some  reported 
trouble  with  nuts  but  reports  varied  greatly. 

It  is  felt  bv  the  committee  that  it  is  more  important  to  rely  upon 
a  perfectly  fitted  taper  to  hold  the  rod  in  place  than  to  depend 
upon  drawing  shoulder  on  the  rod  tightly  against  the  crosshead 
boss  with  the  key.  as  in  the  latter  case  workmen  are  prone  to 
neglect  the  proper  taper  fit. 

We  believe  that  it  is  advisable  that  a  ground  fit  be  made  for  the 
piston  rod  in  the  crosshead,  that  standard  reamers  and  gages  be 
used  to  insure  that  the  taper  in  the  crosshead  and  the  taper  on 
the  rod  are  exactly  the  same,  and  it  is  important  that  the  key  be 
properlv  fitted  and  a  slight  side  clearance  be  allowed  between  the 
key  and  sides  of  the  slot;  also  that  the  taper  of  the  slot  and  of 
the  key  are  exactly  the  same  in  order  that  the  key  impmges  as 
intended.  ,  .        .  ^ 

The  piston  rods  on  modern  locomotives  are  subjected  to  severe 


strains,  which  emphasizes  the  importance  of  careful  designing,  ac- 
curate machine  work  and  the  most  careful  assembling. 

It  is  scarcely  necessary  to  emphasize  the  importance  of  a  large 
sweeping  radius  behind  the  collar  for  the  purpose  of  dissipating 
the  bending  stresses  well  out  into  the  body  of  the  rod. 

It  is  also  beh'cvcd  the  crosshead  fit  should,  if  possible,  be  made 
slightly  larger  in  diameter  than  the  body  of  the  rod ;  in  other 
words,  if  the  crosshead  fit  of  tlie  rod  is  so  designed  and  propor- 
tioned as  to  compel  the  bending  stresses  to  distribute  themselves 
over  the  body  of  the  rod  there  is  much  less  likelihood  toward  fail- 
ure of  the  entire  rod. 

We  also  believe  it  is  advisable  that  the  keys  be  made  of  alloy 
steel,  preferably  heat  treated,  in  order  to  develop  the  maximum 
shear  values  and  prevent  deformation. 

The  majority  of  replies  strongly  indicate  that  the  key  is  the 
preferred  method  in  making  crosshead  connection  to  piston  rod — 
all  93  roads  reitort  using  it  exclusively,  or  on  some  of  their  equip- 
ment. Most  of  these  roads  report  little  or  no  trouble  from  the 
use  of  these  keys. 

In  view  of  the  above,  your  committee  hereby  recommends  adop- 
tion of  the  taper  rod  and  key  connection  to  crosshead. 

This  report  was  signed  by  H.  T.  Bentlej'  (chairman),  C.  & 
N.  W.;  F.  H.  Hardin,  N.  Y.  C;  A.  Kearney,  N.  &  W. ;  H.  C. 
Oviatt,'N  Y.,  N.  H.  &  H.:  H.  A.  Hoke,  Penn.;  C.  B.  Yoimg, 
C.  B.  &  Q.;  C.  F.  Giles.  L.  &  N.  W.:  I.  Cantley,  L.  V.;  C.  E. 
Brooks,  C.  N.;  G.  H.  Emerson,  B.  &  O, ;  H.  H.  Lanning,  A.  T. 
&  S.  F. ;  A.  H.  Fetters,  U.  P. ;  W.  Kells,  A.  C.  L. ;  H.  M.  Curry, 
N.  P.,  and  George  McCormick,  S.  P. 

Discussion  on  Tractive  Force  Formula 

Mr.  Benfley  (chairman)  :  It  is  recommended  that  these  for- 
mulas be  tried  out  for  one  year  and  at  the  expiration  of  that  time 
recommendations  made  to  the  A.  R.  A.  that  they  either  have 
been  found  justified  or  that  changes  .should  be  made  therein.  It 
is  desirable  that  the  I.  C.  C.  be  a  party  to  any  fomiula  that  is 
adopted  and  therefore  I  would  suggest  that  the  committee  be 
continued  with  the  understanding  that  a  check  be  made  of  th6 
formulas  presented  and  a  request  be  made  for  a  representative 
of  the  I.  C.  C.  to  sit  with  us  and  approve  what  is  finally  decided 
upon. 

O.  C.  Cromwell  (B.  &  O.)  :  Wc  should  back  up  this  formula 
with  further  investigation,  particularly  in  regard  to  the  50  per 
cent  cut  off  locomotive.  Roads  generally  are  satisfied  with  the 
old  Mallet  locomotive  formula.  It  would  be  well  to  approve 
the  action  of  the  chairman  of  the  committee. 

W.  F.  Kiesel,  Jr.  (Penn.  System)  :  As  stated  in  the  report,_  a 
standard  formula,  even  though  only  an  approximation,  is  desir- 
able. The  proposed  formulas  are'  theoretically  correct  in  form. 
The  coefficients,  therefore,  are  the  only  factors  open  for  discussion. 

The  coefficient  for  the  four-cylinder  simple  MaJlet,  with  90  per 
cent  cut-off,  of  1.7,  is  well  established.  The  coefficient  of  1.5 
for  the  four-cylinder  simple  Mallet,  having  50  per  cent  cut-off, 
has  been  found  correct,  when  additional  steam  is  supplied  through 
the  valve  leakage  ports,  which  remain  open  until  the  piston  has 
reached  80  per"  cent  of  its  .stroke.  Without  additional  steam 
through  these  auxiliary  ports,  or  their  equivalent,  the  coefficient 
should  be  reduced  to   1.2. 

It  is  apparent  that  the  committee  formula  for  the  four-cylinder 
simple  locomotive,  with  90  per  cent  cut-off.  is  based  on  an  effi- 
ciency factor  of  90  per  cent.  Taking  R  as  the  ratio  of  stroke  to 
cut-oflf,  the  calculation  becomes 


.90  X  4 


=  1.7 


4-  1 


.90 

Correspondinglv,  for  50  per  cent  cut-ofT,  we  have 
.90  X  4 

1.00 

-f  1 

.50 

It    is    suggested    that    the   committee    eliminate    the    following: 

"While  the  steam  which  passes  through  the  auxiliary  ports 
has  an  eflfect  on  the  mean  effective  pressure,  it  is  believed  that 
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the    constant    .75    may    be    used    for    any    locomotive    having 

approximately  50  per  cent  cut-off." 
and   substitute : 

"The    constant    .75    is    recommended    for    all    locomotives 

with  approximately  SO  per  cent  maximum  cut-off,  and  with 

means  for  supplying  auxiliary  steam  to  a  cut-off  of  at  least 

75    per    cent.      For    locomotives    with    approximately    SO    per 

cent  maximum  cut-off,  and  no  means  for  supplying  atuciliary 

steam,  the  coefficient  .60  is  recommended." 
I  suggest  that  because  it  is  possible  that  a  locomotive  with  ap- 
proximately   SO    per    cent    maximum    cut-off    and    no    means    for 
supplying  auxiliary  steam  will  be  built.     In  that  case  it  will  be 
necessary  to  change  the  coefficient. 

The  absence  of  a  formula  for  a  compound  locomotive,  when 
starting  "simple,"  is  commended. 

Since  the  consideration  of  greatest  importance  is  to  have 
standard  formulas  reasonably  close  to  actual  results,  as  a  basis 
of  comparison  between  locomotives,  the  formulas  should  be  adopt- 
ed as  the  standard  of  the  Association. 

Mr.  Bentley :  I  move  that  the  formulas  with  the  changes  and 
modifications  recommended  by  Mr.  Kiesel  be  tried  out  and  that 
definite  recommendations  may  be  made  a  year  hence,  taking  into 
consideration  that  the  Interstate  Commerce  Commission  should 
be  a  party  to  this  so  that  they  will  approve  what  is  finally 
adopted. 

Motion  seconded  and  carried. 

Discussion  on  Rods 

H.  H.  Laning  (A.  T.  &  S.  F.)  :  One  of  these  problems  is  lu- 
brication— ^both  the  outer  and  inner  areas.  So  far  we  have  tried 
lubrication  entirely  from  the  outside.  Another  matter  is  con- 
trolling the  lateral  wear  on  the  bushings.  When  we  get  all  of 
these  problems  worked  out  floating  bushings  will  be  a  complete 
success  in  both  main  and  connecting  rods. 

A.  H.  Fetters  (U.  P.)  :  The  Union  Pacific  has  gone  into  the 
subject  of  floating  bushings  quite  extensively  in  the  last  three 
or  four  years.  We  began  naturally  on  the  middle  side  rod  con- 
nection and  our  experience  up  to  date  indicates  that  the  floating 
bushing  will  give  100  per  cent  more  service  than  the  single 
surface  bushing. 

There  are  two  schools  on  the  question  of  a  wearing  shell  on 
the  outside  of  the  bushing.  Some  prefer  an  outside  steel  wearing 
shell  as  protection  against  the  body  of  the  rod,  while  others 
feel  that  they  can  get  along  without  the  extra  shell.  It  is  my 
belief  that  the  simpler  method  is  the  best,  and  our  experience 
indicates  that  the  wear  in  the  eye  of  the  rod  (if  the  bushing  is 
permitted  to  turn  in  the  rod)  is  such  a  minor  matter  that  you 
can  afford  to  put  a  little  extra  metal  into  the  eye  of  the  rod  and 
turn  the  bushing  in  the  rod.  This  has  'been  our  practice  for  the 
last  two  years.  We  experimented  by  putting  a  solid  bushing  on 
the  back  end  of  the  main  rod  on  one  side  of  the  locomotive  and 
the  usual  split  brass  with  key  and  strap  connection  on  the  other 
side.  After  that  engine  has  been  in  service  about  seven  or  eight 
months  the  split  brass  has  been  down  three  times  for  repairs,  and 
the  solid  connection  has  not  been  down  once  for  anrthing.  The 
total  lost  motion  in  the  front  and  back  where  rotary  bushings 
are  used  is  70  per  cent  less  than  for  the  split  brass  in  the  same 
engine. 

For  the  rotary  bushing  on  the  main  rod  we  are  contemplating 
now  replacing  or  making  all  replacement  rods  on  our  heavy 
power  with  solid  back  end  as  well  as  solid  front  end,  .getting 
away  from  all  key  connections.  In  doing  that  we  will  be  able 
to  save  approximately  50  parts  in  one  main  rod — including  straps, 
bolts,  keys,  washers,  nuts,  etc. 

The  material  for  the  rotary  bushing  is  of  considerable  import- 
ance. Something  a  little  harder  than  brasses  and  bronzes  can 
be  used  where  only  one  surface  rotates. 

It  is  important  to  get  almost  as  much  surface  on  the  outside 
of  the  brass  as  on  the  inside.  That  is  to  say,  the  width  of  the 
brass  should  be,  if  possible,  nearly  the  full  width  of  the  brass 
on  the  pin,  so  that  there  will  be  little  or  no  overhang  on  the  out- 
side rotating  surface.     That  will  help  lubrication. 

Another  thing  I  think  is  going  to  be  done  in  the  rotary  bush- 
ings is  to  put  on  two  grease  cups  side  by  side  on  the  same  strap, 
with  two  grooves  in  the  circular  rotating  parts,  and  two  sets  of 
holes  so  as  to  have  more  reserve,  because  more  surface  has  to  be 
lubricated  than  with  one  rotating  surface. 


W.  C.  Smith  (Mo.  Pac.)  :  Some  time  ago,  on  one  type  of 
locomotive  we  had  a  lot  of  trouble  with  the  middle  connecting 
bushings  getting  loose.  We  changed  from  the  pressed-in  bush- 
ing to  the  floating  bushing  and  found  that  we  had  no  further 
trouble  and  the  bushings  ran  as  much  as  three  times  as  long  as 
the  old  bushings.  That  led  us  to  try  them  out  on  back  end  main 
rods.  On  one  passenger  engine  we  placed  a  floating  bushing  on 
the  back  end  of  the  main  rod  and  a  split  brass  on  the  other  side, 
both  in  first-class  condition.  On  that  particular  engine  we  re- 
newed the  split  brass  three  times  as  compared  to  once  for  the 
floating  bushing. 

We  have  had  no  trouble  with  lubricating  the  floating  bushings. 
We  recently  purchased  50  locom.otives  (46  heavy  freight  types  and 
four  Mountain  type)  and  put  floating  bushings  in  the  middle  con- 
nection, main  connections  and  the  back  ends  of  all  the  main 
rods.  We  recently  ordered  10  Pacifies  and  40  heavy  Mikados,  all 
of  which  will  be  equipped  with  floating  bushings  in  the  middle 
connections  and  back  ends  of  the  main  rods.  In  buying  new 
rods  or  renewing  rods  we  have  decided  to  apply  floating  bushings 
in  all  back  ends  of  main  rods  on  the  heavier  power. 

A.  Kearney  (N.  &  W.")  :  My  recollection  is  that  the  L.  &  N. 
used  the  floating  bushing  in  the  front  end  of  the  main  rod,  but 
not  at  the  back  end  of  the  rod.  On  the  Southern  Pacific  the 
floating  bushing  is  used  in  the  back  end  of  the  main  rod  but  not 
in  the  front  end.     Why  is  that  done? 

Discussion  on  Extended  Piston  Rods 

Mr.  Fetters :  Some  roads  like  the  extended  piston  rods.  Others 
have  used  and  abandoned  them.  On  the  testimony  submitted  it  is 
scarcely  possible  for  the  committee  to  make  a  recommendation  on 
this  subject. 

L.  P.  Michael  (C.  &  N.  W.)  :  The  report  of  the  committee 
indicates  a  great  diversity  of  opinion  as  to  the  benefits  from  the 
use  of  extended  piston  rods.  There  must  be  good  reasons  why 
some  roads  have  obtained  excellent  results  where  others  have 
found  not  only  no  special  benefit  but  have  obtained  better  service 
without  it.  Roads  which  have  not  had  satisfactory  service  from 
this  devictf'  have  been  unfortunate  in  that  they  have  used  a  design 
of  extended  piston  rod,  shoe  and  guide  which  has  not  been  suit- 
able. A  number  of  roads  which  had  trouble  vnth  original  appli- 
cations have  changed  the  designs  and  since  obtained  satisfactory 
service. 

The  report  of  the  committee  indicates  that  several  roads,  when 
they  experienced  trouble  with  this  device,  removed  it.  In  many 
cases  this  must  have  been  done  without  attempting  to  change  the 
design  to  overcome  the  trouble. 

To  give  satisfactory  service  it  is  necessary  for  the  design  of  an 
extended  piston  rod  and  its  details  to  meet  the  following  re- 
quirements : 

First.  The  diameter  of  the  extension  rod  must  be  sufficient 
to  support  the  weight  of  the  piston  without  springing  out  of 
alinement.  This  is  essential,  for  where  the  diameter  of  the  rod 
has  not  been  great  enough  to  prevent  springing,  the  extension  rod 
has  in  many  cases  defeated  the  very  purpose  for  which  it  was 
intended  by  throwing  the  extension  piston  rod  packing  out  of 
alignment  and  causing  both  main  and  extension  rod  packings  to 
leak  and   wear  out   rapidly. 

Second.  The  shoe  on  the  end  of  the  extension  rod  must  be 
of  such  design  that  it  will  be  securely  held  in  position,  have  ample 
bearing  surface  and  have  a  suitable  arrangement  for  lining  up 
the  rod  to  compensate  for  the  wearing  away  of  the  bearing  sur- 
faces. The  adjustment  must  be  such  that  it  can  be  easily  made 
and  also  be  positive  and  secure. 

Third  A  suitable  positive  method  of  lubrication  must  be  pro- 
vided for  the  extension  guide  and  shoe.  This  lubrication  should 
be  continuous,  the  same  as  usually  provided  for  main  crosshead 
shoes  and  guides.  The  speed  of  the  piston  rod  extension  shoe 
on  the  guide  is  such  that  periodic  oiling  is  not  sufficient.  Con- 
tinuous lubrication  is  absolutely  necessary  for  satisfactory  service. 
Fourth.  A  suitable  cover  should  be  provided  for  the  extension 
rod  shoe  guide.  This  cover  should  be  so  constructed  that  it  will 
keep  out  dust  and  dirt,  be  easily  and  quickly  removable  and  be 
secure  when  replaced  in  position. 

If  the  design  and  construction  of  an  extended  piston  rod  and 
its  details  are  such  that  they  meet  the  four  above-outlined  re- 
quirements,   the   life    of    the   cylinder    bushings,    piston    packing, 
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piston  bull  ring  and  piston  rod  packing  will  be  greatly  increased 
by  the  use  of  this  device. 

However,  it  is  necessary  to  maintain  the  adjustment  and  align- 
ment of  the  extension  rod ;  otherwise,  the  device  w'ill  not  function 
properly.  If  tlie  device  is  not  properly  maintained  it  should  be 
removed,  as  the  extension  rod  and  shoe  add  considerably  to  the 
weight  of  the  reciprocating  parts,  which  is  objectionable,  as  it 
makes  the  problem  of  counterbalancing  more  difficult. 

When  the  extension  piston  rod  is  used  the  length  of  the  main 
rod  must  be  maintained  even  more  carefully  than  is  usually 
done.  If  the  piston  is  permitted  to  strike  the  front  cylinder  head 
only  slightly  it  almost  invariably  snaps  off  the  piston  rod  ex- 
tension guide  close  to  the  cylinder  head. 

iMany  enginehouse  foremen  do  not  favor  the  use  of  the  ex- 
tension piston  rod  simply  for  the  reason  that,  with  this  device, 
it  requires  considerably  more  time  to  examine  or  replace  cylin- 
der piston  packing.  The  fact  should  not  be  overlooked  that  even 
though  the  extension  piston  rod  does  cause  more  work  and  re- 
quires a  longer  time  to  examine  and  replace  packing  and  also 
requires  additional  labor  and  expense  to  maintain  the  guide,  guide 
shoe  and  extension  rod  packing,  this  additional  labor  and  expense 
will  maintain  the  alinement  of  the  piston  rod  and  piston  in  the 
proper  position  to  give  the  longest  possible  service  for  the  piston 
rod,  piston  rod  packing,  cylinder  or  piston  packing,  piston,  cylin- 
der bushing  and  main  guides  and  crosshead  shoes.  The  extra 
labor  and  expense  required  to  equip  and  maintain  extended  piston 
rods  on  larger  locomotives  is  fully  warranted  on  account  of  the 
longer  wearing  and  better  service  rendered.  This  has  been  the 
experience  on  the  Chicago  &  North  Western,  which  has  had  loco- 
motives equipped  with  extended  piston  rods  for  more  than  11 
years. 

The  report  indicates  that  there  is  a  wide  variation  in  opinion 
as  to  the  minimum  size  piston  on  which  this  device  should  be 
used.  Thirty-two  roads  believe  there  is  no  limitation  as  to  the 
size,  while  15  roads  say  that  there  is,  and  would  apply  them  to 
cylinders  over  19.  22.  23,  25,  27  and  28  in.  in  diameter,  each  of 
these  figure?  being  the  size  indicated  by  one  or  more  roads.  The 
limiting  size  of  piston  on  which  this  should  be  used  is  an  arbitrary 
figure,  which  should  be  decided  upon  by  the  individual  roads,  the 
governing  features  being  the  constructional  design  and  service 
required  of  the   locomotives. 

The  Chicago  &  North  Western  has  used  extended  piston  rods 
on  several  lots  of  Pacific  locomotives  with  pistons  25  in.  in  di- 
ameter and  having  a  28-in.  stroke,  and  on  several  lots  of  Con- 
solidation locomotives  with  pistons  25  in.  in  diameter  with  a  32-in. 
stroke.  The  first  lot  of  each  type  was  built  over  11  years  ago. 
This  road  has  also  extended  piston  rods  on  all  Mikado  locomotives 
with  27-in.  by  32-in.  cylinders.  It  began  to  build  this  type  of 
locomotive  over  10  years  ago. 

The  service  obtained  from  thes2  locomotives  equipped  with 
extended  piston  rods  has  been  very  satisfactory.  However,  this 
device  is  of  greater  benefit  with  larger  and  heavier  pistons  than 
with  smaller  and  lighter  ones.  It  is  standard  practice  of  this 
road  at  this  time  to  use  extended  piston  rods  only  on  locomotives 
having  pistons  27  in.  in  diameter  or  larger. 

C.  E.  Chambers  fC.  R.  R.  of  N.  J.)  :  About  what  per  cent 
do  you  think  the  life  of  the  piston  packing  ring  will  be  increased 
by  using  the  extended  rod? 

Mr.  Michael ;  We  have  no  definite  figures  but  we  are  satis- 
fied that  it  is  considerable  and  the  pistons  wear  longer.  It  not 
only  helps  the  pistons  but  it  keeps  the  crossheads  in  line  because 
a  great  many  roads  have  a  tolerance  for  their  pistons.  For 
freight  locomotives  we  allow  a  wear  of  5/16  in.  before  they  are 
reneT\'ed.  This  means  some  little  movement  and  permits  the 
guides  to  get  out  of  line  slightly.  The  extended  piston  rod  helps 
that  condition,   in  fact,  overcomes  it. 

Mr.  Bentley :  Would  you  mind  developing.  Mr.  Chairman,  why 
they  are  taking  them  off  on  some  roads  and  putting  them  on  on 
others  ? 

C.  F.  Giles  CL.  &  N.)  :  Our  experience  coincides  with  that  of 
the  Chicago  &  Northwestern.  We  received  a  large  number  of 
U.  S.  R.  A.  locomotives  during  and  since  federal  control  without 
the  extended  piston  rods,  and  in  nearly  every  case  the  master 
mechanics  on  the  divisions  where  they  were  operated  have  ^sked 
for  authority  to  apply  the  extended  piston  rods. 

We  applied  extended  piston  rods  to  the  Pacific  type  engine,  which 
we  began  building  in  1911,  but  did  not  apply  them  to  the  freight 
engines.  Owing  to  the  differences  in  wear,  extended  rods  were 
soon  applied  to  the  freight  engines  as  they  came  into  the  shops. 


Mr.  Kiesel :  We  have  used  a  great  many  extended  piston  rods 
but  I  do  not  know  whether  we  ought  to  keep  them  or  not.  I 
doubt  whether  tlicre  is  any  road  in  the  United  States  today  that 
has  sufficiently  high-grade  maintenance  to  keep  up  extended  piston 
rods.  We  may  come  to  the  point  again  when  the  maintenance 
is  sufficiently  good  to  use  the  extended  piston  rod  and  keep  the 
pistons   from   riding  on  the  cylinder  bushings. 

In  checking  up  counterbalance  one  time  I  came  to  the  conclusion 
that  by  the  elimination  of  the  cast-iron  rims  and  making  a  solid 
steel  facing,  the  extended  piston  rod  is  just  about  equivalent  to 
the  weight  that  you  save  by  taking  off  the  cast-iron  rim;  there- 
fore it  should  make  little  or  no  dilference  in  the  reciprocating 
weights. 

I  agree  with  Mr.  Giles  that  with  high-grade  maintenance,  the 
extended  piston  rod  is  good  and  should  be  used,  and  if  the  main- 
tenance is  not  sufficient  to  keep  the  piston  off  the  bushings  it  is 
useless,  and  that  is  probably  the  reason  why  the  committee  could 
not  make  a  recommendation  because  it  all  depends  on  the 
maintenance. 

C.  E.  Brooks  (Can,  Nat.)  :  I  did  not  intend  to  say  anything 
about  our  experience  in  Canada  because  on  our  railways  there  is 
just  as  much  difference  of  opinion  whether  the  extended  piston 
rod  should  be  used  or  discarded  as  there  is  in  this  country. 

We  have  parts  of  the  road  where  the  extended  piston  rod  is 
used  and  sometimes  maintained.  We  have  other  parts  of  the 
road  where  the  extended  piston  rod  is  used  and  frequently  not 
maintained.  On  the  greater  part  of  the  road  the  extended  piston- 
rod  is  not  used.  Where  the  extended  piston  rod  is  used  and 
maintained  it  is  a  good  device,  but  where  it  is  used  and  not 
maintained  it  introduces  much  worse  conditions  than  if  it  had 
never  been  applied.  If  there  is  anything  to  justify  the  use  of  an 
extended  piston  rod  on  large  cylinders,  the  same  reasons  apply 
equally  to  the  small  cylinders.  The  maintenance  of  the  extended 
piston  rod  where  the  water  conditions  arc  such  as  to  necessitate 
frequent  examinations  of  the  packing  ring  is  a  difficult  thing  and 
we  have  found,  particularly  in  those  districts,  that  it  is  almost 
impossible  to  get  good  service,  and  for  that  reason  I  might  say 
we   have   generally  discarded   it.   . 

C.  E.  Chambers  (C.  R.  R.  of  N.  J.)  :  Our  road  had  four  loco- 
motives with  extended  piston  rods ;  they  were  taken  off  and  put 
into  the  shops  and  today  there  is  no  reason  why  they  want  them 
back  again.  As  a  matter  of  fact,  the  piston  floats  when  it  is 
working  under  steam  and  only  drags  when  it  is  drifting.  If  there 
is  a  wide  base  on  the  piston  head  you  can  take  care  of  the  addi- 
tional wear  under  those  conditions.  Without  them  you  eliminate 
three  opportunities  for  steam  leakage  on  the  front  cylinder  head, 
and  that  is  worth  a  hundred  times  what  they  might  save  by  the 
best  maintenance. 

C.  F.  Giles  (L.  &  N.)  :  Mr.  Chambers  has  mentioned  one  fea- 
ture of  the  operation  of  locomotives  with  or  without  extended 
piston  rods,  and  that  is  the  character  of  the  railroad  over  which 
they  are  operated  with  respect  to  working  under  steam  or  drifting. 
On  a  level  road  where  they  work  under  steam  constantly  they 
have  much  less  trouble  with  lubricating  cylinders  than  on  roads 
where  they  have  to  go  uphill  for  a  long  distance  and  then  drift 
for  a  long  distance. 

Discussion  on  Lubrication 

F.  H.  Hardin  (N.  Y.  C.)  :  The  efforts  of  the  committee  to 
produce  data  of  definite  value  that  might  indicate  the  course  to 
pursue  in  the  consideration  of  hydrostatic  versus  force-feed  lubri- 
cation of  locomotives  were  not  attended  by  any  great  degree  of 
success  as  there  seems  to  be  little  definite  information  available 
as  to  the  relative  value  of  the  two  systems.  While  some  are 
strong  advocates  of  force-feed  lubrication,  there  are  others  who 
look  upon  this  method  of  lubrication  somewhat  skeptically  and  it 
appears  that  it  may  be  necessary  to  make  some  special  investiga- 
tion to  establish  something  definite  as  to  the  relative  merits  of  the 
two  methods. 

The  committee  has  recommended  an  outline  of  tests  which 
should  be  carried  out  on  a  number  of  railroads.  It  is  suggested 
that  these  tests,  at  least  in  a  general  way,  be  conducted  under  the 
supervision  of  the  committee  and  that  the  roads  using  or  experi- 
menting with  force-feed  lubrication  be  called  upon,  if  interested 
to  that  extent,  to  co-operate  by  fitting  up  some  of  their  locomo- 
tives and  conducting  a  test. 

C.   E.   Brooks    (C.   N.   R.)  :   Mention   is   made   of  a    few   roads 
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that  have  experimented,  as  we  are  experimenting,  with  the  force- 
feed  lubricator.  There  is  no  particular  mention  made  of  any 
troubles  which  have  originated  with  this  device.  We  are  experi- 
menting with  one  of  the  lubricators  mentioned  in  the  report,  and 
we  have  yet  to  run  into  any  trouble  with  this  device. 

Mr.  Kearney :  'I  think  force-feed  lubrication  is  very  attractive 
but  we  have  not  been  able  to  work  it  out.  We  had  an  engine 
equipped  with  the  force-feed  lubricator  running  between  Richmond 
and  Norfolk  for  quite  a  while,  but  we  were  unable  to  get  any 
definite  information  as  to  the  superiority  of  the  device.  At  the 
same  time,  as  I  mentioned  a  moment  ago,  I  am  still  of  the  opinion 
that  there  must  be  something  in  it. 

-Mr.  Brooks :  Might  I  ask  what  Mr.  Lanning's  experience  has 
been  on  the  ordinary  rolling  grades?  Have  you  not  been  able 
to  effect  an  economy  in  oil  which  we  all  expect  from  a  force-feed? 
Have  you  not  been  able  to  get  very  much  better  lubrication  with 
a  force-feed  lubricator  than  you  ever  got  from  a  hydrostatic? 

Mr.  Lanning:  In  that  case  the  results  were  satisfactory  so  long 
as  weather  conditions  were  good.  We  had  a  little  trouble  on 
account  of  priming  in  that  particular  location.  I  do  not  think 
we  saved  any  oil.  At  least,  I  did  not  find  that  we  did.  We  got 
along  with  about  the  same  quantity,  and  it  is  my  observation  that 
the  oil  was  not  quite  as  well  distributed  over  the  wearing  surfaces 
of  the  cylinder  as  it  is  with  the  hydrostatic  lubricator. 

Mr.  Kearney:  Our  line  between  Richmond  and  Norfolk  is  in 
quite  a  level  country ;  we  did  not  get  any  increase  in  cylinder 
packing  life  where  equipped  with  a  force-feed  lubricator. 

Mr.  Brooks :  I  can  only  give  you  our  own  results,  which  show 
an  increase  in  mileage  per  pint  of  oil  of  approximately  30  per 
cent,  and  a  very  marked  improvement  in  the  condition  of  the 
cylinder  walls,  piston  rods,  and  the  life  of  packing  rings,  piston 
rod  packing  and  everything  which   depends  upon  lubrication. 

Mr.  Kearney :  How  much  more  mileage  are  you  getting  out 
of  your  packing  rings? 

Mr.  Brooks :  We  can't  tell  you  definitely  but  we  think  it  will 
run  from  35  to  50  per  cent  more. 

Mr.  Kearney:  That  is  a  mighty  big  figure. 

Mr.  Brooks :  Yes.    That  is  a  big  figure. 

Mr.  Kearney:  That  is  a  good  guess.  We  are  getting  about 
22,000  miles  from  every  set  of  four  rings. 

Mr.  Brooks :  That  is  not  in  high  speed  service,  though.  That 
would  be  in  freight  service.  It  would  be  very  hard  to  get  that 
in  high  speed  service. 

Mr.  Kearney;  I  should  say  we  get  from  10,000  to  15,000  miles. 

W.  C.  Smith  (Mo.  Pac.)  :  I  would  like  to  ask  Mr.  Lanning 
what  is  the  difference  in  the  amount  of  oil  consumed  with  a  hydro- 
static lubricator  as  compared  with  the  force-feed  lubricator?  Have 
you  any  figures  on  that? 

Mr.  Lanning:  I  cannot  give  any  definite  figures,  although  we 
have  them.  I  do  not  recall  what  they  were.  There  was  con- 
siderable increase  in  the  oil  consumed  in  the  mountain  territory. 
In  the  level  territory  the  amount  of  oil  used  was  about  the  same. 

Discussion  on  Driving  Wheel  Lateral 

B.  H.  Gray  (Gulf.  Mobile  &  Northern)  :  Have  any  of  the 
members  had  any  experience  with  cast  steel  hub  liners  applied 
to  driving  wheels? 

C.  E.  Chambers  (C.  R.  R.  of  N.  J.)  :  We  have  used  cast  steel 
hub  liners  quite  recently  with  very  good  success. 

H.  W.  Codington  (N.  &  W.)  :  We  have  used  sheet  steel  liners, 
working  against  bronze,  and  we  have  also  used  them  in  the  re- 
verse order.  We  have  established  in  these  tests  that  the  rods 
and  liners  wear  very  much  the  same.  If  steel  liners  are  to  be 
used,  why  wouldn't  it  be  just  as  well  to  finish  the  steel  center 
without  any  liner  -at  all. — it  would  run  a  number  of  years  against 
the  bronze  box  hub, — and  then  introduce  a  sheet  steel  liner  when 
it  is   found  necessary? 

G.   S.   Goodwin    (C.   R.   I.  &   P.)  :   We  noticed  that   a  number 

f        of  engines  that   came   with   steel   centers   had  no  hub  •liners   and 

we  let  the  hub  wear  on  the  cast  steel   and  we  found  it  worked 

out  very  well.     Our  practice  at  that  time  was  to  apply  cast  iron 

hub  liners,  but  we  have  changed  that  practice  now. 

C.  H.  Wiggins  (B.  &  M.)  :  We  have  used  plate  steel  liners  and 
cast  iron  liners  and  there  seems  to  be  no  question  about  the  ma- 
terial.    The  question  is  to  keep  it  in  place. 


Discussion  of  Mechanical  Stokers 

A.  Kearney  (N.  &  W.)  :  The  committee  is  very  much  in 
earnest  when  it  suggests  that  this  subject  now  be  turned  over  to 
the  fuel  committee. 

If  there  is  any  difference  in  the  consumption  of  coal  between 
the  different  types  of  stokers,  I  have  never  been  able  to  find  it. 
We  have,  however,  made  quite  a  number  of  tests  and  have  found 
better  figures  with  one  than  another  under  certain  conditions. 
Those  same  figures  have  been  more  or  less  reversed  imder  other 
conditions,  which  in  the  end  brings  us  back  to  the  idea  that  there 
is  not  very  much  difference  in  the  stoker  itself,  but  we  do  believe 
that  the  most  important  thing  we  have  'before  us  is  the  selection 
of  coal  for  the  stoker.  In  some  runs  we  made  in  the  Allegheny 
mountains  a  few  years  ago  we  found  that  the  stack  losses  ran 
up  as  high  as  47  per  cent.  Very  little  more  can  be  worked  out 
of  this  stoker  subject  by  this  committee,  but  we  should  get  some- 
thing worth  while  if  we  turn  now  to  the  selection  of  fuel  for  the 
stoker,  and  it  would  be  our  earnest  recommendation  that  this 
subject  be  turned  over  to  the  fuel  committee.  You  can  get  good 
results  if  coal  is  properly  prepared,  so  that  the  finely  divided  ma- 
terial has  been  removed. 

B.  H.  Gray  (Gulf,  Mobile  &  Northern)  :  Has  this  committee 
made  any  attempt  to  figure  out  what  is  the  cost  of  maintenance 
of  the  stoker? 

Mr.  Kearney :  A  few  years  ago  we  compiled  some  figures  and 
it  was  done  very  carefully.  My  recollection  is  that  the  cost  ran 
around  one  dollar  per  100  miles.  The  maintenance  amounted  to 
about  one-tenth  of  the  cost  of  maintenance  of  the  locomotive. 
At  one  dollar  per  100  miles  in  those  days,  it  will  now  run,  say, 
five  dollars  per  100  miles. 

M.  H.  Haig  (A.  T.  &  S.  F.)  :  Stokers  have  been  firing  loco- 
motives pretty  successfully,  but  it  is  only  natural  to  anticipate  still 
further  improvements.  Most  of  the  stokers  now  in  the  locomo- 
tive service  have  been  confined  to  rather  limited  space.  Manu- 
facturers should  design  the  parts,  or  the  whole  stoker  for  that 
matter,  to  make  them  readily  accessible  for  inspection  and  for 
repair. 

A  stoker  will  ordinarily  run  at  least  two  years  or  perhaps  three 
years  with  a  limited  amount  of  repairs.  However,  after  that  time 
various  parts  fail.  If  those  parts  were  so  accessible  that  they 
could  be  inspected  and  repaired  readily,  it  would  reduce  the  num- 
ber of  engine  failures. 

Because  of  the  limited  space  in  which  the  stokers  are  applied, 
certain  parts  are  covered  by  pipes  and  other  parts  of  the  locomo- 
tive, and  the  locomotive  designer  should  consider  those  details  in 
the  very  first  layout  of  the  locomotive  and  arrange  so  that  the 
stoker  can  be  repaired  without  going  to  a  large  expense  in  taking 
down  the  parts  around  it  or  taking  down  large  parts  of  the  stoker 
itself. 

Mr.  Kearney :  The  manufacturers  have  been  doing  a  great  deal 
towards  reducing  the  cost  of  maintenance  just  exactly  as  Mr. 
Haig  has  said,  and  I  think  they  would  be  only  too  glad  to  get 
any  suggestions  from  anyone.  We  have  all  the  stokers  made, 
except  the  Elvin.  There  is  very  keen  competition  between  the 
stoker  manufacturers  and  they  are  after  us  daily  to  make  changes 
to  increase  the  stability  of  the  machines,  very  often  faster  than 
we  can  make  the  changes. 

H.  C.  Oviatt  (N.  Y.,  N.  H.  &  H.)  :  What  difference  does  it 
make  how  much  fuel  economy  there  is  in  the  stoker ;  what  it 
costs  to  lubricate;  what  it  costs  to  maintain  it?  There  is  not  a 
man  in  the  room  who  would  put  a  stoker  on  a  locomotive  unless 
he  was  obliged  to.     We  put  stokers  on  because  it  is  a  necessity. 

It  would  be  unwise  and  unfair  for  the  committee  even  to  suggest 
the  best  type  of  stoker.  Any  suggestions  of  that  kind  might  destroy 
competition.  But  it  is  the  duty  of  the  men  who  come  here  to 
listen  to  these  papers  to  point  out  the  difficulties  they  are  having 
with  each  individual  stoker  and  give  the  committee  an  opportunity 
to  take  them  up  with  the  manufacturers  and  see  if  they  can  remedy 
the  trouble. 

C.  F.  Giles  (L.  &  N.)  :  Stokers  are  now  boiled  down  to  four 
different  types.  It  would  be  an  easy  matter  for  anybody  interested 
to  find  out  for  himself,  based  on  the  experience  that  the  railroads 
have  had  with  these  four  different  types  of  stokers,  w^hich  stoker 
is  the  best  to  suit  the  conditions  under  which  he  wants  to  operate. 
I  do  not  believe  there  will  be  any  difficulty  whatever  in  applying 
any  one  of  these  four  stokers  to  any  locomotive  that  has  been 
built  in  the  last  few  years. 
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Mr.  Oviatt :  There  has  been  nothing  said  here  about  any  in- 
dividual stoker.  All  we  have  talked  about  is  a  stoker  and  this 
committee  has  not  given  us  anything  on  the  economy  of  mainte- 
nance or  operation  of  any  one  of  the  four.  Where  is  the  fellow 
way  back  in  the  country  who  is  building  locomotives  going  to 
find  that  information?  If  he  goes  to  any  one  of  the  four  stoker 
companies  they  will  tell  him  that  they  have  got  the  best  stoker. 
He  has-  got  to  pick  out  the  one  that  he  feels  is  the  most  honest. 
When  we  come  here  we  should  not  simply  repeat  what  the  com- 
mittee sets  out  in  its  report.  We  ought  to  argue  the  various 
points  in  order  properly  to  develop  the  subject.  We  should  try 
to  find  the  fellow  that  has  had  difficulty  with  his  stokers  and 
have  him  point  out  his  experience  to  us. 

Mr.  Bentley :  During  the  discussion  of  the  locomotive  stoker 
question  the  subcommittee  made  a  recommendation  that  has  not 
yet  been  acted  on.  I  would  like  to  have  the  matter  brought  before 
the  convention  in  order  that  some  action  may  be  taken. 

Chairman  Coleman :  In  the  discussion  the  suggestion  was  made 
that  the  report  be  turned  over  to  the  Fuel  Committee.  Do  you 
desire  that  done? 

Mr.  Kearney :   That  is  the  request  of  the   committee. 

John  Purcell  (A.  T.  &  S.  F.)  :  I  make  a  motion  to  that  effect. 

(This  motion  was  duly  seconded,  put  and  carried.) 

Discussion  on  Feed-Water  Heaters 

L.  P.  Michael  (C.  &  N.  W.)  read  the  section  of  the  report 
dealing  with  feed-water  heaters  and  exhaust  injectors  and  then 
said :  A  table  has  been  compiled  to  show  the  number  of  heaters 
in  service  and  on  order,  and  the  total  for  both  the  open  type  and 
the  closed  type.  The  list  in  this  table  oidy  includes  heaters  which 
were  reported  by  the  railroads  which  replied  to  the  questionnaire; 
therefore  the  report  showing  the  number  of  heaters  is  not  complete. 

The  replies  to  the  questionnaire  were  such  that  the  subcommittee 
felt  it  could  not  make  any  definite  recommendations  and  wishes 
to  submit  this  report  simply  as  a  progress  report. 

H.  T.  Bentley  (C.  &  N.  W.)  :  I  would  like  to  ask  the  members 
whether  they  have  had  improved  service  from  the  closed  type 
of  heaters  when  placed  ahead  of  the  smokestack.  I  was  wonder- 
ing whether  the  location  imder  the  smokehox  door  would  seri- 
ously affect  the  vision  of  the  engineer,  for  a  bridge,  particularly, 
and  also  whether  the  location  on  the  top  of  the  smokebox  would 
overcome  some  of  the  objections  that  we  had  to  it  when  it  was 
located  down  below. 

H.  C.  Oviatt  (N.  Y.,  N.  H.  &  H.)  :  We  were  one  of  the  first 
railroads  to  use  the  closed  type  of  feed-water  heater.  We  installed 
five  of  them  to  start  with  and  the  application  carried  with  it  an 
automatic  valve.  If  that  operates,  all  well  and  good.  If  it  gets 
out  of  order  you  are  likely  to  have  a  freeze  up.  When  we  con- 
sidered extending  the  application  of  the  feed-water  heater  we 
sought  a  new  location  and  decided  to  put  it  on  top  of  the  smoke 
arch  ahead  of  the  stack,  and  to  satisfy  ourselves  that  it  did  not 
obstruct  the  view  of  the  engineer  or  the  fireman  we  constructed 
a  templet,  and  used  it  on  a  run  over  the  road.  We  found  that 
the  location  did  not  obstruct  the  vision  of  either  the  engineer  or 
the  fireman.  Since  that  time,  or  subsequent  to  that  first  applica- 
tion, we  have  applied  approximately  20  additional  in  the  later 
location  and  had  in  mind  the  application  of  some  16  or  18.  This 
location   eliminates   the   automatic   valve. 

We  ran  all  through  this  last  winter  without  a  freeze  up  that 
came  to  my  attention,  and  it  would  have  come  to  my  attention 
if  there  had  been  any  serious  trouble,  because  we  have  been  very 
particular  to  keep  the  cost  of  maintenance  of  the  feed-water 
heater  down  as  low  as  possible  and  I  would  have  known  it  if 
there  was  anything  that  caused  a  great  amount  of  difficulty. 

We  experienced  some  difficulty  with  the  first  installation  of 
the  feed-water  heater.  We  expected  that  but  the  difficulties  with 
the  water  pump  and  some  other  small  details  have  been  worked 
out  to  our  satisfaction  and  we  feel  that  we  are  getting  results  to 
justify  the  extension  of  the  feed-water  heater.  The  difficulties 
on  the  road  by  failures  of  the  feed-water  heater  are  negligible. 
We  have  had  one  or  two  very  minor  failures,  otherwise  nothing 
to  speak  of  and  we  feel  that  the  feed-water  heater  that  we  use  is 
satisfactory  for  application  on  locomotives  in  either  freight  or 
passenger  service. 

C.  E.  Chambers  (C.  R.  R.  of  N.  J.)  :  I  will  subscribe  to  what 
Mr.  Oviatt  has  said.  We  have  one  located  on  the  bumper,  we 
have  15  located  up  by  the  headlight  and  have  16  coming  that 
will  be  applied  the  same  way. 


E.  E.  Chapman  (A.  T.  &  S.  F.)  :  The  growing  demand  for 
feed-water  heaters  is  shown  in  that  up  to  March  1  there  was  a 
total  of  approximately  1,000  feed-water  heaters  either  in  service 
or  on  order  in  America,  and  at  the  present  time  there  arc  over 
1,500,  either  applied  or  on  order.  This  means  that  in  about  four 
months  there  has  been  an  increase  of  approximately  50  per  cent 
in  orders  for  the  application  of  feed-water  heaters.  The  loco- 
motives built  between  March  1,  1922,  and  May  1,  1923,  showed 
that  counting  all  locomotives  built  or  on  order  in  America  one- 
third  were  to  be  equipped  with  feed-water  heaters.  If  switch  and 
industrial  engines  ordered  in  this  time  be  eliminated  there  would 
be  about  50  per  cent  of  the  road  engines  which  are  now  being 
built  or  on  order  to  be  equipped  with  feed-water  heaters. 

The  Santa  Fe  has  had  feed-water  heaters  in  service  under  test 
for  about  three  years,  and  has  the  definite  policy  of  ordering  new 
equipment  with  feed-water  heaters.  In  the  various  investigations 
made  the  service  and  repair  of  these  feed-water  heaters  have  been 
closely  observed,  in  which  means  of  properly  cleaning  the  feed- 
water  heaters  of  the  closed  type  were  developed. 

In  following  the  feed-water  heater  locomotives  on  the  long 
locomotive  runs  of  over  600  miles,  it  has  been  found  that  these 
locomotives  on  the  last  200  miles  of  the  trip  tend  to  foam  more 
than  locomotives  not  equipped  with  feed-water  heaters.  The 
probable  causes  of  this  were :  First,  the  presence  of  oil  in  the 
water  from  the  condensate,  and,  second,  due  to  working  the  loco- 
motive harder,  thus  evaporating  more  water.  The  amount  of 
water  used  by  the  feed-water  heater  locomotives,  counting  the 
amount  of  condensate  returned  to  the  boiler,  indicated  that  the 
locomotives  having  the  feed-water  heater  were  worked  harder. 
Where  there  were  only  a  few  of  the  feed-water  heater  locomotives 
on  the  division  the  tendency  of  the  cnginemen  due  to  the  soft 
sound  of  the  exhaust  was  to  work  them  harder.  The  reduction 
of  approximately  30  deg.  F.  in  superheat  would  also  require  that 
an  additional  weight  of  steam  be  supplied  to  the  cylinders. 

The  use  of  superheated  steam  in  the  steam  engine  of  the  water 
pumps  would  probably  do  away  with  considerable  of  the  trouble 
whicli  was  encountered  on  this  road  while  testing  feed-Water 
heaters  which  were  operated  by  means  of  steam  valves,  as  these 
valves  would  stick  when  the  boiler  foamed.  The  trouble  which 
was  encountered  on  the  road  with  the  open-type  heater  was  that 
when  the  pump  was  stopped  while  the  locomotive  was  working 
the  water  chamber  heated  up  and  caused  the  pump  to  lose  water. 

All  this  indicates  that  as  the  various  roads  are  equipping  the 
locomotives  with  feed-water  heaters  special  attention  should  be 
given  to  keeping  these  locomotives  on  the  same  division  so  that 
the  enginemen  will  work  the  various  locomotives  uniformly  and  in 
this  way  it  is  believed  that  greater  economy  would  result  more 
quickly  from  the  use  of  feed-water  heaters.  With  the  advent 
of  the  feed-water  heater  system  on  the  locomotives  and  the 
heating  up  of  the  water  to  an  average  of  2U)  deg.  F.  so  that  in 
bad  water  districts  the  carbonates  are  dropped,  it  would  seem 
feasible  to  further  develop  the  apparatus  for  the  elimination  of 
this  and  sulphate  scale  material  from  the  water  before  entering 
the  boilers  and  in  this  way  to  eliminate  a  fuel  wasting  condition 
in  such  districts.  An  apparatus  of  this  kind  has  been  developed 
on  the  Hungarian  State  Railway  and  should  be  taken  into  con- 
sideration while  the  railroads  of  this  country  are  now  changing 
the  methods  of  introducing  feed-water  into  the  boilers. 

Discussion  on  Exhaust  Steam  Injector 

B.  P.  Flory  (N.  Y..  O.  &  W.)  :  The  first  exhaust  steam  injector 
on  the  N.  Y.,  O.  &  W.  was  applied  in  November.  1921,  to  a  Mogul 
type  engine  in  milk  train  service.  This  engine  has  21-in.  by  28-in. 
cylinders  and  weighs  150,000  lb.  on  the  drivers.'    It  is  superheated. 

In  December,  1921,  a  test  was  made  of  the  exhaust  injector 
in  comparison  with  the  live  steam  injector.  The  test  was  made 
between  Middletown,  N.  Y.,  and  Weehawken,  N.  J.,  a  distance 
of  78  miles  in  each  direction,  the  round  trip  being  considered  a 
complete  trip. 

The  train  handling  milk  cars  varied  from  14  to  19  cars  in 
length.  The  same  engineer  and  fireman  were  used  throughout 
the  test.  The  consumption  of  coal  with  the  live  steam  injector 
averaged  4.10  lb.  per  car  mile  and  with  the  exhaust  injector  3.29 
lb.  per  car  mile,  showing  a  saving  of  19.75  per  cent.  As  this 
test  was  made  in  the  month  of  December  the  weather  varied 
considerably.  The  temperature  of  the  water  going  in  the  boiler 
averaged  198  deg.  F.  There  was  also  a  noticeable  drop  in  back 
pressure  in  the  cylinder  when  the  exhaust  injector  was  used. 
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As  a  result  of  the  test  four  new  Mountain  type  engines  were 
equipped  with  one  exliaust  injector  and  have  been  in  service 
a  little  over  a  year.  There  has  been  no  opportunity  to  make  a 
test  on  these  engines  but  it  has  been  noticed  that  when  for  any 
reason  the  exhaust  injector  is  not  used  considerable  more  coal 
is   required. 

The  maintenance  of  these  injectors  has  been  very  small  so  far. 
There  has  been  some  little  trouble  experienced  in  the  operation 
of  the  injectors  as  there  are  a  number  of  levers  to  manipulate 
and  it  requires  considerable  attention  from  the  engineman.  The 
operating   arrangement  can   no  doubt   be   simplified. 

Our  opinion  is  that  the  exhaust  injector  will  give  nearly  as 
much  saving  in  fuel  as  a  feed-water  heater  and  that  its  first  cost 
and  maintenance  will  be  less. 

Discussion  on  Crosshead  Connections 

M.  F.  Cox  (L.  &  N.)  :  I  think  one  of  the  most  important  things 
in  the  report  is  to  have  the  fit  just  as  perfect  as  it  can  be  made; 
that  is,  the  piston  rod  should  touch  at  every  point  of  its  bearing 
in  the  crosshead. 

Chairman  Coleman :  The  secretarv  has  a  communication  from 
W.  O.  Moody   (L  C). 

W.  O.  Moody  (I.  C.)  :  In  preparing  a  discussion  on  this  topic 
I  feel  that  we  should  be  privileged  to  consider  what  would  be 
termed  side  lights  on  the  general  subject.  As  the  committee  has 
made  definite  recommendations  in  favor  of  the  key  connection,  a 
general  consideration  also  of  this  phase  of  the  subject  should  be 
in  order. 

The  questionnaire  has  brought  out  the  fact  that  there  is  a  wide 
divergence  of  opinion  and  practice  in  this  country  as  to  what  is 
considered  the  most  suitable  taper  on  crosshead  fits  of  piston  rods 
and  crosshead  keys.  For  the  piston  rod  ends  it  varies  from  ^  in. 
to  1  in.  in  12  in.,  while  the  key  tapers  vary  from  54  in-  to  ^  in. 
in  12  in.  The  determination  of  a  correct  taper  for  these  two  im- 
portant details  of  construction  is  a  matter  of  mathematical  calcula- 
tion and  investigation  and  should  also  include  a  correct  crosshead 
hub  diameter  for  any  given  rod  fit  diameter.  If  the  piston  rod 
taper  is  too  abrupt  we  loose  the  holding  power  due  to  the  wedg- 
ing action  of  the  taper,  while  witli  a  slight  taper  there  is  a  ten- 
dency of  the  rod  to  draw  into  the  crosshead,  which  does  occur 
with  water  between  the  advancing  piston  and  the  front  cylinder 
head,  resulting  in  a  partial  loosening  or  shearing  of  the  key.  A 
slight  taper  has  another  disadvantage  in  that  it  draws  the  rod 
into  the  crosshead  to  a  greater  extent  due  to  repeated  removal 
of  the  rods  for  stated  periods  of  inspection  or  repairs  and  when 
this  slight  taper  is  set  it  is  more  difficult  to  remove  the  rod  than 
when  fitted  with  a  more  abrupt  taper. 

A  dummy  or  draw  key  device  should  preferably  be  employed  to 
force  the  rod  into  the  crosshead  and  when  once  set  the  standard 
key  inserted.     If  the  structural  condition  will  permit  the  rod  to  be 


forced  into  the  crosshead  by  blows  on  the  piston  end,  as  is  done 
on  the  shop  floor  on  trial  fits,  there  would  be  little  or  no  damage 
to  either  rod  end  or  key.  It  has  been  noticed  that  repeated  applica- 
tions of  the  rod  with  the  regular  key  upsets  the  metal  in  the  rod 
back  of  and  in  line  with  the  keyway  slot  and  this  upset  metal 
gives  a  false  indication  of  rod  tightness  as  the  rod  seats  on  the 
upset  portion,  which  may  spell  disaster  before  the  next  removal 
for  inspection.  This  condition  may  also  result  in  a  loose  fit  be- 
tween the  key  and  the  forward  end  of  the  crosshead  hub  and 
occasionally  results  in  rods  breaking  ^  in.  or  more  inside  of  the 
crosshead  hub.  New  rods  should  be  relieved  slightly  at  this  point, 
top  and  bottom,  and  should  always  be  inspected  for  this  upsetting 
before  being  applied  and  relieved  with  a  file  if  necessary.  For 
the  best  results  the  piston  rods  should  be  a  ground  fit  in  the 
crosshead  and  not  be  accepted  until  a  fit  indication  is  shown  the 
full  length  of  the  taper.  Also  the  piston  rod  should  be  of  the 
best  material  obtainable  and  a  key  of  high  grade  steel  used  as 
well.  The  key  should  be  considered  as  a  device  for  maintaining 
the  rod  in  the  crosshead  fit  and  not  an  instrument  to  make  this 
fit,  as  it  causes  too  frequent  damage  to  the  key.  In  new  rods 
it  is  also  advisable  to  have  the  radius  on  the  key  edge  correspond 
with  that  of  the  slot-in-rod  so  that  the  key  will  bottom  and  not 
wedge  on  the  sides  in  an  endeavor  to  bottom  in  the  slot.  The 
key  should  be  of  even  thickness  throughout  its  length  with  an 
easy  fit  at  the  sides  in  both  rod  and  crosshead. 

We  could  place  ourselves  in  position  to  secure  additional  in- 
formation, by  studying  the  designing  stationary  engineer's  methods 
of  using  both  nut  and  key,  but  occasionally  varying  these  two 
methods  to  the  extent  of  threading  the  rod  into  the  crosshead 
fitted  with  a  split  hub  and  secured  by  clamping  ibolts.  This  ar- 
rangement makes  adjustment  for  clearance  easy  and  accurate,  as 
well  as  removal  of  the  rod. 

Preferably  regular  assigned  men  should  handle  this  work  in 
either  back  shop  or  roundhouse  to  be  selected  not  only  for  their 
mechanical  ability,  but  as  well  for  their  ability  to  appreciate  the 
importance  of  good  mechanical  fits  and  with  a  realization  of  their 
responsibilities  in  being  assigned  to  this  work. 

The  crosshead  key  should  be  located  as  close  to  the  hub  end 
of  the  crossliead  as  strength  requirements  will  permit,  which 
will  bring  the  key  slot  in  the  greatest  permissible  diameter  of 
the  rod  with  resulting  maximum  net  cross  section. 

Failures  may  be  induced  by  the  crosshead  design  or  by  a  lack 
of  maintenance  due  to  excessive  play  of  crosshead  in  guides,  re- 
sulting in  a  bending  action  piston  rod. 

The  "Laird"  type  of  crosshead,  for  example,  has  a  tendency 
to  produce  strains  in  the  rod  near  the  crosshead  hub  unless  the 
wear  is  kept  within  a  safe  pre-determined  amount. 

Chairman  Coleman :  A  motion  will  be  in  order  to  have  the  report 
printed  and  sent  out  by  letter  ballot. 

Mr.  Purcell :  I  make  that  motion. 

(The  motion  nvs  duly  seconded  and  carried.) 


Increasing  the  Average  Mileage  of  Locomotives 

Mechanical  and  Transportation  Department  Co-operation 
Essential — Pooling  Recommended 

By  C.  F.  Giles 

Supt.  of  Mach.  Louisville  &  Nashville 


THE  FACTOR  "average  locomotive  mileage"  is  primarily 
one  in  which  the  mechanical  officials  of  the  railroads 
are  chiefly  concerned  for  the  reason  that  it  affords  an 
accurate  record  of  a  character  that  fairly  reflects,  in  a  large 
degree,  the  measure  of  service  that  is  loeing  obtained  from 
the  motive  power  of  a  certain  road  as  compared  with  some 
previous  period  or  with  that  of  other  railroads.     The  locomo- 
tive may  undoubtedly  be  considered  as  the  fundamental  unit 
of  earning   power  of   a  going  rail- 
road and,  therefore,  representing  as 
it  does,  such  a  large  capital  invest- 
ment, it  is  obvious  that  a  more  in- 
tensive use  of  this  equipment  wdthin 
practicable    limits     will     admit    of 
handling   a  larger  volume  of  busi- 
ness with  the  same  number  of  loco- 
motives, which  will  be  productive  of 
increased  returns  in  revenue  and  con- 
sequently, greater  economy  of  opera- 
tion,    the     ultimate     goal     sought. 
However,    there   are   many  elements 
that  have   a   direct   or  indirect   in- 
fluence upon  the  matter  of  increas- 
ing the  average  mileage  of  locomo- 
tives, which  I  will  briefly  dwell  upon. 

The  Pooling  and 

Distribution    of    Power 

Of  most  importance,  especially  in 
freight  service,  is  the  pooling  of  loco- 
motives, that  is,  running  them  first 
in  and  first  out,  or  in  the  order  in 
which  they  can  tje  gotten  ready  for 

service.     The  distribution  of  power  C.  F.  Giles 

should  be  under  the  absolute  control 
of  the  chief  mechanical  officer,  or  his 
representative,  who  will  be  charged 

with  the  responsibility  of  supplying  each  division,  or  terri- 
tory, with  the  power  needed,  or  in  transferring  same  from 
one  division  or  territory  to  another  where  it  can  be  used  to 
the  best  advantage. 


Daily  Situation  and  Report 

Showing  Time  in  Enginehouse 

To  handle  the  matter  successfully,  he  must  keep  himself 
fully  informed  as  to  the  conditions  existing  on  each  division 
at  all  times.  First,  he  should  have  a  daily  report  to  be  fur- 
nished by  the  division  officers,  showing  separately  for  each 
division  the  situation  each  morning;  that  is,  the  amount  of 
tonnage  ready  to  move  and  the  number  of  locomotives  avail- 
able. He  must  also  maintain  a  daily  check  as  to  the  power 
situation  at  all  engine  terminals  or  turning  points  and  have 
some  means  of  knowing  the  time  required  to  get  engines 
ready  by  the  mechanical  forces,  and  also  know  if  locomotives 
are  being  used  promptly  by  the  transportation  department 
after  they  have  been  made  ready  for  service.  The  form, 
suggested  in  Fig.  1,  has  proven  of  inestimable  value  for  this 
purpose. 

These  forms  should  be  prepared  for  each  twenty-four- 
hour  period  by  the  mechanical   officers  in  charge  at   each 


engine  terminal  and  forwarded  promptly  each  day  to  the 
office  of  the  chief  mechanical  officer,  a  copy  also  being  fur- 
nished to  the  superintendent  of  the  division.  The  chief 
mechanical  officer,  or  his  representative  in  charge  of  loco- 
motive operation,  will  then  be  in  full  possession  of  all  in- 
formation as  to  the  time  required  to  handle  each  locomotive 
and  may  call  for  a  further  explanation  where  it  is  deemed 
necessapi-    and    in    the    interests    of    economical    operation. 

A  consolidation  of  these  reports  is 
made  daily  in  the  office  of  the  chief 
mechanical   officer  showing  the  fol- 
lowing   results    (Fig.    2)    for    each 
*;~  division,  and  a  copy  is  furnished  to 

the  chief  officer  in  charge  of  opera- 
tions  and  transportation. 

Dispatchers   Notified  When 

Engines  Will  Be  Ready 

In  addition  to  these  reports  it  is 
necessary,  in  order  to  prevent  un- 
necessary delay  to  power  after  an 
engine  has  been  made  ready  for 
service,  to  have  an  arrangement  in 
effect'  whereby  the  roundhouse  fore- 
man, or  proper  designated  party, 
will  keep  the  dispatcher,  or  other 
designated  officer  of  the  transporta- 
tion department  in  charge  of  the 
calling  and  dispatching  of  trains, 
informed  as  to  the  probable  time  of 
day  or  night  that  locomotives  will 
be  ready  for  service.  This  informa- 
tion should  be  furnished  thq  trans- 
portation department  as  soon  as  pos- 
.'iible  after  the  engine  reaches  the 
roundhouse.  If  cftnsideralile  work 
is  required  and  it  is  impo.ssible  to 
make  the  estimate  at  the  time  of  arrival,  it  should  l)c  done 
after  the  work  of  repairs  has  progressed  sufficiently  to  enable 
him  to  determine  about  when  it  will  be  ready.  A  proper  spirit 
of  co-operation  between  the  transportation  and  mechanical 
departments  is  essential  as  it  has  been  found  by  actual  experi- 
ence that  a  very  great  reduction  can  be  made  in  the  time  the 
engines  are  held  in  the  enginehouse  by  the  above  arrangement. 
An  occasional  delay  in  getting  a  train  out  on  call  by  reason 
of  the  engine  not  being  ready  at  the  time  it  was  first  estimated 
is  more  than  offset  by  the  time  saved  in  getting  engines  and 
trains  out  faster  and  more  readily  than  would  be  the  case  if 
they  waited  until  all  repairs  were  completed  and  the  engine 
made  ready  in  every  resf)ect  before  anything  is  said  to  the 
transportation  department. 

Responsibility   for   Utilization   of   Power 

Where  the  distribution  of  power  is  under  the  supervision  of 
the  transportation  department  and  the  maintenance  under  the 
mechanical  department,  the  latter  have  no  special  interest  in 
the  utilization  of  same  after  it  has  been  prepared  for  service. 
Under  the  plan  of  holding  the  mechanical  department  equally 
responsible  for  its  distribution,  as  well  as  its  maintenance, 
should  it  develop  that  the  transportation  department  is  not 
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promptly  using  tlie  power  after  having  been  prepared  for 
service,  the  surplus  power  may  be  shifted  to  other  points 
where  it  can  be  utilized  to  better  advantage.  This  method 
of  distributing  power  has  a  very  material  tendency  to  increase 
the  average  locomotive  mileage  and  produces  highly  bene- 
ficial and  efficient  results  in  many  other  respects. 

Advantages  of  Pooling  Versus 

Assigning  Locomotives  to  Regular  Crews 

While  the  question  as  to  the  advisability  of  pooling  locomo- 
tives and  with  respect  to  the  opposite  plan  of  assigning  loco- 
motives to  certain  engine  crews  apjjears  to  be  divided,  as 
both  plans  have  their  proponents  and  are  in  effect  on  a  num- 
ber of  railroads,  it  stands  to  reason  that  a  well  organized 
pooling  system  in  which  the  engines  are  delivered  to  service 
in  the  order  as  they  can  be  iirst  made  ready,  regardless  of 
engine  crews,  thereby  reducing  the  time  engines  are  held  at 
terminals,  will  unquestionably  effect  a  more  intensive  use  of 
the  power  and,  consequently,  reflect  in  increased  locomotive 
mileage.  It  is  recognized  that  locomotives,  when  assigned  to 
regular  crews  may,  to  some  extent,  receive  slightly  better 
care  while  in  their  charge  than  when  pooled,  notwithstanding 
this  fact  the  benefits  from  that  source  cannot  be  held  to  equal 
or  offset  the  advantages  had  from  the  more  intensive  use  and 
increased  mileage  under  a  properly  organized  pooling  system. 
I  have  had  experience  with  both  plans  on  the  same  rail- 
road for  a  number  of  years  and  unhesitatingly  recommend  the 
pwoling  plan  as  being  the  more  economical  and  efficient  from 
a  general  standpoint. 

Prompt  Handling  at  Enginehouses  and  Terminals 

Any  reduction  of  the  period  from  the  time  a  locomotive  is 
detached  from  the  train  in  the  yard  until  it  has  been  given 
the  necessary  attention  in  the  enginehouse,  made  ready  and 
attached  to  another  train  that  is  called  to  depart,  should 
generally  accrue  to  productive  time  and  thus  increase  loco- 
motive mileage.  Therefore,  it  is  obvious  that  the  following 
operations  should  be  handled  with  prompt  dispatch,  viz.: 
the  movement  between  train  yard  and  enginehouse,  over  the 
cinder  pit  and  into  the  enginehouse  for  repairs,  if  necessary, 
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otherwise  over  the  repair  or  inspection  pits  outsid  of  the 
roundhouse,  the  coaling,  watering,  sanding  and  providing 
the  necessary  engineer's  tool  equipment,  oil  cans  and  supplies, 
and  the  outward  movement  to  the  train  yard  sufficiently  in  ad- 
vance of  the  time  that  the  train  is  called,  to  admit  of  de- 
parture without  delays.  Inasmuch  as  the  time  devoted  to 
extending  repairs  in  the  enginehouse  usually  consume's  a  large 
proportion  of  the  total  time  that  engines  are  held  at  terminals, 
the  provision  of  adequate  mechanical  facilities  at  engine  ter- 
minals, for  promptly  effecting  necessary  repairs,  is  a  matter 
of  vital  importance.  It  is  needless  to  state  in  detail  the 
character  of  facilities  that  should  be  provided  for  this  pur- 


pose, as  this  has  been  a  live  and  much  discussed  subject  for 
the  past  few  years,  and  all  railroad  officials  undoubtedly 
realize  what  is  needed  in  this  respect  at  their  various  engine 
terminals. 

Accounting  for  Mileage 

That  the  chief  mechanical  officer  and  others  interested  in 
the  subject  may  know  to  their  personal  satisfaction  whether 
or  not  the  results  on  their  respective  properties  are  good,  bad 
or  indifferent,  it  is  suggested  that  they  cause  an  investigation 
to  be  made  to  determine  the  following  factors: 

(1)  Are  your  locomotives  being  credited  with  all  the 
mileage  actually  made,  including  arbitrary  switching  miles, 
which,  under  the  instructions  contained  in  the  I.  C.  C.  classi- 
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fication  of  accounting  rules,  are  to  be  allowed  at  the  rate  of 
six  miles  per  hour  for  the  total  time  consumed  in  switching 
at  line-of-road  points? 

(2)  Compile  a  statement  showing  total  miles  made  by  in- 
dividual locomotives  each  month  in  passenger  and  freight 
service,  and  after  ascertaining  the  total  average  number  of 
locomotives  in  service,  less  those  in  the  shops  for  classified 
repairs;  divide  the  total  mileage  by  the  number  of  locomo- 
tives in  service  and  thus  determine  the  average  miles  made  by 
each  locomotive.  Comparison  can  then  be  made  with  the  pre- 
vious month,  or  previous  year,  and  the  matter  followed  up  in 
this  manner.  Unless  the  officer  in  charge  has  this  data,  he 
is  working  in  the  dark. 

Mr.  Giles:  (Continuing).  I  would  not  presume  to  say 
that  many  of  the  carriers  are  not  using  the  same  form  that 
we  are  using  for  keeping  a  record  of  locomotive  movements, 
but  in  order  to  make  this  paper  complete  I  am  going  to  file 
with  the  secretary  a  copy  of  the  forms  that  we  use  for  this 
purpose.  If  anybody  cares  to  adopt  them,  they  can  be 
modified  to  suit  the  conditions  that  obtain  on  the  individual 
railroads. 

Discussion  by  J.  N.  Nicholson 

Mr.  Giles  very  elaborately  covers  the  need  for  efficient  handling 
of  locomotives  at  terminals  and  its  effect  on  locomotive  mileage, 
also  the  advantage  to  be  gained  in  pooling  of  power.  These  fea- 
tures have  greatly  increased  the  mileage  per  month,  over  that  of 
the  regular  assigned  locomotive.  This  is  the  foundation  for  the  ex- 
tended locomotive   run  over  more  than  one  operating  division. 

The  extension  of  locomotive  runs  beyond  the  mileage  made  by 
one  engine  crew  is  being  practiced  on  all  main  line  through  pas- 
senger trains  between  Newton,  Kan.,  and  Los  Angeles,  Cal.,  on  the 
Santa  Fe  System.  Four  locomotives  are  used  in  handling  each 
train  over  this  territory,  an  average  distance  in  each  direction  of 
1606  miles,  or  an  average  of  401  miles  per  locomotive.  A  study 
of  operating  costs  and  conditions  shows  that  it  would  not  be 
practical  at  the  present  time  to  run  passenger  locomotives  over 
more  than  one  division  between  Chicago  and  Newton,  Kan.,  first, 
because  on  the  lines  from  Chicago  to  Kansas  City,  Mo.,  the  terminal 
where  most  of  the  running  repairs  on  locomotives  are  made  is 
mid-way  between  these  two  points,  at  Shopton,  Iowa,  and  on  ac- 
count of  limited  facilities  at  the  Chicago  terminal  and  congested 
conditions  at  the  Kansas  City  terminal,  it  is  not  practical  to  run 
the  passenger  locomotives  through  Shopton.  Second,  because  the 
division    between    Kansas    City,    Mo.,    and    Newton,    Kan.,    runs 
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through  the  mid-continent  oil  fields  and  it  is  cheaper  to  burn  oil 
than  coal  on  the  passenger  locomotives.  The  length  of  each 
passenger  division  on  the  territory  between  Chicago  and  Newton 
is:  234.6  miles  Chicago  to  Shopton,  Illinois  Division;  216.5  miles 
Shopton  to  Kansas  City,  Missouri  Division ;  and  195.7  miles  Kan- 
sas City  to  Newton.  The  locomotives  in  this  assignment  are 
doubled  frequently  and  the  twelve  month  average  mileage  for  all 
locomotives  assigned  to  through  passenger  service  on  the  Illinois 
and  Missouri  divisions  is  6,039  per  month. 

Extended  Passenger  Runs 

Extended  locomotive  runs  are  used  on  six  passenger  trains 
daily  in  each  direction  between  Newton.  Kan.,  and  La  Junta,  Col., 
four  of  these  trains  being  handled  through  to  Los  Angeles,  Cal., 
with  one  additional  train  daily  in  each  direction  between  Albuquer- 
que, N.  M.,  and  Los  Angeles,  this  latter  train  being  routed  over 
the  Southern  district,  Newton  to  Albuquerque.  The  different 
trains  vary  from  eight  to  fourteen  cars.  The  scheduled  average 
speed  over  different  operating  divisions  varies  from  24.9  to  46.5 
miles  an  hour  for  different  trains,  depending  on  the  grade  and 
number  of  stops. 

The  territory  over  the  Western  and  Arkansas  River  divisions 
between  Newton,  Kan.,  and  La  Junta.  Col.,  is  practically  level  or 
up  grade  westbound,  the  ruling  grade  being  0.8  per  cent,  west- 
bound and  short  stretches  of  0.6  per  cent,  eastbound.  The  distance 
by  way  of  Great  Bend  is  369.6  miles,  via  St.  John  355.3  miles,  and 
trains  are  handled  by  the  company's  1200  class  Pacific  type  loco- 
motives having  23>2-in.  by  28-in.  cylinders,  79-in.  driving  wheels, 
and  a  tractive  force  of  33,300  lb.  These  locomotives  are  hand 
fired,  coal  burners.  The  engine  crews  change  at  Dodge  City,  Kan., 
which  is  157.9  miles  west  of  Newton.  The  roundhouse  is  con- 
venient to  the  station  at  this  point  and  the  locomotive  is  cut  off 
and  taken  to  the  roundhouse  for  coal,  water,  cleaning  the  pan, 
and  filling  the  lubricator  and  grease  cups.  Water  is  taken  at  one 
intermediate  point  on  each  of  these  divisions  and  no  fuel  is  taken 
enroute  except  in  extreme  weather  or  with  heavy  trains.  The 
average  monthly  mileage  was  increased  IS  per  cent,  by  extending 
this  locomotive  run. 

Heavy  Grades  on  New  Mexico  Division 

The  territory  over  the  three  districts  of  the  New  Mexico  di- 
vision between  La  Junta,  Col.,  and  Albuquerque.  N.  M.,  passes 
over  the  Raton  and  Glorieta  mountains.  Helper  locomotives  are 
used  on  175.3  and  184.8  feet  per  mile  grades  on  each  side  of  the 
Raton  mountains  and  also  on  the  158.4  feet  per  mile  grade  east- 
bound  on  the  Glorieta  mountain.  Exclusive  of  these  helper  grades, 
the  ruling  grade  is  1.7  per  cent,  westbound  and  1.4  per  cent,  east- 
bound,  with  numerous  ten  degree  curves.  The  distance  is  347.5 
miles  and  trains  are  handled  by  the  company's  3700  class  Mountain 
type  locomotives,  having  28-in.  by  28-in.  cylinders,  69-in.  driving 
wheels,  and  a  tractive  force  of  54,100  lb.  These  locomotives  are 
stoker  fired,  coal  burners.  Prior  to  extending  this  locomotive  run, 
three  crews  and  three  locomotives  were  used  and  the  present  plan 
is  to  use  three  engine  crews,  changing  at  Raton  and  Las  Vegas, 
N.  M.,  enroute.  The  mileage  for  each  crew  between  intermediate 
terminals  is  104.6,  110.6  and  132.3  respectively.  Trains  of  13  and  14 
cars  are  handled  from  La  Junta  to  Trinidad,  a  distance  of  81.8 
miles,  over  a  practically  continuous  1.1  per  cent  grade  w'ithout  stop, 
at  average  scheduled  speeds  of  from  31.6  to  40.9  miles  an  hour, 
using  about  11,000  gal.  of  water.  Fuel  and  water  are  taken  at  Trini- 
dad and  the  ash  pan  dumped  at  the  coal  chute.  Water  is  taken  at 
Raton  in  both  directions,  lubricators  and  grease  cups  filled,  and  en- 
gine crews  changed,  without  cutting  the  locomotive  off  the  train.  The 
next  district  is  practically  continuous  1.3  to  1.4  per  cent,  down  or 
up  grade  to  Las  Vegas  and  most  trains  go  through  for  coal  and 
water.  At  Las  Vegas  the  locomotives  are  taken  to  the  round- 
house, being  convenient  to  the  station,  and  given  coal  and  water, 
lubricator  and  grease  cups  are  filled,  ash  pan  dumped,  and  engine 
crews  changed.  The  grade  out  of  Las  Vegas  is  practically  con- 
tinuous 1.7  per  cent,  to  the  top  of  the  Glorieta  mountain  and  down 
grade  from  Glorieta  to  Rosario,  after  which  there  are  rolling  grades 
of  0.5  per  cent,  to  Albuquerque.  The  hours  of  scheduled  loco- 
motive service  are  practically  the  same  in  both  directions  and 
vary  from  11  hr.  to  14.  hr.  35  min.  with  the  different  trains. 
The  extending  of  passenger  runs  on  this  territory  resulted  in  an 
increase  of  45  per  cent,  in  average  monthly  mileage. 

The  grades  between  Albuquerque,  N.  M.,  and  Winslow,  Ariz., 
are  0.6  per  cent,  in  both  directions  from  the  top  of  the  mountain  at 
Gonzales,  there  being  97  miles  of  this  continuous  grade  on  the  east 


side  of  the  mountain.  Helper  locomotives  are  used  from  Albuquer- 
que to  Dalies  westbound  over  a  one  per  cent,  grade.  The  entire 
distance  over  this  territory  is  289.2  miles  and  trains  are  handled 
by  the  company's  1309  and  1327  class  Pacific  type  locomotives, 
having  23y2-in.  by  28-in.  cylinders,  73-in.  driving  wheels,  and 
39,650  lbs.  tractive  force.  These  locomotives  are  hand  fired,  coal 
burners,  and  take  coal  at  Grants  westbound  and  at  Houck  and 
Grants  eastbound.  Water  is  taken  at  each  coal  stop.  All  loco- 
motives take  water,  dump  ash  pan,  fill  lubricator  and  grease  cups, 
and  change  engine  crews  at  Gallup,  about  mid-way. 

Average  Monthly  Mileage  Increased  29  Per  Cent 

Heavy  mountain  grades  are  again  encountered  over  numerous 
broken  mountain  ranges  between  Winslow,  Ariz.,  and  Los  Angeles, 
Cal.  The  altitude  at  the  summit  of  the  Arizona  divide  is  7,355  ft. 
above  sea  level,  dropping  down  to  481  ft.  at  Needles,  Cal.  In 
passing  over  the  Cajon  summit  of  the  California  mountain  range, 
an  altitude  of  3,820  ft.  is  .reached,  after  which  the  grade  descends 
to  an  elevation  of  267  ft.  at  Los  Angeles.  Helper  service  is  used 
eastbound  on  this  territory  as  follows :  On  occasional  heavy  trains 
from  Los  Angeles  to  Pasadena,  114  ft.  per  mile  grade,  on  all 
trains  San  Bernardhio  to  the  Cajon  summit,  116.2  ft.  per  mile 
grade,  and  on  heavy  trains  from  Ash  Fork  to  Supai,  on  95  ft. 
per  mile  grade.  The  ruling  grades  where  single  engines  are  used 
are  1.6  per  cent  westbound  and  1.8  per  cent  eastbound.  There  are 
numerous  curves  on  this  territory  with  a  maximum  main  line 
curvature  of  10  deg.  The  distance  of  locomotive  runs  on  this 
territory  is  606.4  miles  via  Pasadena  and  617.1  miles  via  Fullerton 
eastbound.  Tracks  divide  in  places  on  this  territory  on  account 
of  grades,  and  the  westbound  track  is  3.2  miles  shorter  than  the 
eastbound.  Four  crews  are  used  over  four  passenger  divisions  and 
the  locomotive  is  not  cut  off  the  train  in  the  entire  distance.  The 
company's  3700  class  Mountain  type  locomotives  are  used,  having 
28-in.  by  28-in.  cylinders,  69-in.  driving  wheels,  and  54,100-lb. 
tractive  force.  These  locomotives  burn  fuel  oil  and  take  a  supply 
at  Hackberry  and  Bagdad  enroute  in  both  directions.  Water  is 
taken  at  Flagstaff,  Ash  Fork,  Hackberry,  Needles,  Bagdad,  Victor- 
ville  and  San  Bernardino  enroute.  From  10,000  to  11,000  gal.  of 
water  are  used  between  these  water  stops  which  is  made  possible 
by  use  of  12,00O-gal.  tenders  on  this  class  of  locomotives.  The 
scheduled  running  time  westbound  varies  from  19  hr.,  8  min.  to 
25  hr..  35  min.  eastbound  from  19  hr.,  20  min.  to  24  hr.  20  min. 
E.xtending  locomotive  runs  on  this  territory  increased  the  aver- 
age mileage  per  month  29  per  cent. 

Mileage  Increased  53  Per  Cent 

A  passenger  locomotive  run  of  490.6  miles  is  made  from  Phoenix, 
Ariz.,  to  Los  Angeles,  Cal.,  consisting  of  one  train  in  each  direction 
each  day.  This  run  joins  the  main  line  at  Cadiz,  Cal.,  crossing  the 
Cajon  mountains  described  above.  The  scheduled  running  time 
in  each  direction  is  15  hr.  The  ruling  grades  are  1.6  per  cent 
in  each  direction  with  the  exceptions  of  the  IM  ft.  per  mile  grade 
Los  Angeles  to  Pasadena  and  the  116.2  ft.  p^r  mile  grade  San 
Bernardino  to  Cajon  summit,  previously  mentioned.  The  loco- 
motives used  are  the  company's  1270  class  Pacific  type,  having 
23>^-in.  by  28-in.  cylinders,  73-in.  driving  wheels,  37,80O-lb.  tractive 
force,  and  burn  fuel  oil.  Prior  to  extending  this  locomotive  run, 
three  locomotives  and  three  engine  crews  were  used,  and  since 
extending  the  run,  three  crews  are  used  with  one  locomotive,  the 
average  monthly  mileage  per  locomotive  assigned  being  increased 
53  per  cent. 

Three  passenger  trains  daily  in  each  direction  are  handled  be- 
tween Kansas  City,  Mo.,  and  Tulsa,  Okla.,  a  distance  of  256.1 
miles  with  one  locomotive  each.  The  crews  are  changed  at  Cha- 
nute,  Kan.,  a  distance  of  126.2  miles  from  Kansas  City.  The  loco- 
motives used  are  the  company's  1400  class,  Atlantic  type,  balanced 
compounds,  having  l5-in.  and  25-in.  by  26-in.  cylinders,  79-in. 
driving  wheels,  a  tractive  force  of  22,200  lb.,  and  burn  fuel  oil. 

[Mr.  Nicholson  also  gives  full  details  regarding  several  other  long 
locomotive  runs  on  the  Santa  Fe.  In  general  the  average  monthly 
mileage  as  shown  in  these  cases  has  increased  from  18  to  29 
per  cent. — Editor.] 

The  coal  used  between  Chicago  and  Kansas  City  is  from  the 
Illinois  and  Missouri  fields  and  is  classed  as  high  moisture,  high 
ash,  clinkering  coal,  running  from  9,500  to  10,260  B.t.u.  per  lb. 
as  fired.  The  Colorado  coal  is  used  between  Newton  and  Albu- 
querque and  between  Clovis  and  Belen.  This  coal  is  a  high  ash, 
non-clinkering  coal  of  a  low  moisture  content,  runing  about  11,700 
B.t.u.  per   lb.     The  Gallup,   New   Mexico,  coal   is   used  between 
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Albuquerque  and  Winslow,   it  being  a  non-clinkering,  high  ash, 
semi-bituminous  coal,  running  about  11,000  B.t.u.  per  lb. 

Limiting  Factor  in  Long  Runs 

of  Coal-Fired  Locomotives 

The  limiting  factor  in  how  far  locomotives  can  be  run  most 
economically  on  coal  burning  divisions,  is  the  condition  of  the  fire. 
This  is  influenced  by  the  quality  and  nature  of  the  coal  furnished 
as  well  as  the  skill  with  which  the  locomotive  is  handled  and  fired. 
It  is  believed  that  there  are  possibilities  of  greatly  reducing  the 
removable  impurities  and  ash  in  fuel  which  will  have  an  important 
bearing  on  the  condition  of  fires.  Coals  having  a  high  content  of 
clinkering  ash  are  not  adaptable  for  long  locomotive  runs,  on  ac- 
count of  having  to  clean  the  fire  by  removing  clinkers  from  the 
firebox.  The  high  ash,  non-clinkering  coals  require  frequemt  dump- 
ing of  ash  pans  enroute,  which  in  most  cases  can  be  done  while 
taking  coal  and  water,  or  waiting  for  orders.  The  skilled  fireman 
has  a  tendency  to  neglect  his  fire  on  the  last  part  of  the  trip  as 
he  approaches  the  final  terminal.  If  banks  are  allowed  to  form 
or  the  fire  allowed  to  get  heavy,  there  is  a  loss  due  to  incomplete 
combustion  before  reaching  the  terminal,  in  addition  to  the  loss 
due  to  this  unburned  coal  being  dumped  into  the  cinder  pit.  If 
it  is  once  established  that  fires  are  to  be  run  over  the  next  operat- 
ing division,  the  incoming  fireman  will  take  better  care  of  his  fire 
and  use  less  coal  as  a  result. 

The  carrying  capacity  of  the  ash  pan  limits  the  amount  of  dead 
ash  that  can  be  shaken  through  the  grates.  This  capacity  in  many 
cases  is  not  large  enough  to  carry  the  accumulation  from  high 
ash,  non-clinkering  coal  over  more  than  one  division.  The  im- 
portance of  this  feature  in  conection  with  extending  locomotive 
runs  is  worthy  of  serious  consideration  in  the  use  of  ash  pan 
hoppers  on  the  outside  of  the  frame  where  the  trailer  design  will 
permit.  Also,  if  the  coal  is  the  best  that  can  be  furnished  and  is 
skillfully  used,  it  is  possible  that  the  fire  can  be  kept  in  good 
condition  for  a  longer  period  of  time  by  a  better  designed  grate. 

With  Oil  Burning  Locomotives 

Boiler  and  Machinery  Conditions  Limit  Runs 

The  fuel  oil  used  is  all  put  through  a  process  of  distillation  to 
remove  the  lighter,  high  volatile  oils.  California  fuel  oil  is  used 
on  the  Pacific  coast  from  Winslow,  Ariz.,  west.  Mid-Continent 
fuel  oil  is  used  from  Kansas  City  to  Newton  in  passenger  service 
and  from  Newton  south  to  Purcell  and  west  to  Clovis  in  all  classes 
of  service.     Mexican  fuel  oil  is  used  from  Purcell  to  Galveston. 

The  limiting  factor  in  how  far  an  oil  burning  locomotive  can 
be  run  most  economically  is  governed  by  boiler  water  conditions 
or  machinery  conditions  rather  than  the  condition  of  the  fire.  In 
Arizona  and  California,  the  untreated  water  on  the  desert  has 
from  S.5  to  37.9  grains  of  incrustants  in  solution  and  from  9.7 
to  63.0  grains  of  solids  in  solution,  and  requires  heavy  treatment. 
The  treated  water  contains  from  2  to  7  grains  of  incrustants  in 
solution,  and  when  boilers  are  washed  frequently,  they  do  not  scale 
excessively.  The  solids  in  solution  are  reduced  by  treatment  but 
it  is  necessary  to  wash  boilers  at  the  end  of  each  trip  over  four 
operating  divisions  to  reduce  the  concentration  of  foaming  im- 
purities. On  this  run,  from  75,000  to  80.000  gal.  of  water  are 
used  by  Mountain  type  locomotives  on  passenger  runs  of  from 
24  to  25  hr.  service.  It  is  necessary  to  blow  out  systematically 
and  frequently  to  keep  down  the  concentration  of  foaming  impuri- 
ties in  the  boiler.  Where  treated  water  is  used,  little  or  no  trouble 
is  experienced  from  the  mixing  of  different  waters  on  the  desert 
territory. 

The  most  severe  strains  which  are  set  up  in  a  boiler  are  brought 
about  by  expansion  and  contraction  due  to  heating  and  cooling 
that  takes  place  during  the  process  of  knocking  fires  and  re-building 
them.  Each  time  this  process  is  eliminated  will  increase  the  life 
of  a  boiler,  besides  save  from  2,000  to  4,000  lb.  of  coal  for  each 
terminal  that  the  locomotive  is  run  through. 

Increased  Lubricator  Capacity  Needed 

In  most  cases  a  sufficient  force  is  maintained  at  intermediate 
terminals  to  meet  locomotives  and  fill  lubricators  and  grease  cups. 
The  practice  of  having  men  meet  locomotives  to  give  this  service 
is  costly  considering  the  amount  of  service  rendered,  and  it  is 
believed  that  a  design  of  increased  lubrication  capacity  can  be 
worked  out  that  will  reduce  the  need  for  this  service  at  inter- 
mediate terminals  to  such  an  extent  that  it  can  be  handled  by 
car  inspectors  and  enginemen.  The  use  of  floating  bushings  has 
been  found  to  greatly  reduce  the  trouble  with  hot  pins. 


Long  Runs  Not  Primarily 

Responsible   for   Hot   Bearings 

The  bearings  on  a  locomotive  heat  up  gradually  in  service  until 
a  uniform  working  temperature  is  reached.  If  the  bearing  is 
properly  proportioned  and  adequate  lubrication  is  maintained,  this 
working  temperature  will  remain  about  constant.  A  check  of 
the  hot  bearing  failures  experienced  in  four  months  on  the  Winslow 
t )  Los  Angeles  run  of  20  to  25  hr.  continuous  service  shows  that 
30  per  cent  of  the  hot  bearings  occur  on  the  first  operating  division 
out  of  the  terminal,  65  per  cent  on  tlie  two  districts  of  the  Arizona 
division,  and  5  per  cent  of  the  total  cases  occur  on  the  last  division 
before  completing  the  run.  The  two  districts  of  the  Arizona 
division  comprise  about  52  per  cent  of  the  total  mileage,  making 
the  percentage  of  total  failures  per  mile  about  the  same  as  on  the 
first  division  out  of  the  terminal.  This  shows  that  other  causes 
are  responsible  for  more  hot  bearing  trouble  on  these  locomotives 
than  the  length  of  locomotive  runs.  If  the  bearings  continue  to  run 
hotter  at  the  end  of  four  to  six  hours  out  of  the  terminal,  it  may 
be  that  the  run  over  one  operating  division  is  the  limit  for  this 
class  of  power.  The  extended  locomotive  run  will  require  liberal 
bearing  proportions  that  are  as  low  in  weight  per  unit  of  area  as 
conditions  will   permit. 

The  road-side  facilities  in  the  way  of  coal  chutes  and  water 
cranes  have  been  located  with  the  idea  in  mind  that  the  locomo- 
tive will  always  be  furnished  with  a  full  tank  of  coal  and  water  at 
the  terminal.  Where  no  main  line  coal  chute  and  water  crane 
are  provided,  this  will  require  an  aditional  stop  for  coal  and  in 
some  cases  another  stop  for  water,  and  in  some  cases  will  require 
additional  stops  on  the  next  operating  division.  The  facilities 
will  have  to  be  developed  along  lines  to  meet  the  needs  of  ex- 
tended locomotive  runs.  In  most  cases  there  is  apparent  need  for 
main  line  water  cranes  at  the  depots  at  terminals  where  passenger 
locomotives  are  run  tlirough.  New  coal  chute  locations  should 
be  carefully  studied  with  the  idea  of  being  able  to  serve  locomo- 
tives on  the  main  line  as  well  as  at  the  terminal. 

Maintenance  Work  at  One  Terminal 

It  has  been  the  practice  for  many  years  to  do  practically  all  of 
the  work  on  a  locomotive  for  the  round  trip  at  one  terminal  and 
to  provide  modern  facilities  for  doing  work  at  this  terminal.  It 
would  cause  an  increase  in  repair  costs  to  run  locomotives  by  such 
a  terminal  and  attempt  to  maintain  the  locomotives  at  a  much  less 
efficient  terminal.  Under  these  conditions,  it  is  desirable  to  re- 
duce the  layover  at  the  minor  terminal  to  a  minimum  and  make 
the  layover  at  the  principal  terminal  as  great  as  conditions  per- 
mit. The  issue  of  prime  importance  is  the  highest  mileage  per 
day  per  locomotive  with  the  least  expense  for  repairs  with  the 
existing  facilities. 

Reductions  in  Repair  Costs 

The  reduction  in  repair  costs  varies  with  different  divisions, 
depending  on  how  much  the  work  is  reduced  at  intermediate 
terminals  by  running  either  the  freight  or  passenger  locomotives 
through.  In  most  cases  a  slight  increase  in  forces  has  been 
found  necessary  at  terminals  handling  the  repair  work  on  loco- 
motives where  the  runs  have  been  extended.  This  increase  varies 
from  15  to  47  per  cent  of  the  reduction  made  in  forces  at  inter- 
mediate terminals.  Changes  in  locomotive  assignment,  the  in- 
creased business  handled,  the  extension  of  runs  on  a  certain  per- 
centage of  locomotives  handled  at  the  different  terminals,  and 
other  variable  conditions  make  accurate  comparisons  on  repair 
costs  hard  to  obtain  without  exhaustive  study.  The  comparisons 
available  show  a  decrease  of  12i/2  per  cent  in  total  man  hours 
per  locomotive  turned  between  Chicago  and  Kansas  City,  where 
only  the  through  freight  locomotive  runs  have  been  extended. 
The  passenger  locomotives  between  Newton  and  La  Junta,  and 
between  La  Junta  and  Albuquerque,  are  maintained  using  147  less 
men  at  intermediate  terminals  and  50  more  men  at  points  where 
repair  work  is  being  done.  The  locomotives  on  extended  pas- 
senger runs  between  Winslow  and  Los  Angeles  are  maintained 
using  81  less  men  at  intermediate  terminals  and  38  more  men 
at  points  where  repair  work  is  being  done. 

When  an  intermediate  terminal  is  discontinued,  the  delayed  time 
of  locomotives  that  were  handled  at  that  point  is  transferred  to 
the  point  where  the  locomotive  is  cut  out  and  unless  the  assignment 
of  locomotives  is  reduced  or  the  volume  of  business  increased, 
there  will  be  a  decided  increase  in  locomotives  at  the  end  of  the 
run  awaiting  trains  or  undergoing  repairs.  In  running  locomotives 
through  intermediate  terminals,  the  assignment  should  be  cut  a  per- 
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centage  of  approximately  as  much  as  the  intermediate  delay  re- 
duces the  total  time  per  round  trip,  or  congestion  of  power  will 
occur.  If  the  locomotives  depart  from  the  terminal  in  fleets,  there 
will  be  a  larger  assignment  needed  than  where  they  are  scheduled 
to  leave  at  more  regular  intervals. 

Effect  of  Variation  in  Grades 

The  variation  in  grades  of  adjoining  operating  divisions  on 
the  Santa  Fe  is  from  0.6  to  3.5  per  cent,  which,  to  some  extent, 
limits  the  extension  of  locomotive  runs.  Divisions  of  tliis  kind  re- 
quire an  assignment  of  different  types  of  power  fitted  for  the  work 
they  are  to  perform.  Mountain  type  passenger  locomotives  or 
the  low  wheeled  Santa  Fe  type  locomotives  could  not  be  operated 
economically  over  a  prairie  country  nor  could  the  high  driving 
wheeled  passenger  or  freight  locomotives  be  operated  economically 
on  a  mountain  grade. 

The  Santa  Fe  is  not  classed  as  a  road  making  long  locomotive 
runs  as  far  as  mileage  is  concerned,  but  mileage  alone  is  not  an 
index  of  performance  that  will  give  the  roads  operating  over 
mountain  grades  credit  for  what  they  are  doing.  The  scheduled 
hours  of  continuous  passenger  locomotive  service  and  the  con- 
tinuous hours  of  scheduled  through  freight  locomotive  service 
seems  the  only  basis  of  comparison  that  is  fair  to  the  roads  en- 
countering mountain  grades. 

Long  Runs  Not  Practical  on  All   Divisions 

There  are  divisions  and  terminals  where  the  extension  of  loco- 
motive runs  is  not  practical  with  the  present  facilities.  However, 
the  extended  locomotive  run  is  making  marked  progress  and  it 
has  been  demonstrated  that  the  increase  in  locomotive  mileage 
is  equal  to  or  greater  than  the  increased  mileage  due  to  the  general 
pooling  of  power  over  the  regular  assigned  engines.  The  pooled 
locomotive  and  the  extended  run  have  doubled  the  mileage  of 
locomotives  on  many  territories  over  the  regular  assigned  locomo- 
tives. The  reduction  in  forces  at  intermediate  terminals  is  the 
largest  item  contributing  to  reduction  of  cost  of  repairs  to  loco- 
motives per  unit  of  service.  The  economies  due  to  making  the 
extensive  repairs  at  a  terminal  having  a  high  standard  of  terminal 
facilities  will  make  possible  a  high  standard  of  labor  efficiency. 
This,  in  addition  to  reducing  the  amount  of  work  at  less  efficient 
terminals,  will  tend  to  reduce  repair  costs.  The  increased  mileage 
per  month  gives  a  larger  return  from  the  capital  invested  in 
locomotives.  The  heat  stored  in  a  boiler  when  arriving  at  a 
terminal  is  equal  to  the  heat  which  can  be  abstracted  from  a  ton 
of  coal  or  its  equivalent  in  fuel  oil,  and  this  is  wasted  if  the 
boiler  is  allowed  to  get  cold.  This  fuel,  and  the  fuel  used 
holding  the  boiler  under  steam  waiting  for  a  train,  are  saved. 
With  these  economies  in  view,  the  development  of  facilities  to 
extend  locomotive  runs  more  efficiently  will  follow. 

By   O.   S.   Jackson 

S.  AI.  P.  &  M.,  Union  Pacific 

Previous  to  1921  passenger  trains  between  Council  Bluffs,  la., 
and  Cheyenne,  Wyo.,  509  miles,  changed  locomotives  at  Grand 
Island,  Neb.,  North  Platte  and  Sidney,  Colo.,  making  four  engine 
divisions.  In  March,  1921,  Sidney  was  cut  out.  resulting  in  runs 
from  North  Platte  to  Cheyenne  of  225  miles.  Results  were  such 
that  a  year  later  Grand  Island  was  cut  out,  resulting  in  a  run  of 
284  miles  from  Council  Bluffs  to  North  Platte— later  North  Platte 
was  cut  out,  resulting  in  a  509-mile  run  from  Council  Bluffs  to 
Cheyenne. 

The  long  locomotive  run  in  passenger  service  is  now  estab- 
lished practice  on  the  Union  Pacific  and  regular  scheduled  passen- 
ger trains  are  operating  as  follows  without  changing  locomotives: 

Council   Bluffs,   Iowa,   to   Cheyenne,   Wyo ?9?  ™!!" 

Council    Bluffs,    Iowa,    to    Denver.    Col 562  mi  es 

Chevenne.    Wyo.,    to    Ogden,    Utah    j°^  ■"! " 

Denver,    Col.,  to    Ogden,   Utah    5.1™!, 

Kansas    City,    Kans.,    to   Ellis,    Kans 383  miles 

Ellis.,    Kans.,   to   Denver,   Col 337  miles 

The  Council  Bluffs-Cheyenne,  Council  Bluffs-Denver,  and  Ellis- 
Denver  runs  are  operated  with  Pacific  type  locomotives  develop- 
ing 38,600  lb.  tractive  effort,  hauling  trains  having  from  10  to  12 
all-steel  cars,  mth  schedules,  including  stops,  ranging  from  32  to 
44.9  miles  per  hour. 

The  Cheyenne-Ogden  run,  483  miles,  and  Denver-Ogden  run, 
577  miles  are  operated  with  Mountain  t\-pe  locomotives,  havmg 
a  tractive  power  of  54,838  lb.    These  engines,  which  were  delivered 


last  winter  were  particularly  designed  to  withstand  the  long  ruiu 
over  the  mountain  tiTritory,  where  a  maximum  grade  of  1.55  per 
cent  obtains  for  30  miles,  in  addition  to  hundreds  of  miles  of  un- 
dulating grade  of  .82  per  cent. 

In  freight  service  the  following  locomotive  runs  are  established 
in  regular  service: 

Omaha,    Nebr.,   to   North    Platte,    Nebr 284  miles 

North    Platte,    Nebr.,   to    Cheyenne,    Wyo 225  miles 

North  Platte.   Nebr.,  to  Denver,  Col 278  miles 

Kansas    City,    Kans.,   to    Ellis,    Kans 303  miles 

Ellis,    Kans.,    to    Denver,    Col 337  miles 

We  have  had  the  same  success  in  operating  locomotives  over 
these  long  freight  runs  as  in  passenger  service,  and  the  result  has 
been  to  reduce  the  number  of  freight  engines  required  to  handle 
a  given  volume  of  business  by  approximately  20  per  cent. 

Training  of  Personnel  Important 

We  do  not  feel  that  the  accomplishment  of  these  long  runs 
was  a  particularly  difficult  problem,  although  there  were  certain 
factors  that  required  careful  attention,  particularly  the  training  of 
all  personnel  in  assuming  the  new  and  different  duties  introduced. 
We  realized  from  the  start  the  successful  operation  of  coal-burn- 
ing locomotives  in  regular  passenger  service  on  long  runs  was  con- 
tingent on  the  motive  power  being  in  good  condition,  and  on  the 
co-operation  of  enginemen.  While  some  honest  reluctance  was 
naturally  encountered  in  introducing  so  abrupt  a  change  from  the 
routine  to  which  enginemen  were  accustomed,  this  opposition  was 
effectively  overcome  and  our  men  are  now  entirely  in  accord  with 
our  policy. 

The  Union  Pacific  is  fortunate  in  having  admirably  adapted  fuel 
for  this  service.  It  is  a  non-clinkering,  coking,  high  volatile  coal 
mth  low  ash  content  of  the  following  average  analysis — 

Moisture     1 1.6     per  cent 

Volatile   combustible    35.52  per  cent 

Fixed    carbon     47.53  per  cent 

Ash       "^-^S  per  cent 

Sulphur     1-^8  per  cent 

Heat    value,    E.t.u 11,430 

We  found  it  necessary,  however,  to  re-educate  our  firemen  in  the 
handling  of  their  fires  so  as  to  bring  a  proper  fire  into  intermediate 
terminals,  until  now  it  has  become  the  conscientious  duty  for  each 
fireman  to  turn  over  to  the  next  man  a  fire  in  such  condition  as 
the  original  fireman  would  desire  to  start  out  with. 

There  is  some  saving  in  fuel  by  the  fireman  knowing  he  must 
turn  over  a  fire  in  good  condition.  This,  however,  is  an  unknoAvn 
quantity.  The  cleaning  of  fires  while  engine  is  on  train  is  now  a 
very  rare  occurrence. 

Varying  Boiler  Waters  Present  a  Problem 

The  harmonizing  of  the  action  of  the  totally  differerft  kinds  of 
boiler  waters  encountered  in  such  a  long  territory  is  an  additional 
problem,  which  our  chemical  experts  have*^olved  in  a  very  satis- 
factory way.  Two  important  details  in  this  process  are  the 
judicious  use  of  anti-scale  boiler  compound  and  anti-foam  com- 
pound. The  road-side  water  softening  plants  must  also  be  opera.ted 
vnth  special  reference  to  variation  in  water  supply.  Our  boiler 
maintenance  due  to  water  troubles,  if  anything,  is  less  than  under 
former  operating  conditions. 

So  far  as  boiler  deterioration  and  maintenance  is  concerned,  it 
is  evidently  an  advantage  to  take  the  mileage  out  of  a  locomotive 
with  a  minimum  number  of  times  a  locomotive  is  fired  up  and 
cooled  off,  therefore,  the  long  run  cannot  help  but  produce  a  flat- 
tering saving  in  boiler  work  estimated  on  the  mileage  basis. 

The  principal  advantage  of  longer  locomotive  runs  is  the  saving 
in  the  number  of  locomotives  required  to  produce  a  given  number 
of  train  miles.  Another  obvious  advantage  is  the  saving  effected 
by  keeping  the  locomotive  out  of  intermediate  terminals  through 
saving  effected  in  enginehouse  expense,  running  repairs  and  fuel. 
We  estimate  a  saving  of  one  ton  of  fuel  for  each  intermediate 
terminal  passed. 

This  arrangement  of  locomotive  runs  has  relieved  already  con- 
gested terminals  where  additional  roundhouse  _  stalls  and  other 
facilities  would  have  been  necessary  in  a  short  time. 

Locomotives  on  our  long  runs  are  in  continuous  service  from 
a  minimum  of  11  hours  to  maximum  of  16  hours,  and  the  average 
layover  is  now  about  15  hours  after  each  trip.  We  expect  to 
reduce  the  average  layover  to  12  hours  or  less,  having  preferred  to 
be  liberal  while  inaugurating  the  system.     Layovers  of  less  than 
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eight  hours  after  so  long  a  period  in  service  would  not  be  practical 
except  for  a  few  trips  at  a  time. 

At  approximately  mid-points  on  the  long  runs,  as  at  North  Platte 
and  Green  River,  kibricators  are  filled  both  east  and  westbound. 

These  long  runs  have  developed  the  desirability  for  a  lubricator 
of  sufficient  capacity  to  carry  oil  for  a  700-mile  division. 

One  relief  engine  is  placed  at  a  midway  terminal,  which  can  be 
prepared  for  service  on  short  notice.  This  engine  protects  from 
20  to  22  passenger  trains  per  day.  We  originally  started  with  re- 
lief engines  at  three  terminal  points,  but  the  reliability  of  the  ser- 
vice justified  cutting  out  all  but  one.  Trains  are  held  at  inter- 
mediate terminals  from  five  to  ten  minutes,  and  at  terminals  where 
shop  or  roundhouse  is  close  to  the  depot  we  have  a  machinist  and 
helper  meet  all  trains.  The  machinist  looks  the  engines  over  and 
makes  any  light  repairs  they  need  or  can  be  made,  while  the 
helper  fills  or  screws  down  grease  cups. 

Terminal  Repair  Facilities  Concentrated 

One  of  the  possibilities  of  the  long  locomotive  runs  is  that  of 
concentrating  on  more  adequate  improvement  at  a  few  important 
terminals,  instead  of  spreading  out  the  appropriation  to  cover 
additional  stalls,  machine  tools,  ash  pit  facilities,  etc.,  at  a  lot  of 
poorly  equipped  intermediate  terminals.  The  concentration  of  im- 
provements at  the  more  important  points  will  bring  a  bigger  return 
on  the  investment  by  making  possible  a  higher  degree  of  labor 


efficiency  at  these  points. 

It  is,  of  course,  necessary  that  after  an  engine  runs  500  miles  or 
more  it  will  require  a  closer  inspection  and  more  work  than  after  it 
has  completed  a  150-mile  run,  but  the  length  of  layovers  on  the  long 
runs  has  been  adjusted  so  that  the  extra  inspection  and  work  will 
carry  the  locomotive  through  the  long  run  without  increasing  the 
chance  for  engine  failure,  and  our  records  show  that  we  are  now 
making  greater  engine  mileage  per  failure  than  formerly. 

Other  Discussion 

E.  F.  Allard  (C.  &  N.  W.)  :  Mr.  Nicholson  called  attention 
to  the  effect  on  fireboxes  of  the  less  frequent  knocking  cf  fires.  Is 
there  any  record  as  to  just  what  saving  there  has  been? 

Mr.  Nicholson :    I  am  not  able  to  give  any  figures  on  that. 

Mr.  .\llard:  How  frequently  do  you  find  general  shopings  with 
the  long  runs  as  compared  with  the  previous  practice? 

Mr.  Nicholson :    Less,  if  anything. 

Mr.  Jackson :  The  Union  Pacific  is  not  trying  to  get  big  mileage 
between  general  shoping.  To  keep  our  locomotives  in  condition 
to  start  out  on  these  long  runs  we  have  got  to  take  our  loco- 
motives in  more  carefully.  However,  we  figure  that  when  we  do 
take  them  in  it  is  less  expensive. 

Mr.  Brazier :  I  mcrve  that  a  vote  of  thanks  be  extended  to  Mr. 
Giles  for  his  very  able  paper  on  increasing  locomotive  mileage. 

(The  motion  Zivs  seconded  and  carried.) 


Message  from  Sir  Henry  Thornton 


[Sir  Henry  Thornton,  president  of  the  Canadian  National 
Railways  was  scheduled  to  address  the  meeting  on  Friday. 
He  was  unable  to  attend  the  meeting,  however,  but  sent  a 
message.  Chairman  Coleman  before  reading  this  message 
said:  I  have  another  message  from  a  man  who  is  a  protege 
of  one  of  the  biggest  railways  in  this  cotmtry.  He  left  this 
country  a  number  of  years  ago  to  accept  a  position  in 
Europe.  He  has  since  returned  to  Canada  to  take  charge 
of  what  I  suppose  is  one  of  the  largest  railways,  due  to  con- 
solidation, in  the  world.] 

IT  W.4S  with  keen  regret  that,  owing  to  engagements  al- 
ready made  in  Western  Canada,  I  was  obliged  to  ad- 
vise the  president  of  the  American  Railway  Association, 
Mr.  Aishton,  that  it  would  not  be  possible  for  me  to  attend 
the  annual  meeting  of  the  Mechanical  Division  of  the  Asso- 
ciation. 

As  a  member  of  the  board  of  directors  of  the  American 
Railway  Association,  I  would  request  you,  as  chairman  of 
the  Mechanical  Division,  to  convey  my  greetings  to  the 
members  of  that  division  assembled  for  their  annual  meet- 
ing, and  my  best  wishes  for  the  success  of  their  discussions 
and  deliberations. 

Had  I  been  present  personally,  I  would  have  said  to  the 
members  that  the  board  of  directors  of  the  American  Rail- 
way Association,  and  in  fact  all  of  those  charged  with  the 
administration  of  railways  in  the  United  States  and  Canada, 
are  looking  to  them  for  help  not  only  in  maintaining  that  high 
degree  of  service  which  the  roads  generally  have  always 
given  the  public,  but  in  improving  the  service  still  further. 

The  public  is  probably  unaware  of  the  good  work  which 
is  being  performed,  unostentatiously  but  effectively,  by  such 
/bodies  as  yours.  The  spirit  of  co-operation  and  teamwork 
which  exists  in  your  division,  whose  members  are  drawn 
from  many  railways  with  diverse  interests  and  varying  con- 
ditions, is  gratifying  and  commendable.  Very  many  of 
the  important  improvements  and  ecoDomies  in  transportation 


service  have  been  due  to  your  efforts  and  your  untiring  zeal 
in  the  study  of  mechanical  problems  and  their  suggested 
solution.  In  these  days  when  transportation  costs  are  to  a 
considerable  extent  beyond  the  control  of  the  managements 
themselves,  the  work  you  are  doing,  having,  as  it  does,  for 
one  of  its  main  objects  the  development  of  more  economical 
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operating  methods,  is  particularly  important;  and  I  am  sure, 
in  voicing  my  personal  appreciation  of  your  efforts,  I  am 
speaking  for  the  executives  as  a  whole.  I  would  like  to 
leave  this  thought  with  you:  That  we  are  looking  to  you 
to  help  us  give  the  public  of  the  United  States  and  Canada 
a  transportation  service  which  cannot  be  excelled  anywhere 
in  the  world. 


The  History  of  Locomotive  Development 

Ninety  Years  of  Unceasing  Effort  By  Railways  to  Utilize  . 
Increasing  Capacity  and  Economy 

By  S.  M.  Vauclain- 

President,  Baldwin  Locomotive  Works 


AS  FAR  AS  IS  KXOWN,  the  first  vehicle  to  be  actually  pro- 
pelled by  steam  was  a  gun  carriage  built  by  Nicholas 
"  Cugnot,  in  Paris  in  1771,  while  the  first  locomotive 
designed  to  run  upon  rails  was  built  in   1803   by  Richard 
Trevithick,  a  name  that  is  still  associated  with  the  locomotive 
industry  in  England;  a  name  that  has  received  distinction  as 
well  in  Eg\'pt  and  Japan.     Strange  to  say,  the  first  success- 
ful effort  in  locomotion  by  steam  in  America  was  the  Gructor 
Amphibolis,    constructed    by    Oliver 
Evans  in  the  city  of  Philadelphia 
in  1804.  Mr.  Evans'  shops  occupied 
the    ground    on    which    the    United 
States  Mint  now  stands;  a  site  now 
surrounded  by  the  buildings  of  the 
present  Baldwin  Locomotive  Works. 
This  locomotive  was  really  a  dredg- 
ing scow.     In  order  to  get  it  from 
the   factor.'   to  the  river   it  became 
Becessan,'  to  use  it  as  a  locomotive 
that  would  operate  on  the  streets  and 
without  rails  to  guide  it.     Its  per- 
formance   was    successful,    but    its 
utility   questionable.     Even   at   that 
time  Mr.  Evans  realized  the  advan- 
tage of  using  a  high  steam  pressure 
and  expanding  it  in  the  cylinder  so 
as  to  obtain  some  greater  economy 
in  its  use. 

It  would  be  useless  to  attempt  to 
trace  the  development  of  the  locomo- 
tive in  foreign  lands.  Mention 
should  be  made,  however,  of  the  first 
locomotive  with  a  horizontal  multi- 
tubular boiler,  built  by  Seguin  in 
France  in  1827;  and  also  of  the 
famous  Rocket,  constructed  in  Eng- 
land by  George  Stephenson  in  1829. 

This  locomotive  was  awarded  the  prize  in  a  contest  on  the 
Liverpool  &  Manchester.  It  was  the  first  locomotive  to  com- 
bine three  basic  features  which  are  still  universally  employed, 
viz.,  a  horizontal  multitubular  boiler,  pistons  directly  con- 
nected to  the  driving  wheels,  and  the  use  of  the  exhaust 
steam,  which  was  discharged  up  the  stack,  to  furnish  a  draft 
for  the  fire,  and  thus  make  possible  the  generation  of  large 
quantities  of  steam  in  proportion  to  the  size  of  the  boiler. 

The  first  locomotive  to  be  used  in  the  United  States  was 
built  in  England  and  was  named  the  Stourbridge  Lion.  It 
made  a  few  trips  on  the  Delaware  &  Hudson  Canal  Com- 
pany's road  at  Hone.sdale,  Pa.,  in  1829,  but  was  considered 
too  heaw  for  the  track  and  bridges,  and  was  soon  withdrawn 
from  service.  The  first  locomotive  actually  built  in  America 
was  the  Tom  Thumb,  designed  by  Peter  Cooper,  a  merchant 
of  Baltimore,  and  used  experimentally  on  the  Baltimore  & 
Ohio  in  1830.  It  was  about  the  size  of  a  hand  car,  but 
it  demonstrated  the  practicability  of  steam  as  a  motive 
power.  Then  came  the  Best  Friend,  the  first  locomotive  built 
for  commercial  purposes  in  this  countr}',  constructed  in  1830 

•Mr.   Vauclain,   because   of  the   serious   illness  of  his  wife,   was  unable   to 
-attend    the     meeting.      The     address    was    read    by     Vice-president    Grafton 
Greenough.  of  the  Baldwin  Locomotive  Works. 
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at  the  West  Point  Foundry  in  New  York  for  the  South  Caro- 
lina Railroad.  This  engine  was  very  successful  for  about 
seven  montlis,  when  its  boiler  exploded,  because  the  fireman 
became  annoyed  at  the  blowing-off  of  steam  at  the  safety 
valve  and  weighted  down  the  lever  to  ease  his  mind.  • 

Old  Ironsides  was  built  by  Matthias  Baldwin  and  put  in 
service  in  1832  on  the  Philadelphia,  Germantown  &  Norris- 
town.  Its  weight  was  five  tons.  It  was  built  under  great 
difficulties.  Its  operation,  all  things 
considered,  was  verj'  successful.  It 
was  quite  a  while  t)efore  the  officers 
of  the  company  would  permit  this 
locomotive  to  go  out  in  the  rain — on 
rainy  days  horses  were  used — but 
one  day  it  was  caught  out  on  the 
rails  when  the  rain  descended,  and 
proved  its  utility  to  operate  under 
such  discouraging  circumstances. 
The  American  locomotive  has  been 
out  in  the  rain  ever  since.  It  will 
be  noted  that  Old  Ironsides  had  its 
driving  wheels  ahead  of  the  firebox, 
with  one  large  pair  of  carr>'ing 
wheels  supporting  tlie  front  end  of 
the  engine.  This  added  greatly  to 
its   adhesive   qualities. 

The  further  development  of  the 
locomotive  by  Mr.  Baldwin  led  him 
to  introduce  a  four-wheeled  truck, 
and  in  this  design  the  driving  wheels 
were  placed  behind  the  firebox, 
which  materially  reduced  tjie  ad- 
hesion for  traction  purposes.  The 
truck  had  first  been  used  by  John 
B.  Jervis  in  1831',  and  it  provided 
the  flexibility  of  wheel-base  so 
essential  to  locomotives  that  operated 
on  the  sharp  curves  and  uneven  tracks  of  that  period. 

The  engineers  of  that  day  seem  to  have  realized  the  bene- 
fit to  be  derived  from  high  pressure  steam,  and  when  Mr. 
Baldwin  introduced  ground  metallic  joints  in  place  of  canvas 
and  red  lead  joints  for  steam  pipes,  he  opened  the  way  for 
those  who  were  to  follow  him  in  future  and  employ  still 
higher  steam  pressure. 

About  this  time  the  Norris  Locomotive  Works  was  estab- 
lished. Mr.  Norris  succeeded  in  building  a  locomotive  of 
the  same  total  weight  as  Mr.  Baldwin's  engine  but  of  greater 
hauling  power,  by  using  a  four-wheeled  truck  and  placing 
the  driving  wheels  in  front  of  the  firebox,  so  that  a  greater 
portion  of  the  weight  of  the  engine  was  utilized  for  trac- 
tion. The  next  logical  step  in  locomotive  development  in 
order  to  gain  power  was  to  use  two  pairs  of  driving  wheels, 
placing  one  pair  in  front  of  the  firebox  and  one  behind  it. 
This  was  done  by  Henry  R.  Campbell  in  1836,  who  designed 
the  first  American  (4-4-0)  t)'pe  locomotive,  and  had  such  a 
machine  built  by  James  Brooks  of  Philadelphia.  This  loco- 
motive had  no  equalizing  beams  between  the  two  pairs  of 
driving  wheels  and,  therefore,  did  not  perform  very  satis- 
factorily.    In  1837,  however,  Garrett  &  Eastwick  of  Phila- 
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delphia  built  a  locomotive  for  the  Beaver  Meadow  Railroad, 
and  introduced  an  equalizing  bar  between  the  two  pairs  of 
drivers,  which  device  was  patented  by  Joseph  Harrison,  Jr., 
who  later  became  a  member  of  the  firm  known  as  Eastwick 
&  Harrison.  Quick  to  perceive  the  value  of  this  device, 
Mr.  Baldwin  was  so  pleased  with  it  that  he  purchased  from 
Eastwick  &  Harrison  the  right  to  use  and  apply  it  to  all  the 
locomotives  he  might  thereafter  build. 

Rigid  Wheel  Base  Introduced  by  Ross  Winans 

Mr.  Baldwin,  ever  aggressive,  felt  that  for  moving  heavy 
traffic  which  the  railways  then  were  called  upon  to  handle 
required  locomotives  of  greater  power  than  any  previously 
built.  He  conceived  the  idea  of  a  flexible  beam  truck  which 
would  enable  him  to  build  locomotives  with  si.x  coupled 
wheels.  Such  locomotives  were  put  in  service  in  1842,  and 
in  the  year  1846  had  grown  into  a  design  using  eight  coupled 
drivers,  the  first  two  pairs  being  combined  in  the  flexible 
truck.  The  largest  locomotives  of  this  type  weighed  about 
30  tons.  Ross  Winans,  of  Baltimore,  in  this  same  year  pro- 
duced a  locomotive  with  four  pairs  of  drivers  coupled,  but 
very  compactly  grouped  and  held  in  a  rigid  frame.  It  is 
therefore  doubtless  due  to  his  courage  that  there  was  intro- 
duced and  generally  adopted  the  rigid  frame  construction 
now  employed  in  our  most  powerful  locomotives.  The  most 
notable  of  these  Winans  locomotives  were  the  famous  Camel 
engines,  which  were  among  the  most  powerful  freight  haulers 
of  their  day  and  were  built  in  large  numbers  up  to  1860. 

In  the  late  '40's  and  early  'SO's  the  public  desire  for  more 
rapid  passenger  service  led  to  the  employment  of  large  driv- 
ing wheels  for  this  class  of  transportation.  Mr.  Baldwin, 
first  in  the  field  with  the  Governor  Paine,  gave  great  impetus 
to  the  desire  for  better  passenger  locomotives.  James  Mil- 
holland,  of  the  Philadelphia  &  Reading,  whose  work  in 
the  development  of  the  locomotive  will  pass  down  into  histor>', 
in  1852  constructed  for  that  railway  passenger  engines  hav- 
ing driving  wheels  7  ft.  in  diameter.     In  detail  of  design, 


Trevithick's   Locomotive,    1803 

the  Milholland  engines  were  undoubtedly  among  the  finest 
of  their  time. 

The  Tiger,  built  by  Mr.  Baldwin  in  1856,  for  the  Penn- 
sylvania, was  one  of  the  most  successful  passenger  locomo- 
tives of  that  period.  It  used  wood  for  fuel  and  its  total 
weight  was  some  28  tons.  In  this  same  year  an  engine  of  this 
type  was  built  for  service  in  the  south  and  is  still  working 
every  day  at  Valdosta,  Ga.,  being  in  its  sixty-eighth  year. 

During  the  period  of  the  Civil  War  almost  anything  that 
would  run  on  wheels  in  the  shape  of  a  locomotive  was  ac- 
ceptable. Many  remodelings  were  made  of  antiquated  struc- 
tures, and  locomotive  designers  became  quite  as  numerous 
as  the  locomotives  themselves.  John  P.  Laird,  at  the  Altoona 
shops  of  the  Pennsylvania,  was  most  active,  and  some  of  his 


improvements,  as  for  instance  the  Laird  guide,  exist  today. 
Much  was  accomplished,  and  during  the  years  intervening 
some  of  our  railway  systems  began  to  consider  the  standard- 
ization of  their  power.  This  was  most  consistently  and 
determinedly  put  in  force  by  the  Pennsylvania,  and  the 
changes  of  types  on  that  system,  while  made  regularly  in 
order  to  keep  abreast  of  the  times,  have  always  been  given 
the  most  conservative  consideration  before  adoption. 

The  Wootten  Boiler 

It  was  not  until  1877  that  interest  was  taken  by  the  Phila- 
delphia &  Reading  in  locomotives  to  burn  the  refuse  anthra- 
cite coal  then  produced  in  large  quantities  at  the  mines,  and 
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for  which  no  market  was  available.  The  first  locomotive 
of  this  character  was  designed  by  John  E.  Wootten,  of  the 
railway  company,  and  was  quite  successful.  Owing  to  the 
increased  demand  since  made  upon  the  steam  generators 
of  locomotives,  the  use  of  the  Wootten  boiler  has  developed 
what  is  known  as  the  wide  firebox  boiler,  now  used  with  all 
kinds  of  fuel  and  in  all  classes  of  service.  The  Wootten 
design  was  a  great  departure,  in  my  opinion  did  more  for 
development  and  increased  locomotive  power  than  any  other 
improvement  of  that  period.  It  was  quite  a  while  before  the 
merits  of  this  construction  were  acknowledged,  but  it  is  now 
universally  used. 

The  desire  for  high  speed  with  large  trains  where  great 
tractive  power  was  not  necessary,  led  to  the  introduction,  in 
1894,  of  what  is  known  as  the  Atlantic  type  locomotive,  built 
to  meet  the  requirements  of  the  Atlantic  Coast  Line.  This 
type  was  so  successful  that  it  became  almost  universally 
employed  in  passenger  service,  though  under  various  names 
such  as  the  Central  Atlantic  type,  Chautauqua,  etc.  The  un- 
derlying principle  in  each  case  was  the  same,  namely,  the  use 
of  the  trailing  wheel  to  carry  the  excess  load  involved  by 
the  employment  of  a  boiler  of  exceptional  steaming  capacity 
and  having  a  deep  firebox  suitable  for  burning  bituminous 
coal. 

The  increased  requirements  of  transportation,  produced 
what  is  now  connnonly  known  as  the  Pacific  (4-6-2)  type 
locomotive,  which  is  in  general  use  throughout  the  country 
for  heavy  passenger  service.  For  the  heaviest  class  of  service 
on  steep  grades,  the  Mountain  (4-8-2)  type  is  now  being 
successfully  employed. 

The  first  so-called  Consolidation  type  locomotive,  built 
by  The  Baldwin  Locomotive  Works  in  1866,  was  named  in 
honor  of  the  consolidation  of  the  various  small  railway  lines 
now  comprising  the  Lehigh  Valley  System.  It  was  a  great 
success,  and  upon  the  same  principles.  Consolidation  locomo- 
tives of  enormous  size  and  great  efficiency  have  continued 
to  be  built. 
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Compounding  and  Superheating 

About  the  year  1889,  American  locomotive  designers  be- 
came deeply  interested  in  the  compounding  of  locomotives. 
A  considerable  number  of  compounds  of  various  types  has 
been  built  and  operated  abroad.  Almost  any  single  expan- 
sion type  then  constructed  was  capable  of  having  compound 
cylinders  of  some  design  applied,  resulting  in  a  more  eco- 
nomical performance.  Among  the  various  types  in  use 
abroad  were  four-cylinder  Mallet  locomotives,  originally  de- 
signed for  light  service,  and  later  built  in  large  sizes  for  use 
in  Russia.  The  first  locomotive  of  this  type  built  in  the 
United  States  was  purchased  by  the  Baltimore  &  Ohio,  and 
had  two  six-coupled  units.     It  was  exhibited  at  the  St.  Louis 
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Exposition  in  1904.  and  later  operated  very  successfully  in 
mountain  ser\dce.  But  inasmuch  as  this  was  a  single  loco- 
motive, the  type  did  not  creat  sufficient  interest  among  rail- 
way managers  to  come  quickly  into  general  use;  and  it  was 
not  until  1906,  when  James' J.  Hill,  the  Great  Northern, 
purchased  five  of  these  engines  on  my  recommendation,  that 
wide-spread  interest  in  the  type  was  created.  In .  order  to 
get  a  proper  estimate  of  their  value,  he  isolated  them  and 
placed  them  on  one  section  of  the  road,  removing  the  loco- 
motives of  all  other  types.  These  locomotives  were  equipped 
with  leading  and  trailing  trucks,  but  in  other  respects 
were  of  the  same  type  as  the  locomotive  that  had  been 
previously  constructed  and  put  in  use  on  the  Baltimore  & 
Ohio.  The  experiment  was  successful  and  Mallet  locomotives 
for  steep  gradients  or  extreme  conditions  became  popular.  _ 

Notwithstanding  the  fact  that  compound  locomotives 
proved  their  economy  and  gave  wonderful  results,  so  far_  as 
economical  consumption  of  fuel  in  freight  service  and  high 
speed  hauling  power  in  passenger  service  were  concerned, 
owing  to  the  clearance  limits  prescribed,  the  constantly  in- 
creasing size  of  locomotives  made  the  use  of  compound 
cylinders  more  and  more  difficult.  The  use  of  superheated 
steam  about  this  time,  however,  enabled  engineers  to  pro- 
duce locomotives  almost,  if  not  quite,  as  efficient  as  the  com- 
pound locomotives  had  proven  themselves  to  be,  and  to  still 
further  enlarge  the  size  of  units,  increase  their  power  and 
maintain  a  most  satisfactory  performance. 

In  this  connection,  mention  should  be  made  of  two  types 
of  locomotives  which  have  proved  particularly  successful  in 
hea\-^-  freight  service.  These  are  the  :Mikado  (2-8-2)  and  the 
Santa  Fe'' (2-10-2).  In  both  of  these  the  trailing  wheel 
principle  as  originated  in  the  Atlantic  type,  has  been  applied 
for  the  purpose  of  providing  increased  boiler  capacity. 
Furthermore,  there  is  an  added  advantage  in  the  trailer,  as 
it  provides  a  guide  when  running  backward. 

The  standardization  of  locomotives  by  the  Railway  Ad- 


ministration was  a  great  benefit,  as  the  consideration  of  the 
designs  resulted  in  a  much  closer  intercourse  and  exchange 
of  thought  among  motive  power  men  than  could  have  been 
obtained  in  any  other  way;  and  while  none  of  the  classes 
develojx'd  will  be  continued  in  their  entirety,  many  recent 
designs  have  as  their  bases  administration  locomotives. 

There  has  at  all  times  been  an  unceasing  effort  on  the  part 
of  railway  managers  to  use  locomotives  not  only  of  greater 
capacity,  but  also  of  greater  economy.  Determined  and  loyal 
support  has  been  given  to  every  invention  or  contrivance 
intended  to  improve  the  efficiency  of  the  locomotive  and  thus 
enable  it  to  accomplish  more  work.  To  one  who  has  given 
his  whole  life  to  this  work  and  who  has  had  opportunity  to 
note  the  changes  made  from  time  to  time  in  locomotive  de- 
signs and  appliances,  the  modern  locomotive  may  be  looked 
upon  with  some  satisfaction;  but  also  with  a  realization  that 
the  end  has  not  been  reached,  and  that  the  inventive  genius 
of  the  future  motive  power  experts  will  considerably  change 
its  form  and  increase  its  durability,  efficiency  and  economy. 

When  the  Gift'ard  injector  supplanted  the  pump  for  forc- 
ing water  into  the  boiler,  it  proved  a  feed-water  regulating 
device  that  enabled  an  engineer  to  operate  his  locomotive 
with  absolute  confidence.  Now  these  same  wonderful  de- 
vices are  being  replaced  by  feed-water  heaters  and  purifiers 
operated  by  exhaust  steam.  Can  we  not  e.xpect  in  the  future 
an  improvement  that  will  purify  the  water  before  it  enters  the 
pump  and  thus  prolong  the  life  of  flues  and  fireboxes? 

When  the  size  of  locomotives  had  grown  beyond  the  en- 
durance power  of  the  fireman  to  supply  coal  in  proper  quan- 
tity, the  mechanical  stoker  came  into  play  not  only  to  relieve 
him  of  this  back-breaking  recreation,  but  also  to  supply  the 
requisite  amount  of  fuel  and  in  a  proper  manner  mechanically 
to  the  firebox.  The  superheater,  the  mechanical  stoker,  the 
feed-water  heater  and  the  power  reverse  gear  are  now  absolute 
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requirements  on  the  modern  high  duty  locomotive.  The 
firebrick  arch  in  its  perfected  form,  a  perfection  that  has  re- 
quired some  50  years  to  accomplish,  is  indispensable. 

The  trailing  wheels  under  our  large  locomotives,  some  of 
them  carr)'ing  as  much  as  60,000  lb.  of  weight,  have  suggested 
the  use  of  what  is  commonly  known  as  the  booster.  This 
mechanical  contrivance  is  simply  a  small  steam  engine  at- 
tached to  the  locomotive  trailing  wheels,  automatically  con- 
trolled so  that  the  weight  carried  by  the  trailing  wheels  can 
be  utilized  for  starting  heavw  trains  or  overcoming  of  short 
Trades  which  govern  the  tonnage  that  can  be  hauled  over  cer- 
Tain  divisions  of  the  road.      By  this  means   trailing  wheel 
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locomotives  in  many  classes  of  service  can  be  made  much 
more  remunerative  in  their  operation. 

For  many  years  the  locomotive  has  been  considered  by  the 
layman  the  most  extravagant  steam  user  and  coal  burning 
device  in  existence.  This  is  entirely  erroneous.  The  Penn- 
sylvania at  the  present  time  is  having  built  475  locomotives 
with  a  tractive  effort  of  87,000  lb.,  equipped  with  mechanical 
stokers,  fire  brick  arches,  feed  Vvater  heaters  and  super- 
heaters of  the  most  advanced  type.  The  cylinders  are  op- 
erated at  half-stroke  cut-off  when  developing  full  tractive 
effort,  and  the  coal  consumption  per  horsepower  by  actual 
test  is  equal  to  that  of  some  of  our  best  electrical  power 
houses  where  turbines  and  condensers  are  employed,  namely 
an  indicated  horsepower-hour  for  1.83  lb.  of  coal.  Every  user 
of  locomotives  should  examine  carefully  the  construction  of 
these  engines.  Notwithstanding  the  fact  that  they  carry 
250  lb.  boiler  pressure,  there  are  many  features  employed 
worthy  of  general  adoption. 

A  successful  effort  is  now  being  made  by  railway  managers 
to  increase  locomotive  mileage  by  increasing  the  length  of 
runs,  and  on  a  number  of  roads,  notably  in  oil-burning  dis- 
tricts, passenger  trains  are  being  run  over  five,  six  or  seven 
hundred  miles  without  change,  except  as  to  engine  crews. 
One  of  the  important  factors  responsible  for  the  success  of 
this  method  of  operation  is  the  use  of  hard  grease  as  a  lubri- 
cant, as  this  has  eliminated  much  of  the  "oiling  around." 

American  Transportation  Facilities  Best  in  the  World 

Locomotive  development  during  the  past  90  years  has  been 
due  entirely  to  the  constantly  increasing  demand  of  business 
for  better  and  cheaper  transportation.  The  railway  systems 
we  now  enjoy  have  been  made  possible  by  the  enterprise  of 
our  pioneer  railway  builders  of  tlie  past,  who  were  cour- 
ageously supported  financially  by  the  public  as  investors. 
The  people  of  the  United  States  quickly  realized  the  pros- 
perity that  would  follow  the  Iron  Trail.  Foreign  investors 
were  quick  to  absorb  our  railway  securities  and  the  twentietli 
century  found  us  far  better  equipped  with  transportation 
facilities  than  any  nation  in  the  world. 

This  prosperity  was  naturally  noticeable  and  perhaps  in 
excess  of  that  pertaining  to  other  industries.     The  political 
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aspirants  to  fame  seized  upon  the  opportunity  offered  for 
establishing  some  very  serious  opinions  among  our  business 
friends.  The  regulation  of  transportation,  as  to  quality  of 
service,  methods  of  accounting  and  regulation  of  rates  were 
soon  paramount  considerations  and  indulged  in  not  only  by 
our  national  legislators,  but  by  state  governments  as  well. 
The  transportation  horse  was  well  curried  but  poorly  fed, 
soon  its  bones  were  more  in  evidence  than  before  so-called 
scientific  management  and  regulation  had  been  introduced. 
What  was  intended  for  regulation  in  many  instances  proved 
to  be   strangulation,    but   by   superhuman    effort   our   great 


transportation  lines  were  maintained  equal  to  our  business 
requirements.  Terminal  facilities  had  been  perfected,  the 
right  of  way  made  staunch  and  secure,  by  using  new  bridges, 
heavier  rails  and  all  other  underlying  requirements  for  the 
operation  of  maximum  cars  and  locomotives. 

The  large  expenditure  of  $1,540,000,000  this  year  by  the 
railway  systems  of  this  country  to  perfect  and  provide  their 
facilities  to  enable  the  general  business  of  the  country  to  pro- 
ceed without  interruption,  is  well  known  by  all.  A  further 
reflection  shows  that  an  annual  increase  of  7  per  cent  in  our 
requirements,  will  during  the  next  10  years  require  at  least  a 
7  per  cent  increase  in  railway  construction  and  equipment  in 
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for  the   Lehigh  Valley 

order  to  keep  abreast  of  the  demands  of  an  exacting  public. 
In  other  words,  an  expenditure  of  approximately  $1,500,000- 
000  must  be  made  annually  during  the  next  decade  if  we  are 
to  have  dependable  and  proper  service. 

Over  4,000  new  locomotives  will  be  placed  in  service  by 
our  railways  this  year,  capable  of  developing  in  the  aggre- 
gate over  10,000,000  horsepower. 

Public  Opinion  Must  Be  Put  Straight 

The  time  has  now  arrived  when  public  opinion  regarding 
the  railway  transportation  systems  of  this  country  and  the 
operating  devices  employed  thereon  must  be  put  straight. 
There  should  be  a  campaign  for  the  dissemination  of  infor- 
mation and  facts  concerning  terminal  facilities,  extension 
of  lines,  and  reduction  of  delays,  also  as  to  the  improved 
mechanical  appliances,  that  are  vitally  necessary  to  safety 
and  service,  not  alone  applicable  to  locomotives  but  also  to 
other  equipment,  and  the  facilities  that  must  be  employed  to 
maintain  and  keep  in  proper  repair  the  modern  high  duty 
rolling  stock,  so  that  once  more  the  general  public  will  have 
confidence  in  the  various  railway  organizations  and  will 
point  to  their  accomplishments  with  a  great  degree  of  pride. 

The  general  business  of  the  country  cannot  progress  faster 
than  its  transportation  facilities  will  permit.  The  produc- 
tiveness of  our  farms  and  workshops  will  go  for  naught 
if  we  do  not  have  more  efficient  and  more  rapid  facilities 
for  the  distribution  of  our  products.  The  way  to  increase 
prosperity  is  to  increase  our  general  business,  and  to  promote 
our  transportation  facilities  and  various  public  utilities  by 
confidence  and  financial  support,  coupled  with  the  creation  of 
more  efficient  and  economical  devices  in  transportation  equip- 
ment. We  must  all  go  out  into  the  highways  and  byways 
of  business,  and  speak  to  our  business  friends,  encourage 
them  to  address  their  associates  and  workmen  as  to  the 
necessity  of  abandoning  the  demagogue,  political  or  other- 
wise, and  to  create  among  the  general  public  a  return  of  con- 
fidence in  the  vast  army  of  transportation  managers  now 
responsible  for  the  future  of  our  countr}-,  and  to  become 
stockholders  in  all  public  utilities  that  contribute  to  our 
greatness,   and  especially  the  American   railway. 


Increasing  Efficiency  of  Modern  Locomotives 

Changes  Suggested  in  Various  Details  of  Design — Part 
Played  by  Operating  Department 


BALTAS.VR    Martinez,   representing   the    National    Railways   of 
Mexico  and   operated   lines,   read   the   following   paper  de- 
scribing a  new  device  that  is  being  applied  to  Mexican  loco- 
motives. 

Draft  Regulator  and  Low  Degree  Superheater 

Under  the  subject  of  "Increased  Locomotive  Efificiency"  I  wish 
to  offer  remarks  in  reference  to  a  combined  draft  distributing 
deflector  and  low  degree  steam  superheater,  which  has  been  tried 
out  and  is  being  applied  generally  to  the  locomotives  on  the  Na- 
tional Railways  of  Mexico  and  Operated  Lines. 

Since  the  advent  of  the  locomotive  as  a  power  unit,  one  of  the 
principal  problems  has  been  the  question  of  proper  drafting  and 
distribution  of  heat  to  the  entire  heating  surfaces  of  the  firebox 
and  flues.  The  maximum  capacity  of  a  locomotive  can  only  be 
obtained  through  perfect  combustion  in  the  firebo.x  and  by  the 
total  and  uniform  utilization  of  heating  surfaces,  together  with 
a  proper  circulation  of  water  in  the  boiler. 

With  the  standard  Master  Mechanics  and  other  draft  appliances 
commonly  in  use,  the  center  and  lower  boiler  tubes  burn  out  and 
require  renewal  sooner  than  the  balance  of  the  tubes  and  the 
center  and  lower  parts  of  the  flue  sheets  show  the  effect  of  ex- 
cessive temperature  more  than  any  of  the  lateral  or  upper  parts  of 
the  flue  sheets  or  of  the  flues  in  the  corresponding  parts  of 
sheets.  Therefore,  it  can  plainly  be  seen  that  the  greater  portion 
of  the  gases  passing  at  a  very  high  temperature  from  the  firebox 
have  followed  the  path  of  least  resistance,  that  is,  through  a 
triangular  section  of  the  flues  with  the  base  at  the  bottom  of  the 
flue  sheet  leading  up  to,  or  near  the  center  of  the  sheet.  Due  to 
the  fact  that  the  exhaust  jet  is  centrally  located  in  the  smoke- 
box  and  that  the  area  of  the  point  of  suction  is  a  great  deal  less 
than  the  grate  area  of  the  firebox,  it  follows  that  the  tendency 
of  the  gases  or  products  of  combustion  is  to  be  drawn  through 
the  triangular  flue  section  referred  to. 

The  device  we  are  using  is  a  hollow  plate  practically  correspond- 
ing to  the  dimensions  of  the  periphery  row  of  flues,  and  placed 
transversely  in  the  smokebox  and  parallel  to  the  front  flue  sheet, 
at  a  distance  of  from  3  to  4  in.  from  it,  thereby  retarding  to  a 
certain  extent  the  flow  of  gases  through  the  center  section  of 
flues  and  at  the  same  time  creating  an  increased  use  of  the  outer 
and  upper  flues,  which  has  the  effect  of  spreading  the  fire  and 
causing  the  flames  to  uniformly  heat  not  only  the  crown  sheet  but 
the  side  sheets  as  well. 

As  a  proof  of  this  statement,  after  one  and  a  half  year's  service 
in  the  smokebox  of  an  oil-burner  locomotive,  the  device  was  re- 
moved and  it  was  found  that  the  impinging  of  the  sand  against 
the  plate  had  created  an  equal  erosion  opposite  each  flvie. 

By  these  means  we  accomplish  the  utilization  of  the  entire 
heating  surfaces  of  the  firebox  and  flues,  with  a  consequent  and 
natural  increase  in  the  thermal  efficiency  of  the  boiler  and  a  better 
combustion  over  the  entire  grate  surfaces,  resulting  from  an  even 
and  more  constant  pull  over  the  fire  surface ;  besides,  operation  of 
locomotives  equipped  with  this  device  demonstrates  that  the  fire 
burns  evenly  over  the  entire  grate  surface,  and  that  as  a  result 
there  is  considerable  economy  obtained  in  fuel. 

In  addition  to  a  more  complete  distribution  of  draft,  the  de- 
flector plate  being  a  hollow  one,  either  part  or  all  of  the  steam 
may  pass  through  it,  thus  delivering  to  the  cylinders  a  steam  of 
fairly  dry  quality  which  may  be  termed  a  low  degree  of  super- 
heated steam.  Practice  has  proven  that  there  is  sufficient  heat 
taken  up  by  the  steam  while  passing  through  this  device  to  about 
offset  any  tendency  to  condensation  during  the  period  of  expansion 
in  the  cylinder. 

The  drying  out  of  steam  or  low  degree  superheating  is  accom- 
plished by  allowing  the  steam  to  pass  through  the  plate,  which 
maintains  a  high  temperature  owing  to  the  impinging  and  friction 
of  the  hot  gases  as  they  are  e.xpelled  from  the  tubes. 

As  previously  stated,  the  combined  heat  distributing  deflector 
and  low  degree  steam  superheater  was  thoroughly  tested  during 


IS  months,  four  years  ago,  by  the  National  Railways  of  Mexico. 
At  the  present  time  there  are  ISO  locomotives,  both  oil  and  coal 
burners,  equipped  with  this  device  and  it  has  been  decided  that  the 
remaining  locomotives  should  be  so  equipped. 

The  general  results  obtained  with  the  use  of  this  device  are  as 
follows:  (1)  a  13  per  cent  fuel  economy  when  burning  oil; 
(2)  a  l.S  per  cent  fuel  economy  when  burning  coal;  (3)  a  reduc- 
tion of  9  per  cent  in  water  consumption ;  (4)  a  very  noticeable 
decrea.se  in  staybolt  breakage;  (S)  a  substantial  decrease  in  en- 
gine failures  due  to  leakage  of  flues ;  (6)  the  temperature  of  steam 
in  the  cylinders  of  the  locomotive  increases  32  deg.  F.  above  the 
corresponding  steam  temperature  at  200  lb.  boiler  pressure;  (7) 
a  proper  and  sufficient  draft  can  be  obtained  through  the  flues  and 
around  the  periphery  of  the  deflector  plate,  with  an  increased 
nozzle  opening  of  approximately  3  per  cent ;  (8)  no  difficulty  is 
experienced  in  keeping  dry  pipe  and  steam  pipe  joints  tight,  as  this 
particular  construction  provides  sufficient  flexibility  to  permit  ex- 
pansion and  contraction  without  setting  up  undue  strains  at  dry 
pipe  and  steam  pipe  joints;  (9)  one  noticeable  foature  in  con- 
nection with  this  device  is  that  there  has  not  been  any  trouble 
experienced  with  flues  becoming  stopped  up.  This  is  explained  by 
the  fact  that  all  of  the  flues  are  uniformly  working. 

We  have  demonstrated  to  our  own  satisfaction  that  the  engines 
are  easily  lubricated  and  such  lubrication  is  maintained  as  easily  as 
in  the  case  of  the  saturated  steam  locomotive. 

No  special  oil  is  required  for  the  lubrication  of  locomotives 
equipped  with  this  device,  and  no  difficulty  has  been  experienced 
as  to  packing  or  valves  blowing. 

There  are  many  other  salient  points  in  connection  with  this 
device,  such  as  reduction  in  running  and  enginehouse  repairs, 
conservation  of  cylinder  and  piston  packing,  etc.,  all  of  which  have 
convinced  us  of  the  high  sustained  over-all  efficiency  of  loco- 
motives equipped  with  this  device.  I  will  not  attempt  to  cover 
these  points  in  detail,  as  we  believe  it  would  be  easier  and  more 
satisfactory  for  you  to  send  your  own  representatives  down, 
who  will  see  for  themselves  and  testify  to  my  statements. 

Lighter  Weight  and  Increased  Power  from 

Special  Steels  and  Use  of  Three  Cylinders 

A.  H.  Fetters  (U.  P.)  :  We  sometThies  forget  that  the 
efliciency  of  the  modern  locomotive  is  as  much  a  matter  of  proper 
operating  conditions  as  of  design.  However  well  a  locomotive  may 
be  designed  we  must  realize  in  practice  the  operating  efficiencies 
by  taking  advantage  of  the  many  daily  factors  that  go  toward 
wasting  or  conserving  locomotive  fuel  and  locomotive  service 
hours.  When  full  advantage  is  taken  of  these  factors  the  ulti- 
mate economy  is  reached. 

The  mere  addition  to  a  locomotive  of  a  number  of  well  recog- 
nized economical  devices  does  not  necessarily  produce  economy  in 
ultimate  operation,  but  the  well  planned  and  scientific  application 
of  certain  of  these  devices,  based  upon  their  reaction  to  specific 
operating  conditions,   will   produce  the  economies   sought. 

The  last  ten  years  have  been  marked  by  a  pronounced  effort 
toward  increasing  the  thermal  efficiency  of  the  locomotive,  as 
noted  by  the  adoption  of  the  superheater,  feed  water  heater,  ex- 
haust steam  injector,  brick  arch,  syphon,  etc. 

Other  devices  contemplate  improvement  of  mechanical  operation, 
including  many  well  designed  specialties  of  earned  recognized 
merit,  and  others  that  have  not  yet  been  proven.  In  contemplating 
the  addition  of  these  economy  producing  devices  to  a  given  design, 
we  should  try  to  strike  a  balance,  so  far  as  possible,  between 
fuel  and  operating  economies  thus  produced,  and  the  extra  main- 
tenance and  time  out  of  service,  which  the  addition  of  a  large 
number  of  these  devices  is  liable  to  entail.  A  25  per  cent  saving 
in  fuel  is  only  a  saving  during  the  time  the  locomotive  '';  in 
actual  operation.  A  well  designed  conventional  type  of  locorr^ 
without  economy  producing  adjuncts  will  earn  a  better  reputai.. 
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on  the  road  than  a  poorly  designed  locomotive  with  plenty  of 
economy  accessories. 

It  is  possibly  true  that  the  modern  locomotive  design  has  reached 
a  point  where  further  progress  will  be  slow  and  laborious — there 
are,  however,  some  further  possibilities,  particularly  in  the  matter 
of  improving  the  horse-power  weight  ratio.  It  is  possible  that 
lighter  designs  will  be  built  in  the  future,  without  in  any  way 
impairing  the  strength,  by  taking  advantage  of  better  materials 
and  improved  ideas.  At  present  there  is  undoubtedly  an  oppor- 
tunity for  eliminating  a  part  of  the  weight  of  the  heavy  conven- 
tional design  of  locomotive  frame,  which  is  imeconomical  for 
two  reasons;  first,  on  account  of  the  poor  stress  distribution  of 
metal ;  second,  on  account  of  large  sections  in  cast  steel  working 
out  poorly  in  foundry  practice.  Cylinders  are  also  too  heavy  and 
■  should  be  designed  more  frequently  in  cast  steel,  with  proper 
■wearing  bushings. 

In  the  future  I  believe  that  staybolts  will  be  made  of  high- 
grade  alloy  steels,  having  a  tensile  strength  two  or  three  times 
that  of  the  present  iron  staybolts,  with  as  good  or  superior  fatigue 
properties.  This  seems  possible,  particularly  in  view  of  the  large 
introduction  of  flexible  staybolts. 

We  have  not  yet  reached  the  ultimate  limit  in  the  reduction 
of  reciprocating  weights  made  possible  by  the  use  of  still  better 
materials. 

In  the  last  few  years  the  metallurgist  has  presented  the  loco- 
motive designer  with  a  valuable  heritage  in  highly  improved  steels, 
bearing  alloys,  etc.,  in  which  the  designer  is  not  always  permitted 
to  invest  for  his  employer,  who  unfortunately  so  frequently  sees 
only  the  first  cost,  and  not  the  dividends..  Limitations  in  this 
direction  are  deplorable  and  tend  to  stunt  real  progress. 

We  should  abandon  the  practice  of  buying  locomotives  like 
■we  buy  a  pair  of  shoes — ready-made.  If  we  can  design  a  fair 
locomotive  in  four  months  and  one  .good  one  in  six  months,  we  can 
design  a  better  one  in  a  year  or  more,  and  the  dividends  on  the 
extra  time  involved  will  be  large. 

The  modern  trend  toward  longer  locomotive  runs  calls  for 
the  use  of  the  best  materials  that  science  can  produce,  coupled 
with  a  new  effort  by  the  designer  to  incorporate  a  real  stamina, 
as  the  locomotive  of  tomorrow  will  be  called  upon  to  run  a  modern 
marathon  in  place  of  the  100-yard  dash  of  our  past  experience  in 
locomotive  runs. 

Acknowledging  that  the  modern  locomotive  has  about  reached 
the  available  limitation  of  individual  axle  load,  and  that  little 
further  can  be  expected  in  this  direction  or  in  the  increase  in 
nimiber  of  axles  available  for  traction,  it  would  appear  that  any 
improvement  that  could  be  made  in  the  conventional  adhesion 
factor  of  four  to  one  would  give  the  designer  a  new  hold  upon 
the  problem  of  how  to  build  a  more  powerful  locomotive  within 
the  present  weight  limitation. 

As  the  present  adhesion  ratio  of  the  two-cylinder  locomotive  is 
definitely  fixed  within  narrow  limitations,  it  is  my  belief  that  the 
possibilities  of  the  three-cylinder  simple  locomotive  will  soon  be 
exploited.  The  adoption  of  a  third  cylinder  makes  it  possible 
safely  to  reduce  the  factor  of  adhesion  to  3.5  or  less,  whereby 
a  proportionate  amount  of  tractive  force  can  be  developed  with- 
out increasing  the  present  axle  load. 

It  is  my  thought  that  a  carefully  proportioned  three-cylinder 
simple  locomotive  with  its  uniform  torque  and  increased  starting 
effort  is  -^-orthy  of  a  great  deal  of  study  in  connection  with  the 
problem  of  starting  and  handling  our  excessively  heavy  modern 
passenger  trains. 

Operating  Department  May 

Secure  Locomotive  Efficiency 

W.  L.  Robinson  (B.  &  O.)  :  It  is  generally  understood  that 
proper  maintenance,  particularly  of  fuel  and  capacity  increasing 
devices,  is  essential  for  efficient  operation,  and  it  is  further  gen- 
erally recognized  that  adequate  locomotive  terminals  and  facilities 
for  promptly  caring  for  existing  power  is  necessary.  It  is  under- 
stood that  many  terminals  are  undergoing  re-arrangement  of  lay- 
outs and  re-designed  facilities  for  inspection,  coaling  and  clean- 
ing of  fires.  The  efficient  operation  of  the  best  designed  and 
most  modern  locomotives  is  dependent  upon  such  handling  at 
the  terminals  as  will  insure  flues  being  properly  cleaned,  super- 
heater elements  functioning  properly,  smokebox  air  leaks  elimi- 
nated, etc.  The  installation  of  proper  methods  of  cleaning  out 
carbon  from  the  exhaust  passages  of  cylinders  is  worthy  of  con- 
sideration.    Cases  have  come  under  observation  where  an  engine 


was  not  performing  satisfactorily,  but  w-hen  exhaust  passages 
were  cleared  of  carbon,  the  operation  was  equal  to  what  it  was 
when  the  engine  was  received  from  the  builders. 

Assuming  that  the  mechanical  maintenance  and  handling  forces 
are  approaching  an  efficient  basis,  attention  is  directed  to  features 
cormnonly  classed  as  belonging  to  the  transportation  or  operating 
department,  which  if  given  proper  consideration  further  promote 
efficiency,  among  which  may  be  mentioned  the  following: 

1.  Determination  of  greatest  gross  ton-mileage  per  hour  of 
crew  time  or  proper  tonnage  rating  and  maintenance  of  highest 
economical  train  load. 

2.  Necessary  competent  road  supervision  for  instruction  of 
engine  crews  as  to  what  is  expected  of  them  to  get  the  most  out 
of  improved  design  and  proven  fuel  and  capacity  increasing 
devices. 

3.  Disbursement  of  a  continuous  uniform  quality  of  fuel. 
Some  coal  is  too  good  for  railroad  use,  some  not  good  enough; 
however,  it  is  preferable  to  have  uniformity  in  order  that  the 
crew  may  know  definitely  what  to  expect. 

4.  Encouragement  and  insistence  on  engineers  definitely  de- 
termining the  cause  of  locomotives  not  efficiently  operating  and 
reporting  the  irregularities  or  defects  correctly. 

5.  Serious  study  of  local  conditions  to  determine  by  what 
methods  increased  miles  per  day  may  be  obtained  from  locomo- 
tives. On  a  large  railroad,  one  territory  may  obtain  good  results 
by  extending  the  runs  over  more  than  one  division,  another  terri- 
tory by  assignment  of  locomotives  to  regular  crews  and  another 
by  the  extension  of  the  turn-around  system. 

6.  Scheduling  of  freight  trains,  thereby  permitting  roimdhouse 
forces  to  anticipate  when  locomotives  have  to  be  available. 

7.  Proper  classification  and  dispatching  of  trains,  making  them 
up  so  they  require  little  or  no  switching  at  congested  points, 
thereby  reducing  yard  delays  and  permitting  of  increased  amount 
of  "main-tracking,"  as  well  as  longer  runs  of  locomotives.  A 
study  of  the  instructions  regarding  "System,  Divisional  and 
Through  Qassification  of  Freight  Service,"  in  effect  on  the 
B.  &  O.,  prepared  by  E.  T.  Horn,  chief  of  yard  and  terminal 
operation,   cover   what   has   generally  proven   beneficial. 

8.  Increased  attention  to  the  cost  of  operation  of  the  various 
types  and  classes  of  locomotives  in  order  that  the  total  cost  of 
operation  of  the  -various  classes  can  be  determined.  The  cost 
of  fuel  and  wages  generally  runs  over  50  per  cent  of  the  cost 
of  operation  and  at  present  many  roads  made  studies  of  fuel  and 
wage  cost,  but  are  handicapped  through  inability  to  obtain  the 
maintenance  cost  by  types  or  classes  of  locomotives. 

9.  Satisfactory  water  supply  in  order  to  reduce  the  necessity 
at  shop  terminals  for  delays  incident  to  frequent  boiler  washing, 
repairing  boiler  leaks,  etc. 

The  last  thought  that  I  had  in  mind  was  expressed  in  a  most 
effective  manner  by  Mr.  Storey  yesterday  in  his  talk,  that  was 
with  relation  to  bringing  about  a  better  understanding  between  the 
various  departments. 

I  have  had  considerable  experience  in  some  of  the  various 
departments  and  I  think  that  the  average  mechanical  man — I 
mean  in  the  minor  class  to  which  I  belong — should  better  imder- 
stand  the  transportation  officer  and  that  the  transportation 
officer — the  minor  ones  I  am  speaking  of — should  better  imder- 
stand  the  mechanical  officer.  I  think  that  is  one  of  the  best 
ways  of  increasing  efficiency  on  the  modern  locomotives,  a  better 
understanding  between  the  roundhouse  foreman  and  the  yard- 
master  and  those  people  down  to  and  below  the  rank  of 
superintendent. 

General  Comments 

C.  A.  Seley:  I  hesitate  to  take  issue  with  my  friend.  Fetters, 
but  there  is  one  point  in  his  paper  about  which  I  would  like  to 
raise  a  warning,  that  is  regarding  steel  staybolts.  A  friend  of 
mine  some  years  ago,  in  charge  of  a  road,  a  subsidiary  of  the 
Steel  Corporation,  said  to  me,  "Why  can't  we  use  steel  for 
staybolts  ?" 

I  said,  "There  is  a  very  good  reason  and,  as  proof  of  that 
reason,  there  is  not  a  steel  staybolt  in  any  locomotive  in  the 
United   States  that  I  know  of." 

"Well,"  he  said,  "look  at  the  improvement  there  has  been  in 
steel  in  the  last  few  years.  You  can  tie  steel  in  a  double  bow 
knot  and  do  all  of  these  things  that  you  could  not  do  formerly, 
and  that  is  what  you  need  in  a  staybolt." 

I  said,  "Try  it  and  let  me  know  what  the  results  are." 
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I  did  not  see  the  man  for  some  time,  but  another  representative 
saw  this  man  within  a  few  weeks  and  he  said,  "I  will  take  off 
my  hat  to  Mr.  Seley.  I  got  some  chrome-alloy  steel,  the  finest 
I  could  get  at  Pittsburgh;  you  could  do  ever>thing  with  it  in  a 
laboratory.  I  made  it  into  staybolts  and  put  it  into  the  boiler, 
but  it  didn't  last  a  week." 

Another  western  road  some  years  ago  thought  it  would  try 
steel  for  staybolts  and  got  some  soft  steel  and  put  it  in.  It  lasted 
a  while  and  then  it  commenced  to  break,  but  tlie  unfortimate 
feature  of  the  breakage  was  the  fact  tliat  the  bolts  broke  in 
bunches.  You  are  all  aware  of  the  breakage  of  steel  axles, 
crank  pins  and  other  parts  and  doubtlessly  have  noticed  the 
rather  fresh  break  that  sometimes  made  you  wonder  what  sort 
of  a  blow  or  push  or  twist  or  strain  could  be  put  on  fresh 
material  to  do  that.  It  is  a  characteristic  of  steel  to  break  in  a 
curious  fashion,  on  account  of  its  homogeneity.  Staybolt  iron  on 
the  contrary  is  built  up.  As  a  result  you  get  your  fracture 
time  when  you  don't  know  much  about  it,  and  that  is  when  you 
are  firing  up,  when  your  firebox  is  full  of  smoke,  when  you 
can't  observe  the  action  of  the  staybolt.  and  that  is  the  time 
that  it  gets  a  little  check. 

That  starts  the  progressive  fracture  and  final  failure  of  the 
staybolt.  There  are  certain  things  you  can  do  to  lessen  the 
breakage  of  staybolts  by  design.  It  is  not  necessary  to  go  into 
that  in  this  connection,  but  as  regards  the  use  of  steel  permit 
me  to  make  at  least  the  warning.  "Try  it  if  you  like." 

It  is  a  fact  that  steel  is  permitted  for  staybolts  in  the  marine 
service  of  the  United  States.  I  have  talked  with  the  General  in 
Washington  and  he  admitted  it  and  said  he  was  sorry,  but  he 
couldn't  help  it.  He  also  said  that  any  engineer  having  trouble 
with  steel  staybolts  in  a  marine  boiler  generally  stops  the  trouble 
by  putting  in  an  iron  one. 

Another  point  I  would  like  to  bring  up  is  efficiency ;  whether 
it  is  real  or  whether  it  is  only  apparent.  In  that  connection,  the 
remarks  of  Mr.  Aishton  with  reference  to  getting  acquainted  with 
all  the  accounting  methods  were  very  pertinent.  The  cost  of 
all  these  things,  in  the  final  analysis,  is  what  counts,  and  we 
want  to  get  the  proper  distribution  of  all  the  costs  in  making 
tests  of  new  devices  or  materials  that  are  on  the  road,  of  different 
classes  of  locomotives  against  one  another,  etc. 

I  was  struck  with  the  application  of  that  idea  on  the  discussion 
of  the  stoker.  It  is  true  that  the  stoker  will  permit  the  use  of 
an  inferior  fuel  and  has  rather  encouraged  the  use  of  an  inferior 
fuel.  Why  shouldn't  it?  What  is  the  ultimate  cost?  There 
is  the  true  measure. 

'We  do  things  on  a  railroad  in  rather  a  rough  fashion.  Very 
often  we  have  been  computing  these  results  in  ton-miles.  What 
does  a  ton-mile  mean  ?     Y'ou  multiply  the  number  of  tons  by  the 


number  of  miles  and  you  get  ton-miles,  but  in  making  a  test  on 
a  locomotive,  particularly  on  a  freight. run,  you  arc  not  taking 
into  account  the  more  important  factor,  that  is,  the  question  of 
time.  An  en.gine  may  take  twice  the  hours  that  another  engine 
takes  in  going  over  the  road,  but  you  get  the  same  ton-miles. 

As  an  instance  of  that,  recently  a  test  was  made  on  the  N.  C. 
&  St.  L.,  a  syphon-equipped  engine  produted  a  result  in  ton- 
miles  of  a  .saving  of  10.7  lb.  of  fuel,  but  in  addition  to  that  there 
was  a  time  saving  of  6.55  per  cent.  Now,  there  was  something 
worth  while.  The  operating  officers  of  that  road  think  more 
of  that  time  saved  than  they  do  of  the  coal,  and  it  occurred  to 
me  to  combine  those  two  expressions  into  one  of  savin,?,  "ton- 
mile-hours,"  and  I  got  a  result  of  165^  per  cent.  The  question 
of  time  is  an  clement   in  oo!-ts  on  a  railroad,  whatever  you  do. 

In  this  connection  I  would  refer  you  to  a  recent  discussion 
in  the  New  York  Railroad  Club  where  Col.  Emerson,  of  the 
U.  S.  A.,  gave  a  very  pertinent  discussion  of  ton-mile-hours,  or 
elapsed  time,  in  reference  to  the  real  cost  of  relative  operations. 

CiR.ArroN  GREENOur.H  (Baldwin  Locomotive  Works)  :  The 
thing  which  affects  the  efficiency  of  a  locomotive  is  its  ability 
to  grow.  It  has  two  limitations.  One  of  these  may  be  termed 
financial  and  the  other  physical.  The  financial  limitations  are 
those  tliat  can  be  removed.  Those  things  have  been  discussed. 
They  are  discussed  on  every  road.  They  are  discussed  with 
almost  every  order  for  locomotives  which  is  placed.  Those 
are  the  things  that  can  be  removed.  The  physical  limitations 
of  the  tunnels,  the  gage  of  track,  the  quality  of  the  road,  its 
ability  to  stand  a  load,  those  are  the  things  which  are  ultimately 
going  to  be  the  limiting  factor  as  to  what  we  are  able  to  do  with 
the  locomotive  until  they  are  removed. 

Now  the  strange,  paradoxical  aspect  of  this  situation  is  that 
those  very  limitations  up  to  the  present  time  are  the  things  which 
have  made  it  necessary,  irrespective  of  financial  cost  or  con- 
venience to  bring  the  locomotive  to  the  state  of  economical 
efficiency  which  it  now  enjoys.  For  instance,  if  we  had  had 
roadbeds  of  infinite  stability  it  would  not  have  been  necessary 
to  go  into  the  matter  of  counterbalancing  and  the  use  of  higher 
grade  steels  for  moving  parts  so  that  the  dynamic  augment 
would  be  reduced  to  a  minimum.  Had  it  not  been  for  the 
limitations  in  height  and  width  it  would  not  have  'been  necessary 
for  us  to  use  the  superheater  and  various  other  devices  to  get 
all  that  is  possible  out  of  a  boiler  in  a  limited  space  of  time. 

The  one  thought  that  I  wish  to  leave  with  you  is  that  we 
should  try  to  overcome  the  financial  difficulties  so  that  we  would 
plan  for  the  future  instead  of  the  present.  The  time  is  coming 
when  we  will  have  seriously  to  consider  what  is  to  be  done  to 
get  more  room  in  which  to  put  the  tremendous  units  of  power 
which  we  are  now  making  and  developing. 
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Report  of  the  Committee  on  Loading  Rules 

New  RegLilations  Added  for  the  Pyramidal  Loading  of 
Straight  Concrete  Pipe  on  Flat  Cars 


DURING  the  past  year,  the  committee  as  a  whole,  as  well 
as  subcommittees,  have  held  meetings  with  shippers  con- 
cerning recommendations  for  changes  and  additions  to  the 
loading  rules.  A  number  of  suggestions  for  changes  in  the 
rules  were  also  received  from  the  members.  Trial  loads,  em- 
bodying new  forms  of  loading,  were  sent  out  and  carefully  fol- 
.  lowed  to  destination  in  order  to  determine  the  safety  and  prac- 
ticability of  such  loadings.  In  its  work,  your  committee  has  had 
the  hearty  co-operation  of  the  steel  and  automobile  industries  and 
is  indebted  to  their  representatives  for  their  able  assistance. 

As  a  result  of  these  deliberations  the  committee  submits  the  fol- 
lowing  recormiiendations    for   changes   in   the   rules    for   your   ap- 
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proval  and  submission  to  letter  ballot  for  adoption  by  the  Mechani- 
cal Division : 

Rule  5 

To  make  clear  to  the  shipper  what  weight  of  lading  may  be 
placed  on  cars,  the  following  additional  note  is  proposed : 

"Where  cars  are  marked  zvith  capacity,  80,000  lb.  or  over,  they 
can  be  loaded  to  the  above  'Load  Weight  Limits,'  except  where 
other  load  limit  markings  are  stenciled  on  the  cars." 

Rule  9 

The  wording  of  the  section  (a)  of  this  rule  has  been  revised  as 
follows  to  clarify  the  meaning;  the  principle  of  the  rule  or  per- 
mitted load  weights  has  not  been  changed : 

"(a)  For  loads  carried  on  one  bearing-piece  per  car  (with  or 
without  sliding-pieces)  located  at  or  near  center  of  car,  the  weight 
of  lading  must  not  exceed  two-thirds  the  capacity  of  car  when  car- 
ried on  flat  or  drop-end  gondola  cars  of  all-steel  or  steel  under- 
frame  construction,  or  on  flat  or  drop-end  gondola  cars  of  wooden 
construction  having  more  than  two  truss  rods.  On  all-steel  or 
steel  underframe  flat  or  drop-end  gondola  cars  constructed  with 
fish-belly  girders,  the  weight  of  lading  must  not  exceed  three- 
quarters  of  the  capacity  of  car." 

It  is  recommended  to  omit  reference  to  Fig.  68  in  fourth  line  of 
Rule  9  (e)  and  relocate  bearing-piece  on  middle  car  of  Fig.  67. 
Fig.  68  does  not  apply  to  this  rule.  The  bearing-piece  on  middle 
car  of  Fig.  67  should  be  relocated  on  account  of  weight  limits. 

Rule  19 

This  rule  is  revised  as  follows  to  take  care  of  special  material, 
such  as  bridge  girders,  columns,  etc.,  that  are  heavy  at  one  end : 

"All  carrying  cars  must  be  considered  of  the  same  capacity  as 
the  one  of  lesser  capacity,  except  where  the  lading  consists  of  spe- 
cially constructed  material  that  is  heavy  at  one  end.  Care'  should 
be  taken  not  to  exceed  weight  restrictions  coz-ered  in  Rules  9  (o), 
9  (6)  and  9  (c)  for  each  carrying  car." 

Rule  21 
This  rule  is  revised  as  follows  to  permit  securing  the  lift  lever 
where  it  cannot  be  readily  disconnected  from  the  coupler  lock  lift : 


"The  cars  must  be  jacked  apart  by  placing  one  jack  on  each  side 
of  the  coupler,  separating  the  cars  until  the  couplers  are  pulled  out 
to  the  fullest  extent,  inserting  metal  blocks  (e.xcept  cast  iron)  to 
completely  fill  the  space  between  horn  of  coupler  and  end  sill,  dis- 
connecting the  lock  pin  connection  (where  practical)  or  securing 
the  lift  lever  so  as  to  render  it  inoperative.     See  Figs.  3  and  4. 


"Note. — Composite  spacing  block,  as  shown  on  Fig.  3-A,  may  be 
used  as  an  alternative  arrangement  for  twin  or  triple  loads." 

Rule  27 

In  the  twelfth  and  thirteenth  lines  it  is  proposed  to  change  tht 
reference  "Figs,  48  or  53"  to  read  "Figs.  49  and  S3."  Fig.  48  is 
obsolete.     Fig.  49  is  included  as  an  additional  reference. 

Rule  28 

The  rule  is  revised,  as  shown  below,  to  overcome  the  difficulty 
experienced  by  shippers  in  obtaining  the  required  4-in.  clearance 
between  lading  and  floor  of  car  with  fle-xible  material.  The  com- 
mittee considered  this  safe  on  steel  or  steel  underframe  cars. 

"Bearing-pieces  must  never  be  placed  between  bolster  and  end 
of  car,  unless  special  provision  is  made  therefor  in  detail  instruc- 
tions. When  there  is  but  one  bearing-piece  on  a  car,  it  must  be 
placed  at  least  12  in.  from  center  of  bolster  toward  center  of  car. 
Sliding-pieces  should  preferably  be  placed  over  the  car  body-bol- 
ster, but  in  the  case  of  Acxible  material,  in  order  to  obtain  the  re- 
quired 4-in.  clearance  from  iloor  of  car,  the  sliding-pieces  may  be 
placed  not  more  than  18  in.  ahead  of  center  line  of  bolster  on  cars 
of  steel  or  steel  underframe  construction." 

Rule  155 

The  second  paragraph  of  this  rule  is  revised  to  omit  reference 
to  10-in.  clearance  between  lading  at  the  doorway  and  inside  of  the 
door  line.  In  maintaining  the  10-in.  clearance,  material  loaded 
longitudinally  with  the  car  works  out  between  the  sides  of  the  car 
and  tiers  at  the  doorway.     The  revised  rule  permits  loading  mate- 
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Fig.  IIO-B — Loading  of  Straight  End  Concrete  Pipe  on  Flat 

Cars 

rial  at  the  doorway  to  the  inside  line  of  the  car.    This  will  prevent 
material  loaded  longitudinally  from  working  out  of  place. 

It  is  proposed  to  change  Fig.  39  to  conform  to  the  proposed 
change  in  Rule  155. 

Rule  207 

This  rule  is  revised  to  omit  reference  to  form  of  loading  shown 
on  Figs.  47  and  48,  which  are  obsolete,  and  placed  on  basis  of 
loading  shown  in  Fig.  49,  which  is  the  form  in  common  use.  It  is 
proposed  to  omit  Figs.  47  and  48  from  the  rules. 

"Large  girders  loaded  on  flat  side  on  flat  cars,  must  always  be 
carried  on  bearing-pieces  not  less  than  3  in.  by  8  in.  in  section. 


526 


July,  1923 


RAILWAY     MECHANICAL    ENGINEER 


527 


Bearing-pieces  must  be  placed  near  eacli  bolster  and  not  more  than 
18  in.  from  center  line  of  bolster.  Spacing  planks  not  less  than 
2  in.  by  8  in.  in  section  must  be  placed  between  consecutive  girders 
and  girders  must  be  clamped  together  as  shozvii  in  Fig.  49.  Top 
clamping  pieces  to  be  not  less  than  4  in.  by  6  in.  in  section  (hard- 
wood Zi'ith  y^-in.  bolts  in  each  end  to  prc^'cnt  splitting)  and  vertical 
rods  not  less  than  1  i>i.  in  diameter,  passing  through  bearing-piece, 
Aoor  of  car  and  cleat  2  ;'».  by  4  in.  by  18  in.  placed  longitudinally 
nuder  floor  of  car.  With  loads  24  in.  in  height  or  over,  braces 
must  be  added  as  shown  in  Fig.  S3." 

It  is  proposed  to  omit  the  last  three  lines  of  the  note  at  bottom 
of  Fig.  49,  reading  as  follows :  "When  bearing-  pieces  must  be 
bolted  through  floor  and  cleat  as  shown  in  Fig.  37."  The  bearing- 
pieces  referred  to  are  secured  by  rods  passing  through  bearing- 
pieces  and  floor  of  car,  as  shown  on  Fig.  49,  and  latter  portion  of 
note  is  unnecessary. 

Rule  208 

The  first  paragraph  of  this  rule  is  revised  to  permit  loading 
girders  and  half-roof  trusses  (single  loads)  without  bearing-pieces 
where  they  can  be  so  loaded  without  damage  to  the  material. 

"Open  girders,  half-roof  trusses,  and  similar  material,  loaded  on 
single  gondola  cars,  as  shown  in  Fig.  SO,  must  rest  on  two  bearing- 
pieces  7i,'liC)i  bearing-pieces  are  necessary  to  protect  car  and  lading. 
When  loaded  on  single  gondola  car  with  oz'crliang  protected  by  an 
idler,  as  shoiim  in  Fig.  S0-/4,  two  bearing-pieces  not  less  than  6  in. 
wide  and  4  in.  thick  must  be  used.  On  all  loads,  whether  sup- 
ported by  bearing-pieces  or  not,  tivo  timbers  not  less  than  4  in.  by 
6  in.  must  be  placed  above  lower  chord  of  trusses  or  girders,  and 
securely  bolted  through  bearing-pieces,  floor  and  longitudinal  cleat 
under  floor.  Load  must  be  secured  from  shifting  transversely  by 
pairs  of  4-in.  by  S  in.  hardwood  stakes  or  green  saplings  5  in.  in 
diameter  at  center,  and  opposite  stakes  fastened  together  by  means 
of  tw'o  lin.  by  6-in.  tie  boards,  one  on  each  side  of  stake,  and  se- 
cured at  each  end  by  three  ten-penny  wire  nails,  the  boards  passing 
under  and  touching  top  chords  of  trusses  or  girders.  Two  blocks 
about  a  foot  in  length  and  of  sufficient  height  to  block  outside 
girders  must  be  securely  nailed  with  not  less  than  six  ten-penny 
■wire  nails  between  tie  boards  against  outside  girders.  Diagonal 
braces  must  be  fastened  to  stakes  and  cross-tie  boards." 

Rule  223 

This  rule  has  been  revised  as  follows  to  permit  increased  length 
of  overhang  where  cars  of  long  wheel  base  are  used. 

"This  method  of  loading,  as  shown  by  Figs.  58.  59  and  60,  may 
be  made  use  of  to  load  long  lattice  girders,  columns,  one-balf  roof 
trusses  and  similar  material  that  would  be  injured  if  loaded  on 
more  than  one  car.  The  total  length  of  material  loaded  in  this 
manner  shall  not  exceed  twice  the  distance  between  center  of  bear- 
ing pieces  plus  5  ft.,  zvhere  the  material  is  of  uniform  weight 
throughout  its  length.  Where  the  material  is  of  special  construc- 
tion, with  light  overhang,  a  length  of  overhang  not  to  exceed  70 
per  cent  of  the  distance  bet'ween  center  of  bearing-pieces  will  be 
permitted.  In  all  cases  the  limits  in  Rules  13  aiuf  221  for  length, 
mdth  and  height  of  overhang  shall  not  be  exceeded.  From  a  point 
of  safety  in  transit,  it  is  a  very  undesirable  method  and  should  be 
used  only  when  absolutely  necessary.  .\  maximum  limit  of  80,000 
pounds  is  placed  on  loads  of  this  character." 
•Rule  224 

It  is  proposed  to  omit  from  the  last  paragraph  reference  to  Rule 
207.  making  last  sentence  of  paragraph  read  as  follows:  "To  pre- 
vent longitudinal  motion,  plates  or  clamps  should  be  applied  m  the 
most  suitable  manner."     Rule  207  is  no  longer  applicable. 

Rule  225 

To  conform  with  the  proposed  revision  of  Rule  28,  this  rule  is 
revised  as  follows : 

"Bearing-pieces  must  never  be  placed  between  bolster  and  end  of 
car,  unless  special  provision  is  made  therefor  in  detail  instructions. 
When  there  is  but  one  bearing-piece  per  car,  either  on  floor  or  on 
top  of  car  sides,  it  must  be  placed  at  least  12  in.  from  ceriter  of 
car  bodv-bolster  toward  center  of  car.  Sliding-pieces  should  pref- 
erably be  placed  over  the  car  body-bolster,  but  in  the  case  of  flexi- 
ble material,  in  order  to  obtain  the  required  4-m.  clearance  from 
floor  of  car,  the  sliding-pieces  may  be  placed  not  more  than  18  m. 
ahead  of  center  line  of  bolster  on  cars  of  steel  or  steel  underframe 
construction." 

Rule  227-B 

It  is  proposed  to  change  the  limit  for  height  of  load  in  paragraph 
(g)    from  6  ft.  to  7  ft.,  making  the  paragraph  read.     Loads  are 


limited  to  7  ft.  in  height.    For  allowable  weight  of  load  see  General 
Rules  9-A,  9-B  and  9-C." 

The  width  of  twin  and  triple  loads  is  greatly  restricted  on  drop- 
end  gondola  cars  that  are  narrow  between  end  gate  stops,  and  it  is 
necessary  to  load  7  ft.  high  to  get  the  load  allowance  permitted 
under  Rules  5  and  9. 

Rule  227-D 

In  the  first  line  of  the  third  paragraph,  it  is  proposed  to  change 
the  limit  for  height  of  load  from  6  ft.  to  7  ft.,  making  the  para- 
graph read,  "Loads  4  ft.  and  not  over  7  ft.  in  height,  two  binders, 
located  between  bearing-pieces,  each  binder  to  be  located  3  ft.  from 
bearing-piece." 

The  change  is  proposed  to  conform  with  change  in  Rule  227-B, 
Paragraph   (g). 

Fig.  61 

It  is  proposed  to  show  the  bearing-piece  at  right  side  of  cut,  on 
top  of  car  side  in  place  of  below  the  top  of  car  side,  to  conform 
with  requirements  of  Rule  229. 

Sketch   A — P.age  117 
It  is  proposed  to  change  the  note  reading  "wrought  iron  plate" 
to  read  "iron  or  steel  plate,"  to  permit  use  of  material  available  at 
the  mills. 

Rules  for  Loading  Rolled  Material  of  Small 

Sectional  Area,  Rails,  Etc.,  on  Open  Cars 

It  is  proposed  to  include  General  Rule  15  with  the  group  of 
general  rules  shown  for  this  class  of  lading.  General  Rule  15 
covers  the  wiring  together  of  opposite  stakes  and  applies  to  the 
side  stakes  mentioned  in  the  detail  rules  under  this  group. 

Rule  302 

Rule  302 :   It  is  proposed  to  omit  the  fourth  paragraph  of  this 

rule.    The    paragraph    does    not    adequately    cover    boiler    shells 

loaded  on  two  or  more  cars  and  as  this  is  a  special  shipment  it  is 

recommended  that  reference  to  same  be  omitted  from  the  rules. 

New  Rule  400-a 

It  is  proposed  to  add  a  new  rule  on  pyramidal  loading  of 
straight  end  concrete  pipe  on  flat  cars,  as  follows: 

Rule  400-.-^.  Pipe  must  not  he  loaded  more  than  6  ft.  6  in. 
high  from  floor  of  car. 

Pipe  12  tH.  to  32  in.  in  diameter  to  be  loaded  in  pyramidal  form 
as. per  Figs.  UO-A  and  110-5. 

Corrugated  pipe  must  be  stepped  back  from  end,  one-half  length 
of  one  pipe;  stnooth  pipe  must  be  stepped  back  full  length  of  one 
pipe  when  end  bulkhead  is  not  used. 

When  necessary  to  load  out  to  a  flush  end,  a  suitable  bulkhead 
with  a  crossarm  on  each  course  above  bottom  course,  as  per  Fig. 
110-S,  must  be  placed  on  each  emi,  tied  with  a  rod  not  li^ss  than 
'/2  in.  in  diameter  or  four  strands  of  %  in.  diameter  wire  from 
bulkhead  to  bulkhead  through  top  course  of  4<%pe  or  along  center 
line  of  load  near  top.  Bidkhead  to  consist  oA  one  2  in.  by  6  in. 
upright  chocked  at  floor  unth  one  4  in.  by  4  in.  by  8  in.  block, 
or  two  2-in.  by  4-in.  properly  spiked  to  floor,  and  one  2  in.  by  6  in. 
cross  arm  fastened  to  upright  unth  five  forty-penny  nails  for  each 
course  above  bottom  course. 

For  pipe  12  to  18  in.  in  diameter  inclusive,  use  one  2-in.  by 
4-in  for  .'tide  blocking.  For  pipe  over  18  in.  and  including  36  in. 
in  diameter,  use  two  2-in.  by  4-in.  for  side  blocking.  For  pipe 
over  36  in.  in  diameter  use  three  2-in.  by  6-in.  for  side  blocking. 
End  blocking  for  pipe  12  in.  and  over  in  diameter  to  be  in  accord- 
ance with  Fig.  1  \0-.4. 

This  rule  is  prepared  to  cover  straight  end  concrete  pipe  loaded 
on  flat  cars.  This  product  is  now  being  shipped  in  large 
quantities. 

Figs.  115  and  117 

It  is  proposed  to  change  these  figures  to  show  2-in.  by  4-in. 
bracing  between  the  bulkheads  at  doorway  in  place  of  1-in.  by 
6-in.  bracing  now  shown,  in  order  to  increase  the  strength  of  the 
bracing.     The  change  is  in  line  with  present  practice. 

Table  of  Woons  Under  Rule  508 

It  is  proposed  to  omit  "Virginia  and  Carolina  Pine"  from 
Group  No.  1.  It  is  proposed  to  substitute.  "Short  Leaf  or  Long 
Leaf  Yellow  Pine"  for  the  classification  "Southern  Yellow  Pine" 
in  Group  No.  2. 

After  a  numiicr  of  years'  experience,  the  automobile  shippers 
are  of  the  opinion  that  long  leaf  or  short  leaf  yellow  pine  wheel 
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blocks  are  practically  equal  in  efficiency  for  blocking  automobiles. 
Further,  the  character  of  the  wood  is  such  that  it  is  often  difficult 
to  distinguish  between  the  two  grades.  "Southern  Yellow  Pine" 
is  a  more  general  classification  and  has  led  to  some  confusion 
in  its  interpretation.  "Virginia  and  Carolina  Pine"  is  a  species 
of  short  leaf  yellow  pine  and  should  be  omitted  from  Group  1 
to  conform  with  the  proposed  change  in  Group  2. 

Rule  519 

The  note  under  this  rule  is  changed  to  cover  devices  that  are 
in  use  and  giving  satisfactory  service.  "Note — Any  mechanical 
device  used  as  a  substitute  for  the  zvheel  blocks,  side  strips  or 
wheel  tic  downs  specified  in  the  rules  will  be  accepted  as  an 
alteiytatii'e  if  equally  efficient  to  that  specified  in  the  rules. 
Drawings  and  specifications  of  such  devices  shall  he  filed  with 
the  loading  Rules  Committee." 

Rule  532 

This  rule  is  revised  to  permit  use  of  decking  constructed  of 
2-in.  by  4-in.  commercial  material  for  cars  under  2,000  lb.  in 
weight.  This  decking  when  carefully  prepared  and  applied,  has 
given  satisfactory  service  with  the  lighter  cars. 

"The  truss  or  horse  method  is  the  one  recommended.  It  is 
adaptable  to  any  size  or  kind  of  vehicle.  The  horse  required  for 
vehicles  up  to  3,000  lb.  in  weight,  consists  of  two  legs  to  the 
floor  and  an  arm  to  the  wall  of  the  freight  car.  For  vehicles  up 
to  2,000  lb.  in  iveight,  2-in  by  4-in.  commercial  lumber  may  be 
tised  for  the  legs  if  the  horses  are  prepared  and  applied  in  accord- 
ance ivith  specifications  on  file  with  the  Loading  Rules  Com- 
mittee. For  vehicles  over  2,000  lb.  in  weight  and  up  to  3,000 
lb.  in  weight,  2-in.  by  6-in.  material  shall  be  used  for  the  legs. 
Four  horses  are  required  for  double-decking  and  two  for  tilting 
vehicles,  one  for  each  wheel  or  axle  raised.  (See  Rule  500  which 
governs.)" 

Rule  533 

This  rule  is  revised  to  conform  with  proposed  changes  in 
Rule  532. 

"The  horse  required  for  vehicles  over  3,000  lb.  in  weight  con- 
sists of  three  legs  to  the  floor  and  an  arm  to  the  wall.  Where 
three  legs  are  used,  2-in.   by  6-in.   material  will  he  sufficient  for 


legs  on  cars  up  to  5,000  lb.  in  weight.  For  increased  weights 
increase  the  size  of  lumber;  for  instance,  a  truck  weighing  10,000 
lb.  would  have  a  central  leg  not  less  than  4-in.  by  8-in.  (See 
Figs.  131  and  132.)      (See  Rule  500  which  governs.)" 

Recommend.\tions  for  New  Cars 

In  a  recent  conference  on  Loading  Rules,  the  Steel  Shippers 
offered  the  following  recommendations  in  connection  with  new 
cars; 

First — All  drop  end  gondola  cars  to  be  equipped  with  end  gates 
that  are  easily  retnoved  and  replaced  (pin  and  cotter  type  hinge). 
With  drop-end  gates  secured  to  the  car  permanently  (and  lying 
flat  on  the  floor)  the  shippers  have  difficulty  in  getting  the  re- 
quired 4-in.  clearance  between  end  gate  and  lading  on  twin  and 
triple  shipments. 

Second — All  flat  and  drop  end  gondola  cars  to  be  equipped  with 
drop  down  type  brake  staff 

Third — Allow  greatest  possible  distance  between  end  gate  stops 
on  drop  end  gondola  cars. 

As  these  suggestions  are  matters  of  design,  they  are  submitted 
to  the  Car  Construction  Committee  for  consideration  in  connection 
with  designs  for  new  cars. 

The  members  of  the  committee  are  R.  L.  Kleine,  Chairman, 
Pennsylvania;  R.  H.  Dyer,  N.  &  W. ;  E.  J.  Robertson,  M.  St. 
P.  &  S.  S.  M.;  Samuel  Lynn,  Master  Car  Builder,  P.  &  L.  E.; 
Ira  Everett,  Lehigh  \'al!cy  Railroad,  and  G.  R.  Lovejoy,  Detroit 
Terminal. 

Discussion 

F.  W.  Brazier  (N.  Y.  C.)  ;    /  move  thai  the  report  be  accepted 
and  submitted  to  letter  ballot. 
Motion  seconded  and  carried. 


Port  Washington,  Long  Island,  15  miles  out  from  New  York 
City,  on  the  Long  Island  Railroad,  is  celebrating  the  twenty-fifth 
anniversary  of  the  opening  of  railroad  communication  into  the 
town.  The  plaza  at  the  railroad  station  is  the  scene .  of  some 
of  the  principal  festivities,  including  concerts  by  three  bands. 


New  Boston  &  Maine  2-10-2  Type  Locomotive  at  Billerica  Shops 


Report  on  Electric  Rolling  Stock 

The   Committee    Proposes   General    Specifications   for 
Periodical  Inspection  and  Maintenance 


THE  committee  submits  the  accompanying  rules  for  the  mainte- 
nance of  electrical  equipment,  both  locomotives  and  cars,  in 
such  general  terms  that  rules  covering  local  conditions  can 
be  added  to  them,  and   recommends   consideration  of   these   rules 
as  the  recommended  practice   of  the   Mechanical   Division  of  the 
American  Railway  Association. 

Instructions   for    Maintenance   of   Electrical 

Equipment  of  Rolling  Stock 

These  instructions  are  based,  in  general,  on  the  experience  and 
actual  practice  of  those  roads  having  electrically  equipped  rolling 
stock.  They  are  offered  as  suggested  practice  for  other  roads 
having  equipment  of  this  character.  It  sliould  be  understood, 
however,  that  the  requirements  are  not  binding  and  may  be 
modified  in  any  respect  to  suit  the  local  conditions  on  the  roads 
adopting  them.  Inasmuch  as  these  instructions  necessitate  the 
performance  of  work  on  electrical  apparatus  and  circuits,  atten- 
tion is  called  to  the  fact  that  such  additional  instructions,  as  may 
be  necessary,  must  be  issued  to  insure  that  the  work  is  performed 
in  such  a  manner  as  to  avxiid  personal  injury  to  the  workmen. 

1.  Such  parts  of  these  instructions  as  are  applicable  to  any 
class  of  equipment,  shall  be  considered  to  apply  to  that  class  of 
equipment. 

2.  The  periods  of  regular  inspection  shall  be  as   follows : 

(a.)  LocoiHotk-es — Every  2,500  miles,  or  such  other  mileage  as 
may  be  considered  suitable. 

(b)  Multiple  Unit  Cars — Every  1,500  miles,  or  such  other 
mileage  as  may  be  considered  suitable. 

3.  The  periods  of  heavy  inspection  shall  be  as  follows : 

(a)  Locomotives — Every   10  regular   inspections. 

(b)  Multiple  Unit  Cari— Every  10  regular  inspections. 

4.  The  periods  of  class  repairs  shall  be  as  follows : 

(a)  Locomotives — Every  150,000  miles. 

(b)  Multiple  Unit  CarJ— Every  100,000  miles. 

5.  At  regular  inspections  the  following  work  shall  be  performed : 
Main  Motors— (a)   Inspect  motors  for  mechanical  and  electrical 

■condition,  (b)  Gage  with  feelers  the  mechanical  clearance  be- 
tween armature  and  pole  faces  to  determine  wear  of  armature 
bearings;  also  check  lateral  movement  of  armature,  (c;  Clean 
commutator  and  string  band.  (d)  Inspect  brushes  and  brush 
shunts  to  determine  that  brushes  are  properly  seated  on  the  com- 
mutator and  fit  the  brush  holder,  that  the  brushes  do  not  have 
copper  embedded  in  the  contact  face,  that  the  shunt  connections 
are  tight  and  shunts  are  not  broken.  Repair  defects  or  renew 
brushes  or  shunts,  (e)  Lubricate  armature  and  a.xle  bearings, 
(f)  Examine  air  connections  and  repair  defects,  (g)  Inspect 
motor  nose  suspension,  gears  and  pinions,  and  repair  if  necessary, 
(h)  Blow  out  all  dirt  with  dry  compressed  air.  (i)  Test  insula- 
tion resistance  with  3S,000-ohm  magneto,  or  1,000  vohs  to  ground 
for  one  minute,  for  short  circuits  and  grounds. 

Main  Motor  IViring,  Including  Bus  Jumpers — (a)  Inspect  nio- 
tor  circuit  wiring  and  conduit  for  mechanical  defects  and  defective 
insulation.  See  that  all  connections  are  tight.  Repair  all  defects 
found,  (b)  Test  all  motor  circuit  wiring  and  connected  apparatus, 
such  as  rheostats,  circuit  breaker,  switches,  etc.,  with  35,000-ohm 
magneto,  or  1,000  volts  to  ground  for  one  minute,  for  short  cir- 
cuits and  grounds.     Repair  all   defects  found. 

Rheostats — (a)  Inspect  all  rheostats  for  broken  grids  and  loose 
connections.  Repair  all  defects  found.  Test  rheostats  with  1,000 
volts  for  short  circuits  or  grounds. 

Circuit  Breakers — (a)  Clean  circuit  breaker  and  inspect  contacts 
and  connections.  Clean  insulators.  Dress  or  renew  defective  con- 
tacts. Inspect  supporting  bolts  and  insulators.  Test  operation, 
including  re-set  and  tripping  device.  (h)  Where  oil  circuit 
breakers  are  mounte<l  outside  of  car  or  locomotive,  it  will  prob- 
ably be  necessary  to  change  the  grade  of  oil  in  winter  and  sum- 
mer.   This  should  be  done  at  the  nearest  regular  inspection. 

Reverser — (a)   Clean  reverser  and  inspect  contacts  and  connec- 
tions.     Dress    or    renew    defective    contacts.      Clean    insulators, 
(b)  Inspect  magnet  valves  and  clean  or  adjust  as  needed,     (c)  Test 
'to  see  that  reverser  operates  properly. 


Szi^itch  Group  or  Contactors — (a)  Clean  switches  and  if  neces- 
sary renew  or  dress  contacts.  E.xamine  arc  chutes  and  repair  or 
replace  sides  if  necessary.  Wipe  off  insulator,  (b)  See  that  all 
connections  are  tight,  (c)  Examine  and  clean  interlock  contacts, 
examnie  lingers  for  tension  and  adjust  if  necessary,  (d)  Inspect 
magnet  valves  and  clean  or  adjust  as  needed,  (e)  Test  to  see 
that   switches  operate  properly. 

'I'ransformer  and  Impedance  Coils — (a)  E.xamine  connections 
for  mechanical  condition.  See  that  connections  arc  tight.  Repair 
all  defects,  (b)  Examine  air  connections  and  repair  defects,  (c) 
F.low  out  ducts  with  compressed  air. 

Pantographs  and  Connections — (a)  Examine  shoes  and  horns, 
replacing  if  necessary,  (b)  Examine  hinges,  tubing,  links,  etc., 
for  wear  or  defects,  (c)  E.xamine  shunts  and  connections  for 
signs  of  heating  or  breakage,  (d)  Examine  hoses  for  leakage 
or  weakness.  Wipe  off  insulators  and  see  that  they  are  in  good 
condition,  (e)  Test  operation.  Gage  height  of  low  voltage  pan- 
tographs. See  that  high  voltage  pantograph  pressures  are  within 
required  limits. 

Trolley  Pole  and  Parts — (a)  Inspect  trolley  base,  pole,  harp 
and  wheel.  Straighten  or  renew  bent  or  defective  poles.  Adjust 
contact  tension  'between  harp  and  wheel  if  needed.  Renew  de- 
fective wheels,  (b)  Inspect  trolley  rope  and  retriever.  Renew 
rope  and  repair  or  renew  retriever  as  needed,  (c)  See  that  all 
parts  operate   properly. 

Third  Rail  Shoe  Beams  a>id  Brackets^(&)  Inspect  third  rail 
shoe  beams  and  brackets  for  split  or  broken  beams,  and  broken 
or  loose  bracket  bolts.  Tighten  bracket  bolts  or  renew  defective 
parts. 

Third  Rail  Shoe  Leads — (a)  Inspect  third  rail  shoe  leads,  con- 
nections and  conduit.  Tighten  connections  and  renew  defective 
parts. 

Third  Rail  Contact  Shoes — (a)  Inspect  third  rail  contact  shoes. 
Renew  worn  or  broken  shoes,  (b)  Gage  third  rail  contact  shoes 
to  see  that  they  are  in  proper  position  in  both  vertical  and  hori- 
zontal planes.  Adjust  to  correct  position  if  necessary,  (c)  Dur- 
ing and  immediately  prior  to  cold  weather,  examine  extra  pressure 
devices  and  sleet  scrapers,  maintaining  them  in  first  class  con- 
dition, (d)  Examine,  test,  and  gage  automatic  train  stops,  re- 
pairing  any  defects   found. 

Third  Rail  Shoe  and  Other  Fuses — (a)  Inspect  fuses,  fuse 
blocks  and  supports.  See  that  proper  number  of  fuses  is  in  each 
box.  Repair  or  renew  if  defective,  (b)  Test  fuse  clamp,  opera- 
tion to  see  that  it  works   freely. 

Knife  Stwtchcs  and  Grounding  Switchcs^^a)  Inspect  to  see 
that  blade  meets  jaws  squarely:  that  contact  Surfaces  are  smooth 
and  rnake  contact  all  over  with  proper  pressure,  (b)  Inspect 
operating  mechanism,  if  any,  and  see  that  it  operates  properly. 
(c)  Inspect  connections  to  see  that  thev  are  secure  and  show  no 
signs  of  heating. 

Trolley  Lightning  Arrestor  and  Ground — (a)  Inspect  trolley 
lightning  arrestor.     Repair,  renew  or  tighten  as  may  be  necessary. 

Conduit  Carrying  60O-Volf  Wiring  Inside  Car — (a)  Inspect 
grounds  and  test  with  bank  of  lamps  to  make  sure  the  conduit  is 
properly  grounded. 
_  Main  and  Regenerative  Control  Ciraiits  and  Electrical  Connec- 
tions to  Air  Breaik  Apparntus.  Including  Jumpers — (al  Inspect 
control  circuit,  and  electro-pneumatic  brake  circuit,  wiring  and 
conduit  for  mechanical  defects.  Repair  or  renew  any  parts  found 
defective,  (h)  Test  all  control  apparatus  and  electro-pneumatic 
brake  apparatus  with  35.000-ohm  magneto,  or  ,V)0  volts,  for  shorts 
rind  grounds.  Repair  all  defects  found,  (c)  Inspect  all  interlocks 
for  worn  or  broken  fingers  and  loose  connections,  (d)  Try  out 
sequence  of  switches  and  operation  of  electro-pneumatic  brake; 
checking  out  for  grounds  with  voltmeter  at  the  same  time. 

Master  Controller  and  P.lectro-Pneunwtic  Engineer's  Brake 
I'ah'c — (a)  Remove  covers  and  inspect  for  burned  or  broken 
fin.gers,  rough  drum,  loose  connections,  etc.  Operate  controller 
to  see  that  fingers  have  proper  lift  and  clearance.  Renew  or  re- 
pair as  needed,  (h)  Test  operation  of  control  plug  or  cutout 
switch  and  push  buttons.     Repair  or  adjust  if  needed. 

Edison  Battery — fa")  The  electrolyte  shall  be  adjusted  to  the 
proper  level,  using  an  Edison  cell  filler,  by  adding  distilled  water. 
(h)  The  voltage  of  the  battery  as  a  whole  shall  be  read,  the 
battery  discharging  for  one  minute  at  approximately  normal  rate. 
Individual  cell  readings  shall  also  be  taken.  (c)  Should  the 
voltage  of  the  battery  as  a  whole  average  1.2  volts  per  cell  or 
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less,  the  battery  shall  be  fully  charged.  If  any  cell  is  materially 
lower  than  the  average,  action  shall  be  taken  to  overcome  the 
trouble.  ,  ..  .         , 

Lead  Batteries— {s.)  Check  the  voltage  and  specific  gravity  ot 
each  cell.  If  the  voltage  of  tlie  battery  as  a  whole  is  lower  than 
normal,  or  if  the  individual  voltage  or  specific  gravity  of  any 
cell  is  lower  than  the  average,  determine  the  cause  and  rectify 
it.  (b)  Fill  all  cells  with  distilled  water  to  proper  level.  If  the 
level  of  electrolyte  in  any  cell  is  found  materially  lower  than  that 
of  the  average,  determine  the  cause  and  rectify  it.  (c)  Keep  the 
terminals  and  connections  clean  and  cover  with  vaseline  to  pre- 
vent corrosion. 

Circuit  Breaker  Reset  Switch— {a.)  Inspect  circuit  breaker  re- 
set switch.  Dress  or  renew  contacts  if  necessary,  (b)  Check 
operation  of  circuit  breaker. 

Relays — (a)  Inspect  and  adjust  if  necessary,  all  relays,  seeing 
that  they  function  properly  and  are  in  good  condition. 

Comptroller  Motor,  Blower  Motor  and  Motor  Generator  Set — 
(a)  Inspect  motors  and  motor  generator  set  for  electrical  and 
mechanical  condition,  (b)  Check  bearing  wear  by  use  of  feeder 
gage  in  air  gap.  (c)  Clean  commutator  if  necessary,  (d)  Inspect 
brushes  and  shunts,  see  that  brushes  fit  properly  to  commutator 
and  in  brush  holder.  See  that  holders  are  not  worn  and  that 
shunts  are  in  good  condition,  that  no  copper  is  embedded  in  brush 
surfaces.  Repair  defects  or  renew  brushes,  (e)  Lubricate  bear- 
ings and  see  that  oiling  device  is  in  good  condition,  (f)  Make 
any  other  repairs  necessary,  (g)  Blow  out  with  compressed  air. 
Compressor  Goz'ernvr  and  Governor  Switch — (a)  Inspect  con- 
tacts. Dress  or  renew  if  necessary.  Examine  shunts,  (b)  Qean 
switch  piston  insulator,  (c)  Test  operation.  Adjust  for  pressure 
desired,  if  necessary,  or  renew  diaphragm. 

Szuitchboard — (a)  Clean  panel,  (b)  Inspect  switches.  Dress 
or  tighten  contacts  as  may  he  necessary,  (c)  Inspect  fuses.  Re- 
new defective  ones.     See  that  they  are  properly  held  by  clips. 

Headlights  and  Headlight  Resistances— (a)  Clean  lens  and  re- 
flector, (b)  Renew  lens  if  necessary,  (c)  Inspect  connections 
and  resistance,  and  test  if  necessary,     (d)    Test  headlight. 

Heater  and  Heater  Wiring  (During  Heating  Season  Only)  — 
(a)  Inspect  heater  connections.  Tighten  if  necessary,  (b)  Test 
heaters.     Repair  or  renew  defective  parts. 

All  Auxiliory  Apparatus  and  Circuits — (a)  Test  all  auxiliary 
apparatus  and  'cifcuits  with  35,000-ohm  magneto,  or  1,000  volts, 
for  shorts  and  grounds.     Repair  all  defects  found. 

Fan  and  Intake  Box — (a)  Check  fan  for  vibration  and  repair 
if  necessary,  (b)  Open  intake  box.  Remove  air  straining  device 
if  used,  and  replace  with  clean  one,  after  blowing  out  box  thor- 
oughly with  compressed  air. 

Miscellaneous  apparatus— (a)  Inspect  all  apparatus  not  men- 
tioned and  place  in  good  condition. 

Blowing  Out  With  Compressed  Air — (a)  After  completion  of 
inspection  and  repairs,  all  apparatus  should  be  thoroughly  blown 
out  with  dry  compressed  air,  taking  care  not  to  use  sufficient 
pressure   to  damage  insulation. 

6.  At  heavy  inspection  periods,  in  addition  to  the  above  work, 
the  following  shall  be  done: 

Main  Motors— (a)  Test  all  parts  with  1,000  volts  alternating 
current  to  ground  for  one  minute,  (b)  Clean  string  bands  and 
paint  with  insulating  paint  or  varnish  if  needed. 

Main  Motor  Wiring.  Inchtding  Bus  Jumpers — (a)  Test  all  mo- 
tors, motor  circuit  wiring,  and  connected  apparatus,  with  1,000 
volts  alternating  current  to  ground  for  one  minute. 

Circuit  Breakers — (a)  Clean  and  oil  all  moving  parts.  Qean 
and  oil  piston,  renewing  packing  cup  if  needed._  Remove  valve 
magnet  armature  and  valves,  cleaning  and  repairing  as  needed, 
(b)"  Test  breaker  under  load  to  see  that  it  opens  at  proper  current. 

Reverser — (a)  Clean  and  oil  all  moving  parts.  Clean  and  oil 
pistons,  renewing  packing  cups  if  needed.  Remove  valve  magnet 
armatures  and  valves,  cleaning  and  repairing  as  needed. 

Switch  Group  or  Contactors — (a)  Remove  magnet  valve  arma- 
ture and  valves,  clean  and  repair  as  needed,  (b)  Give  interlocks 
and  fingers  special  attention,     (c)   Replace  leaking  packing  cups. 

Pantographs  and  Connections — (a)  Clean  insulators  of  high 
voltage-pantographs  and  test  with  megger,  (b)  Test  insulation 
of  low  voltage  pantographs,  with  1,000  volts  alternating  current 
to  ground  for  one  minute,  (c)  Clean  and  lubricate  cylinders  of 
high  voltage  pantographs  every  fifth  inspection,  and  of  low  voltage 
pantographs   every  tenth   inspection. 

Third   Rail   Shoe    Leads    and   Shoes — (a)    Remove    tape    from 

/         terminals   and   examine   for  broken   wires  or  defective -soldering. 

Repair  as  needed  and  re-tape,      (b)   Clean  and  paint  shoe  beams 

with  black  asphaltum  paint,     (c)  Test  shoes  andcaibles  with  1,000 

volts   alternating   current  to   ground   for  one   minute. 

Main  and  Regeneratiz'e  Control  Circuits  and  Electrical  Connec- 
tions to  Air  Brake  Apparatus,  Including  Jumpers — (a)  All  con- 
trol wiring  and  connected  apparatus  shall  be  tested  for  grounds 
and  shorts  with  alternating  current,  as  follows :  Battery  control 
equipment,  500  volts;   line  control  equipment,   1,000  volts. 


Control  Jiimpers — (a)  At  least  once  each  year  all  train  line 
jumpers  to  be  removed  from  service,  cleaned  and  repaired.  A 
current  of  45  amperes  for  yi  minute  shall  be  applied  to  all  wires 
as  a  test  for  fractured  cable  strands  and  loose  connections. 

Edison  Batteries — (a)  Clean  tops  and  outside  of  Edison  cells 
with  dry  compressed  air  or  dry  steam.  Coat  top  of  cans  with 
heavy  vaseline  and  seats  of  valve  caps  lightly  with  Edison  battery 
oil. 

Lead  Batteries — (a)  Remove  battery,  and  after  filling  each  cell 
to  proper  level  with  distilled  water,  give  the  battery  an  overcharge 
at  normal  rate  for  at  least  one  hour  after  the  specific  gravity 
for  each  cell  has  become  constant.  After  this  overcharge,  adjust 
gravity  in  each  cell. 

Compressor  and  Blower  Motors — (a)  Test  with  1,000  volts  al- 
ternating current  to  ground  for  one  minute. 

Motor  Generator  Sets — (a)  Remove  motor  generator,  clean, 
repair  and  paint  as  found  necessary,  test  windings  by  applying 
800  volts  alternating  current  for  a  period  of  30  seconds  on  the 
alternating  current  end  and  50O  volts  alternating  current  for  a 
period  of  30  seconds  on  the  direct  current  end.  (b)  Replace  on 
car  or  locomotive  and  check  output  on  direct  current  end  with 
ammeter  and  voltmeter. 

All  Auxiliary  Apparatus  and  Circuits^(a)  Test  with  1,000  volts 
alternating  current  to  ground  for  one  minute. 

7.  At  class  repairs,  in  addition  to  the  work  done  at  regular  and 
heavy  inspections  (except  voltage  tests)  the  following  shall  be 
done: 

Main  Motors — (a)  Inspect  motor  shaft  for  wear,  etc.  Renew 
if  necessary,  (b)  Remove  armature,  clean,  dip  in  insulating  paint 
and  bake,  (c)  Renew  band  wires  if  necessary,  (d)  Turn  com- 
mutators and  undercut,  (e)  Inspect,  clean  and  paint  motor  hous- 
ing, (f)  Clean,  dip  in  insulating  paint  and  bake  motor  fields, 
(g)  Inspect  armature  and  axle  bearings.  Renew  or  repair  as  may 
be  necessary,  (h)  Inspect  pinions  for  wear  and  defects.  Renew 
if  necessary,  (i)  Inspect  gears  and  flexible  drive  for  wear  and 
clefei:ts.  Renew  any  parts  found  unfit  for  service,  (j)  Inspect 
all  bolts  and  suspension  parts.     Repair  or  renew  as  needed. 

Mam  Motors  and  Main  Motor  Circu-its — (a)  Test  insulation 
resistance  with  megger  before  and  after  voltage  test,  (b)  Apply 
1.500  volts  alternating  current  momentarily  and  1,000  volts  for 
one  m.inute.     (c)   Clean  and  paint  all  cables. 

Main  Transformers  and  Impedance  Coils — (a)  Remove  fromi 
car,  clean  thoroughly,  (b)  Paint  all  connections,  (cj  Test  wind- 
ings with  megger,     (d)    Replace  on  car. 

Circuit  Breather- — (a)  Remove  circuit  breaker,  clean,  dip  and 
bake  coils.  Place  in  good  mechanical  and  electrical  condition. 
Renew   worn  parts  as   needed. 

Main  and  Regenerative  Control  Circuits  and  Apparatus — (a) 
Remove  switch  groups  or  contactors,  master  controllers,  relays, 
etc.  Entirely  dismantle  and  overhaul.  Adjust  tension  of  fingers 
and  clean  interlock  contacts.  Adjust  magnet  valves,  replacing 
parts  as  needed.  Replace  packing  cups  in  all  air  cylinders  and 
renew  contact  tips  and  arc  chutes  as  needed.  Repair  worn  parts 
of  switches  or  contractors.  Dip  and  bake  contractor  coils.  In  re- 
assembling, see  that  all  parts  are  in  adjustment,  (b)  Test  control 
parts  of  battery  control  equipment  with  500  volts  to  ground  for 
one  minute.  Test  control  parts  of  line  control  equipment ;  and 
main  current  parts  of  all  equipment,  with  1,500  volts  momentarily 
to  ground,  followed  by  1,000  volts  to  ground  for  one  minute. 
(c)  Test  insulation  resistance  with  megger  before  and  after  voltage 
test. 

Blower  and  Compressor  Motors  and  Motor  Generator  Sets — 
(a)  Remove  and  dismantle,  (b)  Clean,  dip  and  bake  armatures 
and  fields,  (c)  Qean  and  paint  frames  and  leads.  (d)  Turn 
commutators  and  undercut  if  needed.  (e)  Renew  band  wires  if 
needed,  (f)  Examine  bearings  and  renew  if  worn.  (g)  Re- 
assemble and  test  with  1,500  volts  alternating  current  momentarily 
to  ground,  followed  by  1,000  volts  alternating  current  to  ground 
for  one  minute. 

Other  Apparatus  and  Circuits — (a)  Dismantle,  overhaul,  and 
place  in  first  class  condition.  Inspect  wiring  for  chafed  or  broken 
places,  loose  terminals  and  defective  taping.  Repair  or  replace 
as  needed. 

Edison  Batteries — (a)  Clean  tops  and  sides  with  dry  steam  to- 
remove  all  foreign  matter  and  loose  paint,  (b)  Dip  in  suitable 
insulating  paint  to  coat  bottoms  and  sides  of  cans  and  crate,  but 
not  tops  of  cans,  (c)  Test  for  capacity,  (d)  Renew  solution  if 
needed,     (e)   Replace  defective  cells  and  fully  charge  battery. 

Lead  Batteries — (a)  Remove  the  battery  and  dismantle  entirely. 
Wash  out  sediment  and  clean  plates.  Straighten  or  replace  buckled 
and  worn  plates,  replace  defective  separators,  test  jars  for  leakage, 
repair  or  replace  weak  crates,  reassemble  and  fill  with  new  electro- 
lyte, overcharge  for  at  least  one  hour  and  adjust  gravity  of 
electrolyte. 

All  Equipment — .^fter  assembling  on  locomotive  or  car,  test  alt 
apparatus  and  connected  wiring  as  follows:  (a)  Apparatus  and 
wiring  carrying  power  current,   1,500  volts  alternating  current  to 
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ground  and  between  circuits  momentarily  followed  by  1,000  volts 
alternating  current  to  ground  for  one  minute.  Test  with  megger 
before  and  after  voltage  test,  (b)  Control  apparatus  and  wiring 
on  line  control  equipment,  1,500  volts  alternating  current  to  ground 
momentarily  followed  by  1,000  volts  alternating  current  to  ground 
for  one  minute.  In  addition,  test  between  all  circuits  with  1,000 
volts  alternating  current  momentarily.  Test  with  megger  before 
and  after  voltage  tests,  (c)  Control  apparatus  on  battery  control 
equipment,  500  volts  to  ground  for  one  minute.  In  addition,  test 
between  all  circuits  with  500  volts  momentarily.  Test  with  megger 
before  and  after  voltage  tests. 

The  members  of  the  committee  are:  G.  C.  Bishop  (Chairman), 
Long  Island;  W.  L.  Bean,  N.  Y.,  N.  H.  &  H.;  J.  H.  Davis, 
Electrical  Engineer,  B.  &  O. ;  J.  V.  B.  Ducr,  Pennsylvania ;  A. 
Kearnev,  Superintendent  Motive  Power,  N.  &  \V. ;  C.  H.  Quercau. 
N.  Y.  C.,  and  L.  K.  Sillcox,  C,  M.  &  St.  P. 

Discussion 

J.  H.  Davis  (B.  &  O.)  :  I  did  not  come  prepared  to  present  this 
paper,  thinking  that  Mr.  Bishop,  the  chairman,  would  do  so. 
There  has  been  no  meeting  of  the  committee,  and  Mr.  Bishop  pre- 
pared the  information  and  submitted  it  to  the  committee  members. 

There  has  been  some  criticism  relative  to  recommending  these 
rules,  or  submitting  them  as  recommended.  No  provision  has 
been  made  for  the  daily  inspection  of  electrical  equipment  for 
either  locomotives  or  multiple  unit  cars.  I  believe  it  would  be  well 
for  the  committee  to  consider  a  revision  of  the  paper  and  provide 
for   further   inspections. 

In  general  these  specifications  or  instructions  are  applicable  to 
any  class  of  equipment.  Reference  is  made  to  the  third-rail  shoe 
and  other  fuses.  I  believe  the  committee  will  want  to  modify 
that  a  little.  What  we  are  really  trying  to  cover  is  fuses  as  well 
as  third-rail  shoes. 

I  believe  that  this  paper,  when  finally  prepared  and  put  into  a 
little  better  shape,  will  be  a  valuable  one  for  the  member  com- 
panies having  to  do  with  the  operation  and  maintenance  of  elec- 
trical locomotives  and  multiple  cars  and  I  hope  there  may  be 
some  discussion  in  order  that  the  committee  in  making  any  revision 
may  have   before  it   all  the  information  possible. 

Chairman  Coleman :  The  committee  would  like  to  review  this 
paper,  possibly,  for  another  year.  It  is  now  before  you  for  discus- 
sion and  a  motion  would  be  in  order  to  accept  the  paper  to  be 
printed  in  the  proceedings  and  the  cotnmittee  continued  for  fur- 
ther investigation,  to  prepare  a  full  report  next  year. 

Mr.  Giles :  /  move  that  the  paper  be  accepted  and  printed  in  the 
proceedings  and  the  committee  continued. 

Mr.  Oviatt :  It  will  be  noted  that  the  committee  has  specified 
certain  mileages  and  still  leaves  it  optional  with  the  operating 
officials  to  determine  the  extension  of  that  mileage  before  the  in- 
spection is  made.  From  my  knowledge  of  this  class  of  equipment 
one  of  the  most  important  things  is  an  inspection  based  upon 
definite  mileage ;  in  other  words,  to  find  out  your  troubles  before 
they  really  happen.  This  refers  to  mighty  imixjrtant  electrical 
equipment  and  I  would  second  the  motion  that  the  committee  be 
continued  and  this  paper  brought  before  the  convention  next  year 
with  not  only  definite  recommendations  as  to  the  mileage,  but 
more  complete  material  in  line  with  the  suggestions  as  to  inspec- 
tion, maintenance  and  so  forth. 

Questions  Wisdom  of  Proposed  Instructions 

L.  K.  Sillcox,  (C.  M.  &  St.  P.)  :  In  general,  a  uniform  set  of 
instructions  for  the  maintenance  of  electrical  equipment  of  rolling 
stock  is,  at  least  under  the  present  conditions,  neither  feasible  nor 
desirable.  Such  rules  or  instructions  must  have  as  their  purpose 
either  one  or  both  of  the  following  objects:  1.  The  standardization 
of  maintenance  practice.  2.  To  serve  as  a  guide  for  a  set  of  in- 
structions to  those  roads  which  are  in  a  position  to  need  such 
assistance. 

With  the  first  object  in  mind,  I  believe  that  the  tendency  to 
comprehend  under  uniform  rules  complex  and  often  dissimilar 
equipment  operating  under  dissimilar  conditions  and  which  par- 
ticularly as  regards  locomotives,  is  not  and,  in  the  present  state  of 
the  art,  cannot  be  standard,  is  to  be  deplored.  I  am  hearti'.y  in 
accord  with  the  standardization,  not  only  on  paper  but  actually  in 
practice,  of  those  things  which  in  their  use  and  application  are 
universal  enough  and  similar  enough  to  make  their  standardization 
profitable,   but   do   not   believe   that   the   proposed    attempt   comes 


into  this  class.  The  resulting  rules  can,  at  best,  be  but  a  com- 
promise and  actual  practice  will  vary  just  the  same. 

A  competent  management  will  adhere  to  a  program  based  upon 
its  own  exi>erience  or  the  expert  experience  of  those  familiar 
with  the  problem.  If  the  proposed  rules  are  intended  for  the 
guidance  of  those  contemplating  electrification,  their  value  will 
be  questionable  as,  owing  to  the  fact  that  certain  items  cover 
certain  types  only,  it  will  not  be  known  which  are  applicable  and 
which  are  not,  without  the  advice  or  under  the  direction  of  those 
having  experience,  in  which  case  the  rules  would  be  unnecessary. 
In  any  event,  the  maintenance  work  will  actually  have  to  be  done 
by  men  who  are  experienced  in  such  work,  and  to  them  many  of 
the  detail  instructions,  covering  operations  required  and  involved 
in  maintenance,  will  appear  superfluous  and  unnecessary. 

The  most  feasible  and  profitable  way  for  any  road  to  handle  the 
standardization  of  maintenance,  either  of  methods  at  one  shop 
or  as  regards  uniformity  at  the  different  shops  of  the  road,  is 
through  meetings  at  which  are  represented  those  who  are  connected 
with  the  operation  and  therefore  in  the  best  position  to  determine 
the  questions  involved  and  keep  the  situation  lined  up  to  the  re- 
quirements as  they  develop.  This  might  be  supplemented  by  oc- 
casional interchange  visits  of  proper  supervisors  of  the  different 
roads,  so  that  proper  improvements  in  methods  or  practice  de- 
veloped in  a  particular  ca-c  may,  if  applicable,  bo  mutually  taken 
advantage  of. 

It  will  be  seen  from  the  above  that  I  question  the  soundness  of 
the  principle  of  the  proposed  instructions,  feeling  that  the  latter 
cannot  be  laid  down  with  the  specificness  attempted,  for  the  equip- 
ment and  conditions  varying  so  widely,  and  still  possess  the  value 
which  A.  R.  A.  rules,  etc.,  should  possess. 

Suggests  an  Alternative  Course 

If  the  urge  for  the  standardization  of  maintenance,  under  such 
dissimilar  conditions,  cannot  be  resisted,  the  following  alternative 
course  might  be  considered : 

Agree  to  what  is  meant  by  the  terms  "regular  inspection," 
"heavy  inspections,"  "class  repairs,"  etc.,  as  applied  to  electrical 
equipment  and  as  is  undertaken  in  your  pamphlet,  "Steam  and 
Electric  Locomotive  Repairs,"  Jime,  1921 ;  develop  the  char- 
acter of  the  work  usually  covered  under  each  term  and,  if  desired, 
supplement  this  with  a  statement  by  each  road  covering,  in  gen- 
eral, the  character  of  equipment  it  maintains,  and  its  usual  main- 
tenance practices. 

The  proposed  instructions,  outside  of  the  length  of  periods,  are 
fairly  comprehensive  for  750-'V.  direct  current  locomotives  or 
multiple-unit  equipment  and  the  low-voltage  and  the  high-voltage 
alternating  current  locomotives  and  multiple-unit  equipments,  but 
do  not  fairly  comprehend  the  high-voltage  direct  current  locomo- 
tives or  multiple-unit  equipments  or  the  high-voltage  end  of  alter- 
nating current  locomotives.  If  these  could,  be  eliminated,  then 
the  objections  might  be  less. 

Disregarding  the  views,  as  expressed  above,  the  following  gen- 
eral comments  are  made  on  the  rules  as  they  stand  : 

Comments  on  Proposed  Rules 

Introduction.  The  wording  of  the  first  sentence  does  not  make 
clear,  it  seems  to  me,  what  the  purpose  of  the  instructions  may 
be.  Are  they  considered  as  the  result  of  investigation  of  the  prac- 
tices existing  on  different  railroads  to  represent  the  best  practice, 
and  is  it  the  intention  that  the  different  roads  joining  in  the  inves- 
tigation are  in  the  future  to  be  governed  by  them?  Or,  are  the 
rules  gotten  up  merely  for  the  guidance  of  those  roads  which  do 
not  have  an  organization  suitably  experienced  to  evolve  their  own 
set  of  rules?  The  instructions  are  stated  to  be  based  "on  the 
experience  and  actual  practice  of  those  roads  having  electrically 
equipped  rolling  stock."  What  roads,  then,  are  the  "other"  roads 
referred  to? 

I  think  that  the  wording  of  the  first  sentence  is  misleading,  as 
in  many  cases,  at  least  as  far  as  our  railway  is  concerned,  prac- 
tice deviates  from  that  indicated  by  the  suggested  rules  more  than 
the  use  of  the  modifying  words  "based"  and  "general"  justify. 

I  think  it  might  be  inferred  from  the  third  sentence  in  the  in- 
troduction that  the  roads  participating  in  the  preparation  of  the 
instructions  have  agreed  to  adopt  them  as  general  practice  with 
but  minor  modifications,  whereas  I  think  it  will  be  found  where 
the  best  maintenance  obtains,  that  the  modification  "to  suit  lo- 
cation conditions"  will  govern,  rather  than  the  practice  outlined. 
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I  presume  "to  suit  local  conditions"  comprehends  differences  in 
policy  with  respect  to  standard  of  maintenance,  etc. 

The  last  sentence  might  be  considered  as  implying  that  no  ad- 
ditions to  the  instructions  would  be  necessary  except  those  re- 
quired to  insure  safety  to  the  workmen.  This,  we  are  sure,  can- 
not be  intended.  The  additional  detailed  instructions  which  must 
be  issued  adequately  to  cover  the  type  of  equipment  used  on  a 
particular  railroad  would  comprise  a  very  appreciable  addition 
to  the  general  rules. 

Article  1 :  This  is  not  quite  clear.  Does  it  mean  that  all  the 
rules  do  not  apply  to  all  classes  of  equipment  and  only  the  rules 
that  fit  a  particular  class  of  equipment  are  to  be  deemed  appli- 
cable ? 

Article  2:  Inasmuch  as  it  is  left  to  each  road,  and  properly 
should  be  if  the  most  economical  and  satisfactory  results  are  to 
be  obtained,  to  determine  the  suitable  mileage  figure,  I  do  not 
quite  see  the  desirability  of  giving  a  fLxed  figure.  Moreover, 
there  may  be  in  individual  cases,  other  bases  which  would  deter- 
mine the  inspection  period,  rather  than  the  mileage  basis ;  for 
instance,  particularly  in  the  class  of  multiple-unit  systems.  Here 
the  practice  of  inspecting  after  the  use  of  a  certain  number  of 
kilowatt-hours  is  looked  upon  with  favor.  I  do  not  mean  to  in- 
timate that  this  would  be  a  desirable  basis  in  all  cases,  but  to 
emphasize   the   point   that   circumstances   alter   cases. 

As  only  two  classes  of  inspection  are  covered  (the  current  in- 
spection given  a  locomotive  when  it  reaches  a  terminus  and  goes 
into  the  engine  house  apparently  being  disregarded),  the  in- 
ference would  be  that  usually  there  is  no  other  inspection  given 
or  required.     I  presume  this  is  not  the  intention. 

Article  3:  I  consider  the  periods  given  as  too  arbitrary;  they 
should  at  least  be  modified  by  some  such  additional  wording  as, 
"or  as  many  as  operating  experience  may  indicate  to  be  best  and 
most  economical." 

Article  4 :  General  remarks  above  apply.  The  use  of  the  word 
"shall"  in  the  instructions  indicates  compulsion  and  we  believe 
is  out  of  place;  but  particularly  objectionable  with  respect  to  Ar- 
ticle 4.  The  reason  a  railway  makes  classified  repairs  at  a  cer- 
tain time,  or  after  a  certain  period  of  mileage,  or  after  something 
else,  is  because  it  needs  to,  the  necessity  being  determined  as  in- 
dicated by  an  unusual  number  of  failures,  or  by  observation  of 
general  conditions,  or  by  past  experience  either  with  the  equip- 
ment or  similar  equipment  in  a  given  service,  and  not  because  it 
happens  to  be  a  rule  which  has  been  agreed  upon. 

With  respect  to  "Class  Repairs,"  we  are  not  clear  as  to  how  the 
use  of  this  term  corresponds  to  its  use  in  your  pamphlet  of  June, 
1921,  in  which  the  class  of  repairs  is  based  essentially  on  the 
character  of  the  work  necessary,  rather  than  on  mileage,  the  latter 
being  referred  to  merely  as  an  expectancy. 

Regular  Inspection,  Heavy 

Inspection  and  Class  Repairs 

Testing  Insulation.  Under  regular  inspection,  main  motors,  etc., 
it  is  stated,  "Test  insulation  resistance  with  33,000  ohm  magneto. 


or  with  1,000  V  to  ground  for  one  minute,  for  short  circuits  and 
grounds."  What  might  be  intended  is  first  roughly  to  test  the 
insulation  resistance  by  35,000  ohm  magneto  to  ground  or  be- 
tween isolated  circuits,  or  to  test  the  di-e!ectric  strength  of  insula- 
tion to  ground  or  between  circuits.  If  no  di-electric  test  is  in- 
tended by  the  use  of  1,000  V.  (a.  c.  or  d.  c.  not  specified),  then 
a  voltmeter,  or  megerg,  would  of  course  be  implied,  unless  only  an 
indication  of  a  complete  breakdown  is  wanted.  If  no  di-elec- 
tric test  is  wanted,  then  a  time  interval  is  of  no  value.  If  di- 
electric test  is  wanted,  then  the  voltage,  to  do  any  good,  would 
depend  upon  the  character  of  the  insulation  and  the  voltage  for 
which  it  is  designed.  Incidentally,  imder  heavy  inspection  a.  c. 
voltage  is  specified. 

Regular  Inspection,  Main  Motor  and  Motor  Wiring,  etc.  If  it 
is  intended  to  apply  proper  a.  c.  voltage  for  one  minute  to  inter- 
connected d.  c.  machines,  certain  voltages  detrimental  to  the  in- 
sulation may  be  set  up  if  the  current  is  taken  from  transformers, 
etc.,  having  a  steep  wave  front  and  if  the  inductance  and  capacity 
of  the  circuits  bear  certain   relations. 

The  clarifying  of  the  intention,  as  above,  of  the  use  of 
suitable  high  potential,  instead  of  1,000- Volt  a.  c.  or  di-elec- 
tric test,  and  the  cautioning  against  the  improper  use  of  a.  c. 
voltage   for   interconnected  d.c.  circuits  is   recommended. 

General:  R.  I.  {Regular  Inspection)  and  H.  I.  {Heavy  Inspec- 
tion). In  some  cases  only  inspection  is  called  and  no  rectification. 
Should  not  a  uniform  form  be  adhered  to? 

R.  I.  and  H.  I.  In  some  cases  inspection  is  called  for  under  a 
sub-letter  and  then  the  following  subs  cover  detail  which  is 
really  comprehended  by  the  general  term  of  the  preceding  sub 
referred  to. 

R.  I.  and  H.  I. — Pantograph.  Why  differentiate  between  the  in- 
spections, adjustments,  cleaning,  etc.  (except  insulators),  between 
high  and  low  voltage,  between  a.  c.  and  d.  c.  ?  What  is  high 
voltage?  What  is  low  voltage?  What  about  lubrication  of  pan- 
tograph shoes? 

R.  I. — Fuses.  What  about  inspection  as  to  proper  size  as  well 
as  proper  number  of  fuses? 

R.  I. — Lightning  Arresters.  What  about  height  and  condition 
of  electrolyte?  What  about  removal  of  lightning  arresters  in 
winter  ? 

H.  I. — M.  G.  Sets.  Why  remove  M.  G.  sets?  Why  check  out- 
put? 

C.  R. — Main  Motors.  Is  it  necessary  or  desirable  to  take  out 
field  coils?  Is  it  necessary  or  desirable  to  turn  and  under-cut 
commutators?     We  have  many  that  have  never  been  turned. 

C.  R. — Circuit  Breakers.  Is  it  necessary  or  desirable,  particularly 
in  the  case  of  low  vohage  control,  to  remove  coils  and  re-in- 
sulate unless   necessity  is   indicated  by  test  or  otherwise? 

C.  R. — Main  and  Regenerative  Control  Circuits  and  Appara- 
tus.  Is  it  necessary  to  remove  and  dismantle  contactors,  etc.  ? 

C.  R. — Compressor  Motors  and  M.  G.  Sets.  Is  it  necessary 
or  desirable  to  remove  field  coils? 

{The  question  was  then  called  for,  put  and  carried.) 
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Rebuilt  and  Modernized  Boston  &  Maine  Consolidation  Locomotive 


Specifications  and  Tests  for  Materials 

Numerous  Changes  in  Present  Requirements — New 
Specifications  for  Water  Glasses,  Hose,  etc. 


THE  COMMITTEE  Submitted  a  report  on  subjects  before  it   for 
consideration  during  the  past  year  and  in  addition  to  making 
many    changes   in   the   present    specifications,    recommended 
new  specifications  for  water  glasses,  hose  and  lighting  belts. 

Sub-Committees 

Sub-committees  are  working  on  the  following  specifications 
which  will  be  reported  on  next  year:  (a)  Mechanical  Rubber 
Goods,  (b)  Welding  Wire,  (c)  Water  Gage  and  Lubricator 
Glasses,  (d)  Wrought  Iron,  (e)  Steel  Sheets  for  Passenger 
Equipment  and  (f)   Paints. 

Report   to   the   Association  in    1921 

Since  no  action  has  been  taken  by  the  association  towards 
promulgating  the  tentative  specifications  submitted  in  this  com- 
mittee's report  of  1921  as  Exhibit  A,  Revision  of  Standard  Speci- 
fications for  Carbon  Steel  Axles  lor  Cars,  Locomotive  Tenders  and 
Engine  Trucks,  and  Exhibit  B,  Revision  of  Standard  Specifica- 
tions for  Carbon  Steel  Castings,  the  committee  withdraws  its 
recommendations  and  has  prepared  a  new  revision  of  the  axle  and 
steel  casting  specifications  submitted  herewith  for  approval. 

Recommendations 

Revision   of  Standard   Specifications 

(a)  Specifications  for  Galvanized  Sheets  to  be  revised  and 
changed  from  standard  to  recommended  practice.  The  specifica- 
tions have  been  revised  with  the  co-operation  of  the  manufacturers 
and  have  been  changed  in  form ;  in  providing  for  a  copper  bear- 
ing base  metal  when  specified ;  in  varying  requirements  for  weight 
of  coating  for  different  gage  sheets;  reducing  requirements  for 
bend  test  of  coatings  because  of  heavier  coatings  specified  and 
including  permissible  variations  in  weight,  size  and  gage. 

(b)  Specifications  for  Carbon  Steel  Axles  for  Cars,  Locomo- 
tive Tenders  and  Engine  Trucks  to  be  revised  and  changed  from 
standard  to  recommended  practice.  The  specifications  have  been 
revised  to  remove  requirements  for  annealing  because  the  standard 
practice  is  to  use  unannealed  axles ;  the  carbon  range  has  been 
raised  slightly  in  the  interest  of  securing  a  stiffer  axle  in  the 
larger  sizes ;  the  addition  of  a  requirement  for  calipering  the 
actual  diameter  of  the  test  axle;  the  removal  of  engine  truck 
axles  from  this  classification,  since  most  of  such  axles  are  bought 
under  annealed  forging  specifications,  and  the  requirements  of 
these  specifications  are  intended  for  tapered  axles ;  one  drop  test 
formula  only  is  given  for  all  lengths  of  axles;  revision  of  per- 
missible -variations  allowing  somewhat  wider  tolerances  on  over- 
sizes  on  account  of  difficulties  in  forging,  and  the  addition  of  a 
table  of  maximum  weights  for  both  smooth  forged  and  rough 
turned  axles.  These  weights  have  been  obtained  from  weighing  of 
a  large  number  of  axles  and  represent  current  practice. 

(c)  Specifications  for  Steam  Heat  Hose  to  be  revised  and 
changed  from  standard  to  recommended  practice.  The  form  of 
the  specifications  has  been  changed  and  long  length  as  well  as 
car  heating  hose  is  covered;  the  rack  steaming  test  is  sub- 
stituted for  the  digester  test  and  hydrostatic  and  deflection  tests 
added ;  tolerances  are  given  for  outside  and  inside  diameters ;  the 
physical  test  requirements  for  tube  and  cover  and  friction  have 
been  changed  slightly  to  agree  with  standard  practice  but  the 
quality  of  hose  has  not  been  afifected. 

(d)  Specifications  for  Mild  Steel  Bars;  Structural  Steel  for 
Passenger  Equipment  Cars ;  and  Structural  Steel  for  Freight 
Equipment  Cars  to  be  revised  and  combined  into  one  specifica- 
tion which  includes  locomotive  material  and  changed  from  standard 
to  recommended  practice. 

Since  all  the  above  materials  are  of  the  same  grade,  it  seems 
advisable  to  combine  the  specifications  into  the  prevailing  form 
in  use  by  other  associations.  Chemical  requirements  are  for 
phosphorus  and  sulphur  and  for  copper   when  it  is  specified ;   re- 


wording  of  sections   on   tolerances   and   other   minor   changes  in 
wording. 

Revision  of  Recommended  Practice  Specifications 

(a)  Specifications  for  Annealed  Carbon  Steel  Castings  for 
Locomotives  and  Specifications  for  Annealed  Carbon  Steel  Cast- 
ings for  Passenger  and  Freight  Equipment  Cars  to  be  revised  and 
combined  into  one  specification. 

These  proposed  specifications  are  the  same  as  those  reported  as 
information  in  this  committee's  report  of  1922  and  represent  the 
recommendations  of  the  Joint  Committee  of  this  association  and 
the  American  Society  for  Testing  Materials.  These  specifications 
have  also  been  approved  by  the  American  Railway  Association 
Car  Construction  and  Coupler  Committees.  The  principal  change 
in  these  specifications  is  in  the  method  of  expressing  the  require- 
ments ;  limits  for  carbon  have  been  omitted  and  the  form  of  the 
physical  requirements  changed  so  that  minimum  yield  point  is 
specified  while  tensile  strength  is  not.  The  tensile  strength  is  re- 
quired to  be  reported,  however,  as  it  is  necessary  that  it  shall 
he  obtained  as  the  elongation  and  reduction  of  area  are  made 
a  function  of  the  tensile  strength. 

The  committee  feels  that  these  specifications  represent  the  best 
that  have  yet  been  offered  and  recommends  that  the  members  of 
the  association  put  them  into  force  for  the  purchase  of  steel 
castings  at  the  earliest  opportunity. 

(b)  Specifications  for  Lap-Welded  Charcoal  Iron  Boiler  Tubes 
for  Locomotives  to  be  revised.  The  principal  change  in  these 
specifications  is  revision  of  the  tolerances  for  gage  so  that  the 
tubes  shall  be  not  less  than  the  thickness  specified.  Some  changes 
were  made  in  the  physical  test  requirements  to  bring  the  specifica- 
tions into  harmony  with  those  of  the  American  Society  for  Testing 
Materials. 

(c)  Specifications  for  Lap-Welded  and  Seamless  Steel  Boiler 
Tubes  for  Locomotives  to  be  revised.  The  principal  change  in 
these  specifications  is  revision  of  the  tolerances  for  gage  so  that 
the  tubes  shall  be  not  less  than  the  thickness  specified.  Some 
changes  were  made  in  the  physical  test  requirements  to  bring  the 
specifications  into  harmony  with  those  of  the  American  Society 
for  Testing  Materials.  •  , 

(d^  Specifications  for  Rivet  Steel  and  Rivets  for  Steam 
Boilers  and  other  Pressure  Vessels  to  be  revi,sed.  The  principal 
changes  in  these  specifications  are  the  inclusien  of  chemical  re- 
quirements for  rivets ;  the  omission  of  tensile  requirements  for 
rivets;  the  addition  of  a  table  of  permissible  variations  for  bars. 

(e)  Specifications  for  Lined  Journal  Bearings  to  be  revised. 
The  number  of  compositions  specified  has  been  revised  to  one  for 
both  the  back  and  the  lining  metal,  and  the  compositions  selected 
are  those  which  are  in  most  general  use  and  which  have  been 
found  to  be  satisfactory. 

(f)  Specifications  for  Engine  Bolt  Iron  to  be  revised.  The 
principal  change  made  in  these  specifications  is  in  the  form  and 
in  the  variation  of  tensile   requirements  with  size  of  the  bars. 

(g)  Specifications  for  Solid  Staybolt  Iron  to  be  revised.  The 
principal  changes  made  in  these  specifications  are  in  the  form 
and  wording  of  some  sections  and  in  the  reduction  of  manganese 
permitted  from  0.10  to  0.05  per  cent. 

(h)  Specifications  for  Hollow  Staybolt  Iron  to  be  revised. 
The  principal  changes  in  these  specifications  are  the  reduction  in 
manganese  permitted  from  0.10  to  0.05  per  cent;  revision  of  the 
tensile  test  requirements  to  include  elongation  measured  in  4  in., 
and  yield  point  changed  from  0.S5  to  0.60  tensile  strength ;  the 
addition  of  a  splitting  test  and  certain  minor  changes  in  form. 

(i)  Specifications  for  Tender  Tank  Hose  to  be  revised.  The 
principal  changes  in  these  specifications  are  in  the  form ;  and  a 
small  change  in  the  physical  requirements  for  tube  and  cover, 
and  the  friction ;  but  there  has  been  no  change  in  the  quality  of 
hose  required. 

(j)  Specifications  for  Bronze  Bearings  for  Locomotives  to  be 
revised  as  follows :     Section  2,  Chemical  Composition  of  Mediimi 
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Bronze,  change  Phosphorus  from  0.2-0.6  to  read  0.1-0.25.  This 
change  has  been  made  because  the  present  phosphorus  specification 
is  rather  high  for  a  so-called  medium  bronze,  and  the  percentages 
given  are  more  in  line  with  common  practice. 

New  Recommended  Practice  Specifications 

(a)  Specifications  for  Glasses  for  Reflex  Type  Water  Gages. 
These  specifications  have  been  drawn  up  so  as  to  require  a  high 
grade  of  glass  and  tlie  committee  requests  that  the  members  put 
these  specifications  into  efifect  and  let  the  association  have  the 
benefit  of  their  experience. 

(b)  General  Instructions  on  Standard  Methods  of  Tests  for 
Mechanical  Rubber  Goods. 

(c)  Specifications  for  Wrapped  Cold  Water  Hose. 

(d)  Specifications  for  Wrapped  Air  Hose. 

(e)  Specifications  for  Braided  Air  Hose. 

(f)  Specifications  for  Fire  Hose. 

(g)  Specifications  for  Axle  Light  Belting. 

The  general  instructions  on  Standard  Methods  of  Tests  for 
Mechanical  Rubber  Goods  and  the  individual  specifications  for 
hose  and  for  axle  light  belting  have  been  prepared  by  a  sub- 
committee working  in  co-operation  with  representatives  of  the 
Rubber  Association  of  America ;  and  the  committee  requests  that 
the  members  put  these  specifications  into  effect  and  let  the  asso- 
ciation have  the  benefit  of  their  criticisms.  Attention  should  be 
called  to  the  fact  that  the  individual  specifications  do  not  contain 
any  methods  of  tests.  All  of  these  have  been  transferred  to  the 
general  instructions.  Only  the  required  results  are  given  in  the 
individual  specifications. 

The  committee  recommends  that  the  above  revisions  and  new 
specifications  be  submitted  to  letter  ballot  of  the  association. 

The  report  is  signed  by  F.  M.  Waring  (Chairman),  engineer 
tests,  Pennsylvania  System ;  J.  R.  Onderdonk,  engineer  tests, 
Baltimore  &  Ohio ;  Frank  Zeleny,  engineer  tests,  Chicago,  Burling- 
ton &  Quincy;  A.  H.  Fetters,  mechanical  engineer,  Union  Pacific; 
H.  G.  Burnham,  engineer  tests.  Northern  Pacific;  J.  C.  Ramage, 
engineer  of  tests.  Southern  Railway;  J.  H.  Gibboney,  chemist, 
Norfolk  &  Western ;  H.  P.  Hass,  engineer  tests,  New  York,  New 
Haven  &  Hartford ;  T.  D.  Sedwick,  engineer  tests,  Chicago,  Rock 
Island  &  Pacific ;  G.  N.  Prentiss,  engineer  tests,  Chicago,  Milwau- 
kee &  St.  Poul ;  G.  E.  Doke,  engineer  of  materials  and  equipment 
tests,  New  York  Central  and  H.  D.  Browne,  engineer  tests, 
Chicago  &  Northwestern. 

Discussion 

F.  M.  Waring  (Penn.)  :  The  committee  would  like  to  call  your 
particular  attention  to  the  proposed  specifications  for  annealed 
carbon  steel  castings,  which  represent  several  years'  work  on  the 
part  of  the  committee  in  co-operation  with  the  American  Society 
for  Testing  Materials  and  the  steel  casting  manufacturers.  Your 
committee  feels  that  these  specifications  represent  the  best  that  has 
been  offered  and  recommends  that  the  members  of  the  Association 
put  them  into  force  for  the  purchase  of  steel  castings  at  the 
earliest  opportunity. 

Under  new  specifications  the  committee  recommends  a  specifica- 
tion for  glasses  for  reflex  type  water  gages.  These  specifications 
have  been  drawn  up  so  as  to  require  a  high  grade  of  glass  and  the 
committee  requests  that  the  members  put  them  into  effect  and  let 
it  have  the  benefit  of  their  experience. 

There  is  just  one  amendment  to  the  report  as  printed  which  the 
committee  would  like  to  make.  In  the  specifications  for  steam 
heat  hose,  wrapped  cold  water  hose,  wrapped  air  hose  and  braided 
air  hose  appears  the  requirement  to  the  effect  that  the  ends  of  each 
length  shall  be  uncapped  and  without  fittings.  The  manufacturers 
have  pointed  out  that  some  of  them  are  making  hose  of  that  type, 
particularly  steam  hose  with  capped  ends  and  therefore  it  would 
not  be  fair  to  discriminate  against  that  type  of  hose.  The  com- 
mittee gave  this  matter  consideration  and  wishes  to  eliminate  the 
sentence  entirely  from  the  four  specifications  in  which  it  occurs. 

Recommendations  of  the  committee,  then,  are  that  the  report 
as  printed  with  the  amendment  just  given  be  submitted  to  letter 
ballot  of  the  Association. 

J.  H.  Gibboney  (N.  &  W.)  :  Just  one  phase  of  the  report  that 
the  chairman  might  have  brought  to  your  attention  in  a  little  more 
detail,  and  that  is  the  demand  within  recent  years  for  specifications 
for  copper  steel.  The  introduction  and  use  of  copper  steel  as  an 
aid  in  rust  resistance  has  made  rapid  strides  within  the  last  two 
or  three  years,  and  there  have  been  about  40,000  all-steel  cars  con- 
structed from  that  steel  in  the  last  two  or  three  months.     This  has 


been  the  result  of  some  very  comprehensive  tests  made  by  the 
American  Society  of  Testing  Materials  by  comparing  copper  steel 
with  non-copper  steel  of  substantially  the  same  composition. 

It  is  unnecessary  to  go  into  the  details  of  that  test.  There  was 
a  demand  for  that  class  of  material  and  the  specification  which  the 
committee  has  provided  in  the  galvanized  specifications  and  the 
specifications  for  structural  steel  shapes,  plates  and  bars  permit  the 
use  of  copper.  They  have  not  written  a  separate  specification  but 
have  introduced  the  minimum  copper  content.  I  thought  it  might 
be  well  to  call  your  attention  to  that  fact,  due  to  the  desire  of  a 
number  of  the  roads  to  use  that  class  of  materials  for  car  roofing 
purposes  and  for  construction  of  coal-carrying  cars. 

W.  J.  Bohan  (N.  P.)  :  It  is  a  well-recognized  fact  that  the 
careful  selection  of  materials  and  their  judicious  purchase  in  an 
open  and  competitive  market  is  fundamental  to  and  is  reflected  in 
efficient  and  economical  railroad  operation.  All  properly  managed 
properties  appreciate  that  well  prepared  specifications  and  tests  for 
materials  that  fully  meet,  but  which  do  not  "overmeet"  the  re- 
quirements of  the  service  intended  for,  and  which  do  not  impose 
unessential  and  expensive  demands  on  manufacturers,  are  necessary 
in  making  such  selection  and  purchase. 

Efficiency  is  based  upon  common  understanding  and  co-operation, 
and  its  attainment  and  maintenance  are  greatly  assisted  by  written 
instructions  that  clearly  set  forth  all  the  things  desired.  Efficiency 
depends  upon  the  human  equation  and  like  the  human  being  moves 
toward  perfection  by  growth  in  knowledge  and  experience. 

In  going  over  the  report  I  find  under  Recommendations,  ref- 
erence to  four  specifications  as  "Revised  as  shown  and  changed 
from  Standard  to  Recommended  Practice."  It  occurred  to  me  as  I 
read  this  clause  that  this  might  be  an  opportune  time  to  mention  a 
matter  which  has  been  long  on  my  mind.  It  is  my  impression  that 
the  application  of  the  word  standard  has  been  stretched  too  far. 
One  definition  given  by  the  Standard  Dictionary  for  the  word 
"standard"  is  "A  criterion  of  excellency."  This  I  am  sure  is  what 
the  originators  of  the  phrase  "Standard  Practice"  had  in  mind  in 
connection  with  railroad  activities,  materials  and  appliances.  Is  it 
not  a  fact,  however,  that  the  phrase  has  come  to  too  largely  con- 
vey the  impression  of  something  settled  and  closed  for  all  time, 
instead  of  as  the  definition  states  "A  criterion  of  excellency."  Not 
perfect  but  in  step  with  progress.  A  thing,  which  in  order  to 
maintain  its  excellency  must  be  assiduously  cultivated  to  prevent 
its  becoming  stagnant.  We  all  know  the  human  tendency  to  ap- 
ply the  brakes  and  move  in  well-worn  grooves.  Having  this  in 
mind  I  would  like  to  offer  in  the  interest  of  progress  the  suggestion 
that  the  phrase  "Standard  Practice"  be  changed  to  some  other 
phrase,  which  better  expresses  activity.  I  will  not  attempt  to 
suggest  a  phrase  believing  there  are  those  in  the  Association  that 
can  do  it  better. 

The  gentlemen  composing  the  Committee  on  Specifications  and 
Tests  for  Materials  are  well  known  as  authorities  in  their  line  and 
their  names  stand  for  efficiency  and  thoroughness.  The  Associa- 
tion is  extremely  fortunate  in  their  selection  and  is  to  be  congratu- 
lated. The  report  bespeaks  excellency  and  value  to  railroad  ad- 
vancement and  the  unselfish  and  painstaking  labor  of  its  writers. 
/  would,  therefore,  mozv  that  it  be  accepted  without  change,  the 
committee  be  continued  and  extended  a  vote  of  thanks  from  the 
Association  for  its  splendid  work. 

(This  motion  was  seconded  and  carried.) 
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Co-operative   Research  in   the   Railroad   Field 

Request  for  Research  Bureau  Recommended  to  General 
Committee — Support  of  Universities  Pledged 


AFTER  an  animated  discussion  on  the  subject  of  Co-operative 
Research,  which  was  participated  in  by  railroad  members  and 
also  by  representatives  of  several  important  universities,  a 
motion  was  passed  reterring  the  matter  to  the  General  Committee 
of  the  A.  R.  A.  for  further  action.  The  resolution  carried  a 
strong  endorsement  by  the  Mechanical  Division  of  the  proposed 
plans  for  a  co-operative  research  bureau. 

W.  J.  Bohan 

Assistant    General    Mei-.hanical    Superintendent,    Northern    Pacific 

A  comprehensive  treatment  which  so  important  a  subject  as 
that  of  co-operative  research  from  the  railroad  standpoint  should 
receive  is  hardly  pot^siblc  in  the  time  allotted.  A  brief  mention, 
however,  of  a  few  points,  which  may  perhaps  be  considered  the 
high  spots,  is  ofifered  in  the  hope  that  it  may  be  the  beginning  of 
aggressive  activity  in  a  direction  too  little  known  not  only  in  the 
railroad  field  but  in  most  commercial  fields.  It  is  appreciated 
that  this  is  a  rather  broad  statement  but  it  is  believed  that  care- 
ful inquiry  will  show  it  to  be  substantially  correct. 

Two  generals,  "General  Opinion"  and  "General  Statement"  both 
very  unreliable,  have  too  much  voice  in  tlie  present  tactics  of  the 
business  army ;  it  is  gratifying  to  note  that  economic  pressure  is 
urging  that  these  generals  be  superseded. 

Research  is  diligent  protracted  investigation  and  studious  in- 
quiry to  determine  facts.  Co-operative  research  is  the  combined 
activity  of  one  or  more  individuals  or  organizations  in  that  direc- 
tion. It  is  understood  in  this  particular  instance  that  the  co- 
operation suggested  will  be  between  the  different  railroads  and 
the  universities. 

Fixed  fundamentals  must  be  recognized  in  order  to  establish 
co-operative  research  on  a  basis  that  will  be  productive  of  con- 
clusive, satisfactory,  and  practical  results  in  the  acquirement  of 
useful  knowledge  and  its  application  to  more  economical  and 
efficient  operation.  The  research  must  be  operative  as  well  as 
co-operative.  There  must  be  a  meeting  of  minds,  a  full  under- 
standing and  agreement  not  only  to  render  real  assistance  in  the 
research  work  itself  but  to  abide  by  the  conclusions  reached  and 
make  them  effective;  If  this  is  not  done,  any  efifort  at  co-operation 
will  result  in  failure.  When  this  agreement  is  reached,  a  care- 
fully worked  out  organization  is  necessary  to  conduct  the  work 
and  submit  the  findings  and  recommendations.  This  organization 
should  hi  well  balanced  technically  and  practically  and  it  must 
be  composed  of  men  having  trained  analytical  minds ;  minds 
trained  both  in  technical  schools  and  in  the  school  of  experience. 

The  field  of  activity  of  the  organization  should  be  unlimited 
and  cover  the  whole  range  of  questions  from  selection  of  proper 
materials  and  appliances,  power  and  fuel,  shops  and  terminals, 
engineering  and  maintenance-of-way,  general  and  divisional  op- 
eration, freight  and  passenger  transportation,  including  their  sale, 
accounting,  etc.,  etc.,  to  the  deeper  social  and  financial  problems. 

Most  sound  and  permanent  fruitage  is  obtained  by  careful 
planting  and  by  gradual  well  cultivated  growth.  In  order,  there- 
fore, that  co-operative  research  may  not  fail,  it  seems  best  that  a 
conservative  start  should  be  made  by  undertaking  one  or  two 
subjects  such  as  "Fuel,"  and  "Material  and  Supplies."  Fuel 
is  mentioned  as  a  separate  item  as  it  is  of  sufficient  importance  to 
be  so  considered. 

The  organization  for  co-operative  research,  as  previously  stated, 
must  be  operative  and  be  unhampered;  and  it  must  also  show 
real  profit  on  the  investment.  It  seems  self-evident,  therefore, 
that  it  should  be  detached  from  the  forces  regularly  engaged  in 
the  routine  of  operation  and  its  work  should  not  embarrass  or 
retard  that  operation. 

The  development  of  this  organization  should  be  approached 
with  analytical  thought  and  care.  Two  schemes  of  organization 
may  be  mentioned  in  a  general  way.  One,  a  centralized  insti- 
tution to  handle  the  work  for  all  the  railroads ;  the  other,  separate 
organizations  on  each  railroad  distributing  their  findings  through 


a  central  bureau.  The  first  has  the  advantages  of  being  under 
one  head  and  the  possible  disadvantages  of  being  cumbersome, 
top-heavy  and  provincial,  and  the  fact  that  its  success  is  absolutely 
dependent  on  agreement  of  all  the  railroads  to  rely  upon  the 
organization.  This  may  be  found  difficult  to  accomplish.  The 
second  has  the  disadvantages  of  handling  a  large  number  of  or- 
ganizations but  has  the  advantages  of  being  cosmopolitan  and  the 
fact  that  each  road,  knowing  its  own  property  best,  has  possibil- 
ities of  contributing  greater  knowledge  for  the  general  good.  Both 
plans  probably  would  require  about  equal  expenditures  to  handle. 
Each  has  its  advantages.  No  plan  should  be  put  into  effect  until 
carefully  worked  out.  Co-operative  research  is  a  step  forward 
and  some  plan  should  receive  early  consideration.  It  will  net 
handsome  returns. 

Prof.  E.  C.  Schmidt 

University  of  Illinois 

Certainly  the  members  of  this  organization  do  no*  need  to  be 
urged  or  argued  with  concerning  the  importance  of  research.  The 
proceedings  of  the  Mechanical  Division  and  the  90  odd  volumes 
of  the  Master  Mechanics'  and  Master  Car  Builders'  Association 
are  an  impressive  record  of  the  very  extensive  research  in  motive 
power  problems  which  this  organization  has  carried  on  for  40 
years,  and  there  is  a  similarly  impressive  record  in  other  fields 
of  railway  work  in  the  volumes  of  the  proceedings  of  the  .*\mer- 
ican  Railway  Engineering  Association,  the  Fuel  Association,  and 
many  other  railroad  organizations.  I  suppose  in  the  past,  how- 
ever, there  has  been  some  lack  of  co-ordination  certainly  between 
these  organizations,  some  lack  of  organization  in  the  problems  to 
be  undertaken,  some  overlaping,  so  that  any  movement  towards 
general  co-operation  in  research  and  general  co-ordination  of  this 
work  is  very  timely. 

The  consideration  of  this  subject  is  certainly  gratifying  to  those 
of  us  who  have  been  trying  to  plant  this  idea  for  a  number  of 
years.  I  do  not  know  what  form  the  co-operation  contemplated 
may  take  but  whatever  the  form — whether  it  be  merely  co-opera- 
tion between  the  various  railroads  so  that  research  may  go  for- 
ward under  the  control  of  some,  such  a  body  as  the  Mechanical 
Division,  or  whether  it  be  co-operation  between  the  railroads  and 
some  of  the  established  laboratories — it  makes  no  difference,  it 
seems  to  me.  ^ 

The  effort  towards  co-operation  is  one  which  ought  to  prevent 
overlaping  and  find  the  coirmion  problems.  There  certainly  are  a 
lot  of  them  despite  the  great  volume  of  work  that  has  been  done 
already.  Everybody  will  agree,  I  think,  that  the  work  can't  stop. 
There  is  much  more  to  be  done  in  the  future  than  has  been  done 
in  the  past. 

There  are  innumerable  problems  connected  with  fuel  and  the 
use  of  fuel ;  with  locomotive  design,  especially  boiler  design  with 
reference  to  the  use  of  fuel ;  problems  related  to  draft  appliances, 
and  I  could  go  on,  I  suppose,  for  10  minutes  enumerating  prob- 
lems of  common  research  in  further  experimentation  and  study ; 
and  certainly  among  all  those  problems,  there  are  a  great  number 
that  are  of  common  interest  to  all  the  railroads  of  the  country; 
in  fact,  to  form  a  program  for  co-operative  research  in  which  all 
railroads  would  be  equally  interested,  and  upon  which  all  would 
stand.  In  this  work,  co-operation  should  take  the  form  .of  co- 
operation with  established  laboratories — those  of  the  various  uni- 
versities of  the  country,  as  well  as  those  like  the  one  at  Altoona. 

Fifteen  years  ago  the  University  of  Illinois  undertook  ade- 
quately to  provide  for  the  training  of  men  for  railway  service, 
and  adequately  to  provide  for  the  study  of  railway  problems. 
Since  then  we  have  built  up  facilities  for  testing  both  in  our 
locomotive  laboratories  and  on  the  road,  and  are  prepared  right 
now  to  do  a  good  deal  of  work  in  this  field,  especially  in  the 
motive  power  field.  ...^■ 

I  am  authorized  to  say  that  if' this  Association,  or  any^  othCT 
railroad  association,  wants  the  assistance  of  the  University  of 
Illinois — wants  us  to  come  in  on  any  such  a  scheme — we  are  not 
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only  ready  to  do  so,  but  are  anxious  and  willing  to  do  everything 
in  our  power   (applause). 

Prof.  Reubenkoenig 

Purdue  University 

It  seems  to  me  that  in  bringing  up  this  question  of  co-opera- 
tive researdi  the  members  of  the  American  Railway  Association 
have  come  to  a  realization  of  the  needs  of  a  closer  co-operation 
between  the  railroads  and  the  technical  schools.  I  do  not  need  to 
recall  to  you  in  this  instance  the  work  that  has  been  done  at 
Purdue  University  during  the  past  30  years,  but  I  do  wish  to 
remind  the  members  that  we  still  have  the  air  brake  rack,  the 
brake   shoe  machine   and   the   drop   test   machine. 

For  several  years  efforts  have  been  made  at  Purdue  University 
to  secure  a  building  that  will  adequately  house  the  priceless  col- 
lection of  all  locomotives  that  have  been  accumulated  through  the 
tireless  efforts  of  Dr.  Goss.  I  am  sorry  to  report  now  that 
nothing  definite  has  been  done  towards  this,  and  it  may  seem 
that  there  is  no  particular  interest  in  this  matter,  but  I  believe 
a  re-awakening  of  interest  in  the  value  of  co-operative  research 
will  also  carry  with  it  a  realization  of  the  value  of  these  his- 
torical locomotives  as  typical  milestones  in  American  railway 
progress. 

Our  efforts  toward  modernization  of  railway  equipment  at 
Purdue  University  have  not  been  entirely  without  results.  When 
our  Schenectady  No  3  emerges  from  the  shops  of  the  Monon 
at  LaFayette,  it  will  be  practically  a  new  locomotive  as  far  as 
the  type  is  concerned.  There  has  been  donated  towards  this 
cause  approximately  $8,000  worth  of  material.  Although  this 
will  be  a  modern  locomotive  of  the  American  type,  it  is  not 
modern  as  far  as  the  size  is  concerned. 

Furthermore,  there  are  now  tentative  plans  for  a  transpor- 
tation building  at  Purdue  University.  This  building  will  take 
caie  of  these  old  locomotives  and  at  the  same  time  afford  pro- 
vision for  the  installation  of  a  modern  locomotive  testing  plant 
We  hope  to  have  there  equipment  of  sufficient  capacity  to  test 
a  Santa  Fe  type  locomotive.  I  have  no  doubt  that  a  re-awakened 
interest  in  co-operative  research  on  the  part  of  railways  will 
serve  to  hasten  the  development  of  these  plans.  There  has  al- 
ways existed  the  closest  co-operation  between  th  railroads  run- 
ning through  LaFayette,  notably  the  Monon  and  the  Big  Four,  and 
Purdue   University. 

I  merely  mention  these  instances  of  what  is  possible  in  the  line 
of  co-operation  between  the  railroads  and  the  technical  schools. 
I  wish  to  assure  you  that  Purdue  University  will  stand  ready  at 
all  times  to  co-operate  to  the  fullest  extent  in  any  work  that  may 
be  required  of  us  in  the  furtherance  of  an  intensive  program  of 
co-operative  research. 

Other  Discussion 

C.  B.  Smith  (B.  &  M.)  :  I  am  speaking  for  our  assistant 
general  manager,  L.  G.  Coleman,  who  was  unable  to  remain  over 
for  the  discussion  on  this  subject  and  to  say  for  him,  as  well  as  I 
may,  that  he  is  very  much  interested  in  the  subject  of  co-oper- 
ative research  and  would  have  expressed  the  opinion  that  if  it 
were  possible  for  the  American  Railway  Association  to  take  up 
this  matter  actively  it  would  be  strongly  favored  by  the  Boston 
&  Maine.  There  are  a  large  number  of  railway  systems  in  the 
country  which  are  not  able  to  have  such  laboratory  and  research 


facilities  as  might  be  developed  under  the  auspices  of  the  Ameri- 
can  Railway   Association 

Such  a  research  bureau  should  not  be  confined  to  the  mechani- 
cal department.  However,  we  of  course  can  only  speak  for  the 
Mechanical  Division.  The  idea  is  that  the  American  Railway 
Association  could  properly  provide  research  facilities  for  more 
than  one  department.  It  is  the  feeling  also  that  it  is  not  neces- 
sary to  establish  a  separate  laboratory  with  full  research  facili- 
ties merely  for  railway  purposes,  but  that  we  should  make  use, 
so  far  as  it  can  be  arranged,  of  the  existing  established  labor- 
atories and  the  other  facilities  of  the  technical  institutions  and 
private  laboratories  of  the  country,  thus  saving  to  the  railways 
enormous    expense    for   duplicate   facilities. 

It  is  hoped  that  some  definite  action  may  be  taken  expressing 
the  opinion  of  this  meeting  that  the  Mechanical  Division  recom- 
mend to  the  general  officers  through  its  General  Committee  of 
the  American  Railway  Association  that  it  take  this  matter  un- 
der careful  and  active  advisement  with  the  hope  that  something 
definite  can  be  arrived  at  on  the  part  of  the  Association.  It  is 
appreciated  of  course  that  it  is  a  large  subject  and  should  be 
considered   from  many  angles. 

C.  F.  Giles  (L.  &  N.)  :  I  had  some  conversation  yesterday  on 
the  subject  and  one  of  the  gentlemen  related  the  following  story, 
showing  the  importance  that  one  of  the  large  corporations  in 
this  country  attaches  to  research  work.  They  say  that  the  presi- 
dent of  this  corporation  conferred  with  his  subordinates  and 
officials  and  asked  them  to  recommend  to  him  an  engineer  or  a 
chemist  that  had  the  ability  to  conduct  a  research  department 
for  his  concern.  They  recommended  a  certain  man  who  was 
asked  to  carry  out  the  work.  This  man  stated  that  he  would 
need  $3,000,000  with  which  to  carry  on  the  experiments  and 
do  the  research  work.  The  request  was  granted  immediately. 
The  president  then  asked  the  man  what  he  would  expect  in  the 
way  of  a  salary.  The  man  replied  "it  doesn't  make  any  difference 
what  sort  of  a  salary  you  give  me  just  so  you  give  me  enough 
to  do  this  research  work."  The  man  has  not  only  expended  the 
$3,000,000  but  has  exceeded  it. 

I  am  merely  relating  that  to  show  the  importance  that  some 
of  the  big  concerns  in  this  country  with  whom  we  have  dealings 
attach   to  this   kind  of   work. 

Chairman  Purcell :  I  might  say  that  the  General  Committee, 
as  well  as  the  fuel  conservation  committee,  has  had  this  sub- 
ject under  consideration  for  some  time. 

C.  B.  Smith  (B.  &  M)  :  I  move  it  be  the  sentiment  of  this 
meeting  that  the  General  Committee  of  the  Mechanical  Division 
be  requested  to  take  up  actively  with  the  officers  of  the  Ameri- 
can Railway  Association  the  consideration  of  the  establishment 
of  a  proper  co-operative  research  bureau,  and  push  this  matter 
through  to  a  conclusion   acceptable  to  the  Association. 

R.  L.  Kleine  (Penn.  System)  :  Do  you  not  think  it  would 
be  better  to  refer  the  matter  to  the  General  Committee  without 
instructions  as  to  what  action  they  should  take?  I  would  like  to 
ask  Mr.   Smith   about   that. 

Mr.  Smith :  I  would  say  in  answer  to  Mr.  Kleine's  question 
that  I  think  the  feeling  of  our  assistant  general  manager  is  that 
something  definite  should  be  done  at  this  meeting,  and  while  it 
is  not  the  purpose  of  that  motion  to  be  mandatory  in  any  sense 
it  is  simply  to  bring  out  at  this  session,  if  it  is  our  will  and 
pleasure,  that  the  General  Committee  make  a  definite  move  on 
the  question.     That  is  all  I  intended  to  convey. 

(The  motion  teas  seconded  and  carried.) 
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Report  of  the  General  Committee 

Outlining    Action    Taken    Since    the    Previous    Annual 
Meeting  on  Matters  Referred  to  the  Division 


THE  MEMBERSHIP  of  the  division  at  the  present  time  inchidcs 
214  railways,  representing  400  memberships  in  the  American 
Railway    Association,    and    in    addition    thereto,    152    rail- 
roads, associate  members  of  the  American  Railway  Association. 

The  railroads,  members  and  associate  members  of  the  Amer- 
ican Railway  Association,  have  appointed  834  representatives  in 
the   Mechanical    Division. 

In  addition  there  are  1482  affiliated  members  and  106  life  mem- 
bers  in   the   division. 

The  last  session  of  the  division  was  held  June  14-21,  1922. 
Since  that  time  the  General  Committee  has  taken  on  several 
important  subjects.  Tliis  action  is  outlined  in  the  following  re- 
port and  the  approval  of  the  division  is  requested. 

Proceedings  of  the  1922  Annual  Meeting 

The  proceedings  of  the  1922  annual  meeting,  together  with  ac- 
tion taken  by  the  division  during  the  year  1921,  when  no  annual 
meeting  was  held,  has  been  printed  and  distributed  to  the  members. 

Annual  Meeting  1923 

On  account  of  the  unusual  conditions  prevailing  during  the 
past  years  it  was  considered  best  to  hold  a  strictly  business  meet- 
ing this  year  without  exhibits  of  railway  machinery  and  devices. 
The  committee  has  arranged  this  three  day  business  session  of 
the  division  and  has  provided  a  program  which  should  result  in 
great  benefit  to  the  member   roads. 

Letter  Ballots  1922 

Recommendations  from  committees  received  at  the  1922  an- 
nual meeting  and  ordered  submitted  to  letter  ballot  of  the  mem- 
bers were  sent  to  the  members  in  a  separate  circular  containing 
the  reconunendation  from  each  committee  and  the  resu'.t  an- 
nounced by  a  circular  to  the  members. 

Manual  of  Standard  and  Recommended  Practice 

The  changes  made  in  the  Manual  of  Standard  and  Recom- 
mended Practice,  as  the  result  of  action  taken  on  recommendation 
of  reports  considered  at  the  1922  annual  meeting  and  approved 
by  formal  letter  ballot,  have  been  taken  care  of  by  issuing  revised 
loose-leaf  pages  to  be  inserted  in  the  Manual. 

Interchange  Rules 

The  recommendations  of  the  Arbitration  Committee  and  the 
Committee  on   Prices   for  Labor  and  Materials,  approved  at  the 

1922  annual  meeting,  were  incorporated  in  the  Rules  of  Inter- 
change for  1922,  effective  January  1,  1923.  In  addition,  as  neces- 
sity arose,  this  committee  has  approved  revisions  of  the  detailed 
rules  which  have  been  issued  as  supplements  to  the  Rules  of 
Interchange. 

Loading  Rules 

The  recommendations  from  the  Committee  on  Loading  Rules, 
considered  at  the  annual  meeting  for  1922  and  approved  by  let- 
ter ballot  by  the  members,  were  incorporated  in  a  revision  of  the 
loading  rules  for  1922,  issued  effective  January  1,  1923. 

Maximum  Load  Markings  for  Freight 

Cars  in  Lieu  of  Nominal  Capacity 

At   the   meeting   of   the    General    Committee    held    January    11, 

1923  a  resolution  was  adopted  that  the  recommendation  from  the 
Committee  on  Car  Trucks  contained  in  its  1919  report  and  ap- 
proved by  letter  ballot  and  by  the  executive  committee  of  the 
American  Railway  Association  should  be  made  effective.  This 
recommendation  was  transmitted  to  R.  H.  Aishton,  president  of 
the  American  Railway  Association,  under  date  of  January  13, 
1923.  At  the  direction  of  Mr.  Aishton  a  conference  was  held  in 
New  York  City,  at  the  office  of  the  association,  on  May  10.  1923, 
between  representatives  of  the  Transportation,  Traffic  and  Me- 
chanical   Divisions    to    consider    this    matter.      This    conference 


adopted  resolutions  directing  that  the  recommendations  above 
referred  to  for  marking  freight  equipment  cars  to  show  load  limit 
in  lieu  of  nominal  capacity  be  made  effective.  This  matter  is 
now  before  the  Board  of  Directors  for  action,  together  with  re- 
port relative  to  the  possibility  of  increasing  the  loading  on  B 
axles  having  AYj^-'m.  by  8-in,  journals  by  making  a  slight  increase 
in  the  condemning  limit  for  journal  wear. 

Mechanical    Inspection    Department 

The  Mechanical  Inspection  Department  of  the  division  has 
throughout  the  year  continued  its  investigation  covering  repairs  to 
foreign  cars  and  billing  therefor  on  a  considerable  number  of 
railroads.  The  conditions  disclosed  by  these  investigations  have 
been  carefully  considered  by  this  committee  and  a  sub-commit- 
tee appointed  to  draw  up  regulations  governing  inspection  and 
repairs  to  foreign  cars  and  billing  therefor  under  the  A.  R.  A. 
Rules  of  Interchange.  These  regulations  have  been  approved  by 
the  General  Committee  and  transmitted  to  the  Board  of  Di- 
rectors for  their  approval.  It  is  the  opinion  of  the  General  Com- 
mittee that  these  regulations  will  materially  aid  in  correcting 
such  wrongful  practices  as  have  been  found  by  the  Mechanical 
Inspection  Department. 

With  the  approval  of  the  Board  of  Direction  of  the  associa- 
tion the  number  of  inspectors  was  increased  to  12  effective  Jan- 
uary 1,  1923. 

Joint  Inspection  of  Standard  Material 

A  joint  committee  of  the  Purchases  and  Stores  Division  and 
the  Mechanical  Division  has  been  making  a  study  of  the  sub- 
ject of  joint  inspection  of  standard  materials.  The  final  report 
from  this  committee  has  not  yet  been  received. 

Investigation  of  Power  Brakes 

and  Power  Brake  Systems 

The  Committee  on  Safety  Appliances,  assisted  by  the  Committee 
on  Brakes  and  Brake  Equipment,  has  been  handling  matters  for 
the  Association  in  connection  with  the  investigation  of  power 
brakes  and  power  brake  systems  before  the  Interstate  Commerce 
Commission. 

Extension  of  Effective  Dates 

of  Rules^and  Regulations 

As  occasion  has  arisen  during  the  year  this'committee  has,  upon 
recommendation  from  the  proper  committee  of  the  division,  ex- 
tended the  effective  dates  of  certain  provisions  of  the  rules  and 
regulations  of  the  division.  These  extensions  have  been  covered 
by  circulars  issued  to  the  members. 

American  Engineering  Standards'  Committee 

An  invitation  was  received  by  this  committee  to  arrange  for 
participation  of  the  Mechanical  Division  in  the  work  of  the 
American  Engineering  Standards'  Committee.  This  invitation 
was  declined. 

Terms  of  Office  for  Chairman  and  Vice-Chairman 
At   the   June,    1922,   Convention   the    following   resolution   was 
unanimously  adopted: 

Resolved,  That  the  officers  of  the  Mechanical  Division  of 
the  American  Railway  Association  shall  be  elected  annually 
instead  of  every  two  years,  in  order  that  a  greater  number 
of  members  may  enjoy  the  honor  of  being  officers  of  the 
division. 

Section  7-B  of  the  Rules  of  Order  of  the  Mechanical  Divi- 
sion provides  that  the  chairman  and  vice-chairman  of  the  divi- 
sion shall  be  elected  by  written  or  printed  ballots  alternately 
every  two  years.  The  candidate  receiving  the  majority  of  the 
vote  cast  is  to  be  declared  elected  and  shall  hold  office  for  two 
years,   or   until   his   successor   shall   be  elected.     It   is,   therefore. 
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recommended  by  this  committee  that  section  7-B  of  the  Rules  of 
Order  of  the  division  be  revised  in  accordance  with  the  proposed 
form  shown  below  to  provide  for  the  election  of  the  chairman 
and  vice-chairman  annually  instead  of  biennially : 

Present  Form  Proposed  Form 
The  chairman  and  the  vice-  The  chairman  and  the  vice- 
chairman  of  the  division  shall  chairman  of  the  division  shall 
be  elected  by  written  or  printed  be  elected  by  written  or  printed 
(ballots  alternately  every  sec-  ballots  each  year,  the  candi- 
ond  year,  the  candidate  receiv-  dates  receiving  a  majority  of 
ing  a  majority  of  the  votes  the  votes  cast  shall  be  declared 
cast  shall  be  declared  elected  elected  and  shall  hold  office  for 
and  shall  hold  office  for  two  one  year  or  until  their  sueces- 
years  or  until  his  successor  sors  shall  be  elected, 
shall    be    elected. 

Ryerson  &  Son  Scholarships 

On  account  of  the  lack  of  interest  in  these  scholarships  by  the 
members  of  the  division  they  have  been  discontinued  by  Joseph  T. 
Ryerson  &  Son,  the  donors  thereof. 

Disposition  of  Bonds  of  American  Railway 

Association  Master  Mechanics'  Association 

At  a  meeting  of  the  committee  held  November  8  and  9,  1922,  it 
was  decided  that  all  monies  of  the  American  Railway  Associa- 
tion Master  Mechanics'  Association  be  turned  over  to  the  Amer- 
ican Railway  Association  for  such  disposition  as  it  may  see  fit 
to  make. 

Bolt  and  Screw  Thread  Standardization 

The  matter  of  bolt  and  screw  thread  standardization  has  been 
referred  to  the  Committee  on  Locomotive  Design  and  Con- 
struction for  investigation  and  report. 

Joint    Committee    on    Fuel    Conservation 

Vacancies  in  the  Mechanical  Division  representation  on  the 
Joint  Committee  on  Fuel  Conser%'ation  on  account  of  members 
having  left  railroad  service  have  been  filled  as  follows :  A.  G. 
Trumbull,  chief  mechanical  engineer,  Erie  Railroad,  New  York,  in 
place  of  Wm.  Schlafge;  R.  D.  Hawkins,  superintendent  motive 
power,  Atlantic  Coast  Line,  Wilmington,  N.  C  in  place  of  J. 
Hainen. 

Campaign  for  Heavier  Loading  of  Equipment 

A  joint  committee  composed  of  representatives  of  the  Gen- 
eral Committees,  Transportation,  Traffic,  Mechanical,  and  Freight 
Claim  Division,  was  appointed  to  formulate  a  plan  of  campaign 
to  bring  about  the  heavier,  loading  of  freight  equipment  which 
is  being  carried  out  under  the  supervision  of  the  Car  Service 
Division. 

Upon  request  of  the  board  of  directors,  a  special  committee 
consisting  of  representatives  of  the  Car  Service,  Mechanical  and 
Transportation  Divisions,  was  appointed  to  analyze  the  National 
Security  Owner's  Car  Pooling  Plan  and  related  subjects.  The 
report  of  the  special  committee  was  reviewed  jointly  by  the  Gen- 
eral Committees,  Mechanical  and  Transportation  Divisions,  and 
submitted  to  the  board. 

Life  Members 

The   following  members   have  been   made   life  members   during 

the  year : 

Date 
Joined  Name  Title  and  Railroad 

1903  Curry,  H.  M General  Mech.  Supt.,  Northern  Pacific 

1901  Deverell,   A.   C Locomotive  Stoker  Co. 

1903  Flory,  B.   P Supt.,  M.   P..  N.  Y.,  O.  &  W. 

1903  Kehrman,  J.  F M.   M.,  Mississippi  River  &  Bonne  Terre 

1903  Kleine.  R.  L Asst.  to  C.   M.  P.,  Pennsylvania  System 

1903  Kucher,  T.   N M.  M..  Toledo,  Peoria  &  Western 

1903  McCuUouKh,  W.  A.. Gen.  Road  Master,  Atlantic  Coast  Lme 

1903  Murphy,  C.   W Morgantown  &  Kingwood 

1903  CHearne.    J.    E Denver,  Colo. 

1903  Pearsall,   D.   M Supt.  M.  P.,  Atlantic  Coast  Line 

1903  Reading,    R.    K Supt.   M.   P..   Pennsylvania   System      • 

1903  Russum,   T.    H Supvr.   P.   C.  M.,   Baltimore  &  Ohio 

1903  Torrey,  F.  A La  Grange,  III.  ^  .      „   ., 

1903  Trumbull,  A.  G Chief  Mech.    Engr.,   Ene  Railroad 

1903  Yergens,    W.    F M.  M.,  Erie  Railroad 

"'The  Secretary  has  been  advised  of  the  death  of  21  members: 
Name  Railroad  or  Company  Died 

Arp,    Wm.    C Pennsylvania    Lines June  16.  1922 

Bridges,    E~    A. . .  Durham  &  Southern   Ry •  • •  ■  ■  ■  •  •  • 

Chamberlin,  J.  T.  Medford,    Mass Dec.  12,  1922 


Name  Railroad  or  Company  Died 

Charpiot,  S.  A.  ..San  Diego,   Cal June  6,  1922 

Deveny.    W.    D...Supt.   Shop,  A.,  T.  &  S.  F.   Ry Aug.  22,  1922 

Jacobs,    L.    M Lubricating   Expert,  The  Texas  Co Oct.  —  1921 

Marden,   J.   W..  .Waltham,    Mass May  27,  1922 

Mills,     Wm Coach   Foreman,  Grand  Trunk   Ry.   System 

Needham,    E.    F.  .Decatur,  111 May  12,  1922 

O'Dea,   P.   J General  Inspector.   Erie  R.   R — —   1923 

Pearce,    J.    S M.  M.,  Norfolk  &  Western  Ry Sept.,    1919 

Perkinson,  T.  F..M.   M.,    Baltimore  &   Ohio  R.   R July  10,  1922 

Place,    T.    W Waterloo,   la Oct.  9.  1922 

Porter    C.    C Manager.   Sugar  Land  Rv 

Quayle.     Robt Retired  G.  S.  M.  P.  &  M.,  C.  &  N.  W.  Ry.  Sept.    13,    1922 

Queenan.    Wm. .  .Asst.  S.  S.,  C,  B.  &  Q.   R.  R Nov.   28,   1922 

Ryan,     Patrick...  M.   M..   Louisville  &  Nashville   R.   R March  2,   1921 

Schrader,    J.    R..D.  G.  C.  F.,  New  York  Central  R.  R Aug.    11,    1922 

Smith,    F.    J M.   M..   Chicago  Great  Western  R.  R June   23,    1923 

Stoll,    W.    J Chief  Interchange  Inspector,  Toledo,  O 

Williams,    E.    A..  Glen    Ridge,    N.    J April  29,   1922 

Suitable  committees  will  be  appointed  to  prepare  obituaries  for 
these  deceased  members  to  be  included  in  the  proceedings  of  this 
meeting. 

Committee  on  Nominations 

The  committee  recommends  that  no  ballot  be  taken  this  year  for 
members  of  the  Committee  on  Nominations.  The  present  Com- 
mittee on  Nominations  is  composed  entirely  of  past  presidents 
of  the  former  Master  Car  Builders'  and  Master  Mechanics'  Asso- 
ciation and  past  chairmen  of  the  Mechanical  Division.  The  Com- 
mittee on   Nominations  consists  of  the  following: 

F.  W.  Brazier  (Chairman),  assistant  to  general  superintendent 
rolling  stock,  New  York  Central ;  H.  T.  Bentley,  general  su- 
perintendent motive  power  and  machinery,  Chicago  &  North  West- 
ern ;  J.  J.  Hennessey,  assistant  master  car  builder,  Chicago,  Mil- 
waukee &  St.  Paul ;  C.  E.  Chambers,  superintendent  motive 
power  &  equipment.  Central  Railroad  of  New  Jersey ;  W.  J.  Tol- 
lerton,  general  mechanical  superintendent,  Chicago,  Rock  Island 
&  Pacific. 

The  report  is  signed  by  J.  Coleman  (Chairman)  general  su- 
perintendent car  equipment,  Canadian  National  Railways;  John 
Purcell,  ( Vice-Chairman),  assistant  to  vice-president,  Atchison, 
Topeka  &  Santa  Fe ;  C.  E.  Fuller,  superintendent  motive  power 
and  machinery,  Union  Pacific ;  J.  S.  Lentz,  master  car  builder, 
Lehigh  Valley;  H.  L.  IngersoU,  assistant  to  president,  New  York 
Central;  J.  j.  Tatum,  superintendent  car  department,  Baltimore 
&  Ohio;  Willard  Kells,  superintendent  motive  power.  Atlantic 
Coa-st  Line ;  W.  J.  Tollerton.  general  superintendent  motive 
power,  Chicago,  Rock  Island  &  Pacific;  H.  C.  Oviatt,  general 
mechanical  superintendent.  New  York,  New  Haven  &  Hartford ; 
C.  F.  Giles,  superintendent  machinery,  Louisville  &  Nashville; 
T.  H.  Goodnow,  superintendent  car  department,  Chicago  &  North 
Western;  J.  T.  Wallis,  chief  of  motive  power,  Pennsylvania 
system ;  A.  Kearney,  superintendent  motive  power,  Norfolk  & 
Western;  C.  E.  Chambers,  superintendent  motive  power  and 
equipment,  Central  Railroad  of  New  Jersey,  and  L.  K.  Sillcox, 
general  superintendent  motive  power,  Chicago,  Milwaukee  &  St. 
Paul. 

Discussion  and  Action 

A  motion  was  carried  tliat  the  action  of  the  (General  Committee 
eliminating  the  ballot  for  members  of  the  committee  on  nomina- 
tions be^  approved. 

A  motion  was  carried  that  the  recommendation  of  the  General 
Committee  for  a  change  in  Section  7-b  of  the  Rules  of  Order 
to  provide  for  election  of  officers  annually  instead  of  bi-annually 
to  become  effective  immediately,  be  approved. 

A  motion  was  carried  that  the  report  of  the  General  Committee 
be  approved  as  a  whole. 


The  Union  Paofic,  through  a  holding  company  known  as  the 
Kansas  City  Industrial  Land  Company,  has  acquired  919  acres 
of  land  in  the  North  Missouri  river  bottoms,  Kansas  City,  Kan. 
It  is  understood  that  this  land,  which  cost  approximately  $440,000, 
will  be  used  in  the  development  of  a  new  industrial  district. 

V.\LU.\TioN  OF  THE  railroads  of  Colorado  as  assessed  for  this  year 
is  $160,816,910,  compared  with  $160,487,820  for  1922.  The  Colo- 
rado &  Southern,  the  Chicago,  Burlington  &  Quincy,  the  Atchi- 
son, Topeka  &  Santa  Fe  and  the  Denver  &  Rio  Grande  Western 
were  valued  the  same  for  each  year  while  the  Union  Pacific 
value  was  increased  $750,000  over   1922. 


Founders  of  Master  Car  Builders'  Association 

It  is  Doubtful  If  the  Wonderful  Record  of  Achievement 
of  the  M.  C.  B.  Can  Be  Equalled 

By  F.  W.  Brazier 

New    York    Central 


I  DESIRE  to  take  but  a  few  moments  of  your  time  brictly  to 
review  what  this  association  has  accomplished  in  its  existence 
of  over  50  years  and  the  debt  we  owe  to  the  old  master  car 
builders  of  the  different  railroads  of  this  country  and  Canada, 
who  laid  the  foundation  upon  which  this  association  has  stood 
all  these  years.  Like  a  solid  rock,  it  stands  today  the  leading 
mechanical  association  of  the  world.  Its  rules  of  interchange 
which  govern  the  movement  of  practically  all  the  passenger  and 
freight  equipment  in  the  United  States,  Canada  and  Mexico  are 
binding  on  every  subscribing  company  and  are  the  means  by 
which  the  interchange  of  cars  is  expedited  and  serious  delays 
reduced  to  a  minimum. 

A  Record  of  Accomplishment 

It  is  a  legislative  body  that  makes  rules  and  adopts  standards 
■which  must  be  lived  up  to  by  every  road  and  private  car  line 
operating  cars  for  interchange.  It  was  the  old  master  car 
builders  who  got  together,  years  ago,  and  foresaw  the  need  of 
having  standard  parts  of  cars  made  uniform  so  as  to  reduce  the 
number  to  as  few  as  possible,  thereby  reducing  the  stock  neces- 
sary to  carry  in  order  to  promptly  make  repairs.  For  illustration 
to  show  how  this  was  brought  about: 

In  1882  we  had  56  kinds  of  axles,   which    in    1918  was  reduced   to 5 

In  1882  we  had  58  kinds  of  journal  boxes,  which  in  1918  was  reduced  to  5 

In  1882  we  had  26  kinds  of  couplers,  which  in   1918  was  reduced  to....  2 

In  1882  we  had  21  kinds  of  brakeheads,  which  in  1918  was  reduced  to..  1 

In  1882  we  had  20  kinds  of  brake  shoes,  which   in    1918   was   reduced   to  1 


Total 187 


Reduced  to H 


The  safety  appliance  standards  with  which  cars  are  today 
equipped,  are  the  result  of  the  efforts  of  these  old  master  car 
builders.  The  federal  government  recognized  the  benefits  to  be 
derived  through  the  adoption  of  these  safety  standards  and  the 
Safety  Appliance  Law  was  accordingly  enacted. 

What  greater  compliment  can  be  paid  to  the  old  master  car 
builders  than  that  not  only  the  federal  laws  on  safety  appliances 
are  the  result  of  their  achievement  in  voluntarily  making  the 
cars  safe  for  trainmen,  but  that  all  the  great  insurance  compa- 
nies take  the  M.  C.  B.  Rules  as  a  basis  for  settling  all  claims 
for  fire  damage  to  equipment. 

During  the  last  few  years,  conditions  have  arisen  which  re- 
sulted in  the  taking  away  of  the  title  of  "Master  Car  Builder" 
on  some  roads  but  the  work  is  going  on  just  the  ^ame,  only 
under  the  supervision  of  a  man  with  a  different  title. 

There  are  a  number  of  different  associations  doing  fine  work 
in  their  line,  namely,  the  Travelling  Engineers,  Master  Black- 
smiths, Storekeepers,  General  Foremen,  Painters,  Master  Boiler- 
makers, Electricians,  Air  Brake  Men  and  others  who  hold  con- 
ventions where  papers  are  read,  treating  on  matters  having  an 
educational  value  to  their  members ;  the  information  gained  can- 
not help  but  be  the  m.eans  of  getting  better  results.^  A  man  who 
attends  these  meetings  should  become  a  student  of  his  work. 

Educational  Value  of  Exhibits 

In  the  past  we  have  had  at  our  conventions  wonderful  displays 
of  up-to-date  machinery,  tools  and  parts  of  cars  and  locomotives. 
Locomotives  and  machinery  have  been  shown  in  actual  operation. 
These  exhibits,  without  doubt,  had  a  wonderful  educational  \alue 
for  the  shop  forces  and  gave  them  new  thoughts  and  ideas  which 
would  be  put  into  practice  upon  their  return  home  and  thereby 
be  the  means  of  effecting  permanent  and  substantial  economies 
in  operating  cost  which,  under  present  operating  conditions,  is 
som.ething  not  to  be  passed  over  lightly. 

Today,  the  man  who  succeeds  is  the  man  who  studies  his  line 
of  woric  and  keeps  in  touch  with  what  is  going  on  outside  his 
own  door.  We  have  some  splendid  railway  magazines  which 
portray  to  us  the  latest  railroad  news  so  there  is  no  excuse  for 


anyone  seeking  information  not  finding  it  if  he  really  wants  it. 
Would  to  God  that  today  with  all  the  unrest  in  this  country — 
brought  about  largely  by  self-seeking  political  radicals  preaching 
government  ownership,  the  Plumb  Plan,  etc.  (which  means  plums 
for  the  advocates  and  politicians) — that  we  could  have  a  Lincoln 
that  would  rise  up  and  lead  the  people  into  the  riglit  pathway 
that  would  bring  about  peace,  contentment  and  prosperity  to  all 
the  railroads  of  the  country.  The  old  master  car  builders  were 
eminently  successful  in  their  line  of  work.  Why?  Because  there 
were  fewer  politicians  or  factions  to  please.  They  worked  for 
tlie  good  of  the  cause  and  the  public  received  tlic  benefit. 

Pioneers  of  M.  C.  B.  Association 

In  looking  over  the  pioneers  of  this  association,  we  find  a  long 
list  of  able  men  who,  in  their  day,  assisted  in  laying  its  founda- 
tion and  are  in  a  large  measure  responsible  for  its  success.  To- 
day we  have  only  10  men  left  W'ho  have  been  in  .^ctive  service 
in  excess  of  30  years  as  members  of  this  association,  (I  mean 
the  old  master  car  builders)  and  I  desire  to  mention  a  few. 

One — a  past-president,  is  the  oldest  member  in  active  service, 
has  been  a  member  for  45  years,  has  been  in  the  service  of  his 
railroad  for  58  years  and  is  a  member  of  our  General  Committee. 
I  refer  to  our  past-president,  John  S.  Lentz,  of  the  Lehigh  Valley. 

I  also  want  to  mention  another  past-president  who  has  served 
his  company  over  50  years,  been  a  member  here  over  33  years 
and  is  yet  in  service;  a  man  who  has  been  one  of  the  leading 
master  car  builders  of  the  country — John  J.  Hennessey,  of  the 
Chicago,  Milwaukee  &  St.   Paul. 

We  also  have  our  retiring  chairman,  who  has  been  a  member 
33  years,  who  has  worked  faithfully  in  his  position  to  represent 
the  Canadian  railroads  and  has  greatly  helped  to  keep  the  stand- 
ards of  this  association  the  same  in  Canada  as  in  the  United 
States — a  wonderful  record. 

The  other  names  on  the  list  I  desire  to  mention  are  George 
Rommel,  Samuel  Porcher.  J.  B.  Michael,  D.  B.  Middagh,  J. 
Doyle,   W.   D.   Holland  and  F.  W.  Brazier. 

Presentation  to  Retiring  Chairman     ' 

Mr.  Coleman ,  the  officers  and  member*  of  this  association 
desire  to  express  to  you  their  appreciation  of  the  manner  in 
which  you  have  presided  at  its  meetings  .and  the  personal  in- 
terest you  have  manifested  in  all  its  affairs.  Your  name  will 
now  be  added  to  the  list  of  past-presidents  as  one,  whom,  we 
of  the  Master  Car  Builders'  .Association  all  honor.  I  have  had 
the  pleasure  of  your  acquaintance  for  over  30  years :  we  have 
worked  and  played  together  and  I  know  you  as  a  friend  and 
as  one  of  our  leading  master  car  builders.  Upon  me  has  been 
conferred  the  very  great  honor  of  presenting  to  you.  this  past- 
chairman's  badge  and  in  so  doing  I  feel  highly  complimented. 
May  you  wear  it  and  feel  that  it  carries  with  it  the  earnest  wish 
of  each  one  that  your  pathway  may  be  strewn  with  flowers  and 
your  life  be  one  of  contentment,  health  and  happiness 

Chairman  Coleman :  Permit  me  to  express  my  appreciation.  I 
am  thankful  that  our  friend  Mr.  Brazier  didn't  say  some  things 
about  me  that  he  knows ;  he  said  good  things ;  this  is  a  time  in 
life  when  you  like  to  hear  good  things — while  you  are  living; 
sometimes  you  hear  the  bad  things  while  you  are  living  but  have 
got  to  die  before  the  good  ones  are  said. 

I  want  to  thank  you  sincerely  for  this  tribute  that  I  will  always 
remember ;  I  hope  to  be  able  to  wear  this  badge  for  many  years 
to  come  when  I  come  here  and  assemble  with  a  family  of  the 
greatest  mechanical  geniuses  in  the  world.  You  are  recognized 
all  over  the  world  as  the  leader  in  your  line  of  work.  It  is  a 
compliment,  and  a  big  one  too,  to  be  selected  among  a  family 
of  friends  like  this  to  preside  at  your  meeting  and  I  do  sincerely 
thank  you  from  the  bottom  of  my  heart. 
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Report  of  the  Committee  on  Nominations 


THE  terms  of  office  of  the  chairman,  vice-chairman  and  seven 
members  of  the  General  Committee  expire  June,  1923.  In  ac- 
cordance with  action  taken  by  the  General  Committee  and 
recommended  in  its  report  to  the  association  this  year  as  the  result 
of  a  resolution  adopted  at  the  1922  annual  meeting,  the  term  of 
chairman  and  vice-chairman  of  the  division  is  changed  from  two 
years  to  one  year,  which  will  make  it  necessary  to  elect  both  a 
chairman  and  vice-chairman  of  the  division  at  the  1923  annual 
meeting. 

In  accordance  with  Section  7  (a)  of  the  Rules  of  Order  of  the 
division  which  provides  that  officers  of  the  division  shall  be  elected 
at  the  regular  meeting  of  the  division  held  in  June  of  each  year, 
the  Committee  on  Nominations  nominates  the  following  for  the 
offices  of  chairman  and  vice-chairman : 

For  Chairman — Term  expiring  June,  1924: 

John  Purcell,  assistant  to  vice-president,  Atchison,  Topeka  & 
Santa  Fe. 

For  Vice-Chairman — Term  expiring  June,  1924: 

T.  H.  Goodnow,  superintendent  car  department,  Chicago  & 
North  Western. 

As  the  terms  of  seven  members  of  the  General  Committee  expire 
in  June,  1923,  the  Committee  on  Nominations  nominates  the  fol- 
lowing to  serve  until  June,  1925,  as  members  of  the  General 
Committee : 

C.  E.  Fuller,  superintendent  motive  power  and  machinery.  Union 
Pacific. 

H.  L.  Ingersoll,  assistant  to  president,  New  York  Central. 

Willard  Kells,  superintendent  motive  power,  Atlantic  Coast  Line. 

J.  S.  Lentz,  master  car  builder,  Lehigh  Valley. 

H.  C.  Oviatt,  general  mechanical  superintendent,  New  York, 
New  Haven  &  Hartford. 

J.  J.  Tatum,  superintendent  car  department,  Baltimore  &  Ohio. 

W.  J.  Tollerton,  general  superintendent  motive  power,  Chicago, 
Rock  Island  &  Pacific. 

The  committee  also  nominates  J.  Coleman  for  member  of  the 
General  Committee  to  fill  the  unexpired  term  of  T.  H.  Goodnow, 
who  is  nominated  for  the  office  of  vice-chairman  and  whose  term 
as  member  of  the  General  Committee  expires  in  June,  1924.  The 
committee  also  nominates  C.  H.  Temple,  chief  of  motive  power 
and  rolling  stock,  Canadian  Pacific,  to  fill  the  unexpired  term 
of  W.  H.  Winterrowd,  who  has  left  railroad  service  and  whose 
term  expires  in  June,  1924. 

The  report  is  signed  by  F.  W.  Brazier,  chairman,  assistant  to 
general  superintendent  rolling  stock,  New  York  Central ;  H.  T. 
Bentley,  general  superintendent  motive  power  and  machinery, 
Chicago  &  North  Western ;  J.  J.  Hennessey,  assistant  master  car 
builder,  Chicago,  Milwaukee  &  St.  Paul ;  C.  E.  Chambers,  super- 
intendent motive  power  and  equipment.  Central  Railroad  of  New 
Jersey,  and  W.  J.  Tollerton,  general  mechanical  superintendent, 
Chicago,  Rock  Island  &  Pacific. 

Election  of  Officers 

W.  O.  Thompson  (N.  Y.  C.)  reported  for  the  election  tellers 
as  follows : 

For  chairman,  term  expiring  June,  1924 — ^John  Purcell,  173 
votes. 

For  vice-chairman,  term  expiring  June,  1924 — T.  H.  Goodnow, 
169  votes. 

For  members  of  the  General  Committee,  terms  expiring  June, 
192S^C.  E.  Fuller,  157  votes ;  H.  L.  Ingersoll,  168  votes ;  Willard 
Kells,  140  votes;  J.  S.  LenU,  166  votes;  H.  C.  Oviatt,  171  votes; 
J.  J.  Tatum,  171  votes;  W.  J.  Tollerton,  165  votes. 

For  members  of  the  General  Committee,  terms  expiring  June, 
1924 — J.  Coleman,  168  votes ;  C.  H.  Temple,  167  votes. 

Mr.  Purcell :  I  want  to  thank  you  for  the  honor  you  have 
bestowed  upon  me  in  electing  me  chairman.  I  realize  .the  re- 
sponsibilities of  the  office  together  with  the  amount  of  work  which 
is  attached  to  it,  but  I  feel  that  with  your  assistance  we  will 
handle  the  work  promptly  and  to  the  entire   satisfaction  of  all. 

Mr.  Goodnow :  I  appreciate  coming  into  office  and  during  the 
tenure  of  office  will  try  to  do  my  best;  you  know,  however, 
that  as  new  men  enter  the  ranks  somebody  has  got  to  take  their 


places.     Some  of  those  sitting  in  the  rear  have  got  to  move  for- 
ward  and  help   out. 

As  chairman  of  the  Committee  on  Committees,  if  I  continue 
in  that  capacity  this  year,  I  hope  we  can  get  some  new  blood 
into  the  committees — it  is  awfully  hard  for  the  committees  when 
you  know  individuals  here  and  there  but  don't  kno\v  how  active 
they  may  be;  if  you  want  a  job,  just  send  your  name  to  me  and 
I  will  see  that  you  get  it.  I  am  serious  in  that  question ;  we 
want  you  to  get  a  new  enthusiasm;  we  want  to  get  some  good 
timber. 

Appreciation  to  Past-Chairman  Coleman 

A  rising  vote  of  thanks  ivas  given  the  retiring  ehairman,  Mr. 
Coleman,  for  the  very  efficient  manner  in  which  he  handled  the 
affairs  of  the  association  during  the  past  year. 

C.  F.  Giles  (L.  &  N.)  :  I  want  to  refer  back  to  the  remarks 
of  Mr.  Goodnow  on  the  subject  of  the  younger  members  of  this 
association  taking  more  interest  in  the  affairs  of  the  association 
as  well  as  participating  in  the  discussions  during  the  conventioiL 
That  has  been  a  subject  of  discussion  with  the  members  of  the 
General  Committee  for  several  years,  especially  after  the  last 
meeting  in  Atlantic  City  in  1922,  when  it  was  apparent  that  very 
few  of  the  members  on  the  floor  took  very  much  interest,  or 
participated  in  the  discussion. 

Now,  I  am  delighted  to  observe  during  this  meeting  that  there 
has  certainly  been  a  wonderful  improvement  in  that  respect. 

Speaking  of  Mr.  Goodnow,  I  have  been  working  with  him  now 
for  about  11  years  as  a  member  of  the  General  Committee  and  on 
other  committees,  and  whoever  steps  into  his  sTioes  as  a  member 
of  any  of  these  committees  to  take  up  the  work  that  he  is  com- 
pelled to  lay  down,  partially  at  least,  has  got  to  go  some.  He 
has  been  one  of  the  best  and  most  untiring  workers  that  we  have 
in  the  association,  and  it  has  been  a  question  of  the  willing  horse. 
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Front   View   of   Southern  Pacific   2-10-2   Locomotive 
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Miscellaneous  Business  of  the  Meeting 

Large  Registration — The  Division  Recommends  That  the 
Railroad  Centenary  Be  Observed 


THE  REGISTRATION  at  the  close  of  the  meeting  was  584  railroad 
men  and  87  miscellaneous;  a  total  of  671.    A  resolution  was 
adopted   by    the   association    strongly    favoring   a    Railroad 
Centenary  Celebration  of  the  hundredth  anniversary  of  American 
railroads. 

Safety  Appliances 

C.  E.  Chambers  (C.  R.  R.  of  N.  J.)  : 

The  committee  on  Safety  Appliances  has  no  written  report  this 
year.  This  is  because  nothing  in  particular  has  transpired  since 
last  year.  At  that  time  I  made  a  report  to  you  that  the  investiga- 
tion on  power  brake  and  appliances  was  under  way  in  Washington  ; 
this  was  carried  to  completion  in  February  last.  At  present  there 
is  nothing  new  before  the  committee  other  than  a  possible  revision 
in  the  Safety  Appliance  Standards  in  the  near  future. 

(A  motion  was  carrwd  that  the  report  be  accepted  and  printed 
in  the  proceedings.) 

Loss  and  Damage  From  Rough  Handling 

Chairman  Coleman :  There  is  a  gentleman  here  from  the 
Qaim  Section  who  wanted  to  have  the  privilege  of  the  fioor  for 
about  five  minutes.  I  want  to  introduce  to  you  Joe  Marshall, 
special  claim  prevention  officer,  A.  R.  A.. 

Mr.  Marshall :  I  want  to  say  a  few  words  in  the  interest  of 
freight  claim  prevention,  but  before  I  say  them  I  want  to  offer 
the  thanks  of  the  freight  claim  men  for  the  great  co-operation  we 
have  received  from  your  secretary,  Mr.  Hawthorne,  in  our  work 
and  also  from  the  individual  mechanical  men  on  all  the  railroads 
throughout  the  coimtry.    Each  one  of  them  is  doing  good  work. 

I  want  to  call  your  attention  to  a  few  of  the  high  spots  on  the 
claim  account  and  I  have  some  pictures  here  to  show  you. 

Mr.  Marshall  here  showed  several  pictures  illustrating  various 
charts  used  by  the  Claim  Section  and  indicating  the  extent  of 
loss  and  damage  from  rough  handling.  The  fact  was  pointed  out 
that  in  response  to  inquiry  a  considerable  number  of  the  roads 
gave  six  or  more  miles  an  hour  as  a  safe  impact  speed,  whereas 
the  best  friction  draft  gear  will  go  solid  at  four  miles  an  hour,  and 
that  evidently  there  is  reason  for  further  educational  work  along 
this  line.  Mr.  Marshall  suggested  that  the  Mechanical  Division 
appoint  a  committee  on  rough  handling  to  back  up  the  work  of  the 
freight  claim  man. — Editor. 

Co-operating  Associations 

The  privilege  of  the  floor  was  extended  to  the  following  Asso- 
ciations : 

Air  Brake  Associaticm. 

American  Wood  Preservers'  Association. 

American  Railway  Tool  Foremen's  Association. 

Association  of  Railway  Electrical  Engineers. 

Chief  Interchange  Car  Inspectors'  &  Car  Foremen's  Ass'n. 

International  Railway  Fuel  Association. 

International  Railway  General  Foremen's  Association. 

International    Railroad    Master    Blacksmiths'    Association. 

Railway  Accounting  Officers'  Association. 

Traveling  Engineering  Association. 

.'\nd  the  various  sections  and  divisions  of  the  American  Railway 
Association. 

Resolutions 

The  Committee  on  Resolutions,  C.  E.  Chambers  (C.  R.  R.  of  N. 
J.)   made  the  following  report: 

"Resolved,  that  the  Mechanical  Division  of  the  American 
Railway  Association  extend  its  sympathy  to  Mr.  Samuel  M. 
Vauclain  account  serious  illness  of  Mrs.  Vauclain  and  a  wish 
for  her  speedy  recovery,  and  the  thanks  of  the  Association  for  his 
extremely  interesting  and  instructive  paper  on  the  Development  of 
the  Steam  Locomotive,  and  that  a  telegram  be  sent  Mr.  Vauclain 
by  the  Chairman." 

(The  resolution  was  adopted.) 

Mr.  Chambers  continued : 

"Whereas,  Mr.  R.  H.  .Mshton,  president  of  the  American  Rail- 


way .Association,  favored  us  with  his  attendance  and  timely  address. 

"Whereas,  Mr.  W.  B.  Storey,  president  of  Atchison,  Topeka  & 
Santa  Fe,  was  in  attendance  and  gave  us  much  food  for  thought 
and  practice  in  his  address, 

"Whereas,  Mr.  C.  H.  Markham,  president  of  Illinois  Central, 
personally  met  with  us  and  favored  us  with  a  splendid  talk  full  of 
appreciation  of  the  workings  of  the  Mechanical  Division  and  the 
mechanical  departments  of  the  railroads  as  a  whole, 

"Whereas,  Mr.  E.  F.  Carry,  president  of  The  Pullman  Company, 
met  with  us  and  read  his  most  splendid  paper  on  Development  of 
Railway  Cars, 

"Whereas,  Mr.  W.  W.  Atterbury,  vice-president  of  the  Pennsyl- 
vania Railroad,  favored  us  with  a  splendid  message  of  appreciation 
full  of  suggestions,  and 

"Whereas,  Sir  Henry  Thornton,  K.  B.  E.,  president  of  Canadian 
National  Railways,  showed  his  keen  interest  in  the  railways  of  the 
United  States  and  Canada  by  sending  to  us  his  message, 

"Be  it  resolved,  that  the  thanks  of  the  members  of  the  Mechan- 
ical Division  be  extended  the  gentlemen  above  mentioned  and 
copy  be  printed  and  sent  to  them  individually  by  the  secretary  of 
the  Division." 

(The  motion  was  seconded  and  carried.) 

Mr.  Chambers  :  "Resolved,  that  the  appreciation  of  the  mem- 
bers of  the  Mechanical  Division  of  the  .'\merican  Railway  Associa- 
tion be  extended  to  the  Hotel  Managers'  Association  of  Chicago 
for  their  kindly  interest  by  furnishing  accommodations  to  the  mem- 
bers of  the  association  and  their  families.  Also  to  the  Chicago 
Association  of  Commerce,  and  especially  Mr.  Bowman,  for  pro- 
viding a  hall  in  which  to  hold  its  annual  meeting." 

(The  motion  was  seconded  and  carried.) 

Mr.  Chambers :  "Resolved,  that  the  Mechanical  Division  of 
the  American  Railway  Association  show  its  appreciation  of  the 
continued  interest  of  the  executive  members  of  the  Association 
by  adopting  a  schedule  of  the  American  Railway  Association  pre- 
sented to  us  by  President  .'Mshton,  and  that  each  member  goes  to 
his  own  road  determined  to  meet  every  suggestion  and  that  the 
'note  be  paid  in  full  on  or  prior  to  October  1,  1923.'  " 

(The  motion  was  seconded  and  carried.) 

Mr.  Qiambers  :  "Resolved,  that  the  Mechanical  Division  extend 
its  thanks  and  appreciation  to  the  ofificers  and  secretary  of  the 
division  for  the  able  manner  in  which  they  have  handled  the  annual 
meeting  and  to  the  committees  in  charge  of  the  various  reports 
which  have  been  so  fully  covered  and  to  the  oiembers  who  have 
participated  so  generously  in  the  discussions,  thereby  bringing  out 
the  information  so  much  desired,  realizing  that  all  of  this  has  taken 
place  at  a  time  when  each  member,  due  to  the  labor  disturbances 
for  the  past  year,  has  been  so  fully  engaged  otherwise." 

(The  ^notion  was  seconded  and  carried.) 

Railroad  Centenary 

The  following  was  also  presented  by  the  Committee  on  Resolu- 
tions :■ 

Secretary  Hawthorne  (Reading)  :  To  the  executive  officers  of 
the  .American  Railway  Association.  The  Mechanical  Division  of 
the  American  Railway  Association,  assembled  in  convention  at 
Chicago,  on  this  date,  Jime  22,  1923,  taking  pride  from  the  beginning 
jf  developments  and  achievements  of  -American  railroads  of  which 
it  is  part,  noting  its  problems  and  looking  solicitously  to  its  future 
welfare,  suggests  the  proximity  of  the  hundredth  anniversary  of  the 
American  Railroads ;  expresses  the  belief  that  this  event  will 
afford  an  invaluable  opportunity  for  the  railroads  to  quicken  the 
pride  of  railway  men  in  the  substantial  and  effective  method  of 
giving  an  exhibition  of  progress  and  recommends  the  Executive 
Officers  to  give  serious  consideration  to  the  holding  of  a  centennial 
celebration  of  international  interest,  representing  the  combined 
energies  of  all  .American  railroads. 

This  body  stands  ready  and  willing  to  assist  and  co-operate  in 
any  action  taken  towards  this  ending. 

Mr.  J.  J.  Tatum  (B.  &  O.)  :  /  move  that  the  resolution  be 
adopted. 

(The  motion  was  seconded  and  carried.) 
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The  American  Short  Line  Railrcad  Association  is  to  consoli- 
date all  of  its  offices  in  Chicago  on  the  first  of  July  at  1832  Mc- 
Cormick  building.  At  the  present  time,  the  purchasing  agency 
is  located  in  the  Railway  Exchange  building  and  the  traffic  and 
labor  departments  in  the  Transportation  building. 

The  American  Boiler  Manufacturers'  Association  at  its  annual 
convention  at  Hot  Springs,  Va..  this  week,  unanimously  adopted 
the  following  resolution  offered  by  W.  H.  S.  Bateman,  of  the 
Parkesburg  Iron  Company:  Resolved.  That  this  Association  go 
on  record  in  upholding  the  railroads  of  the  United  States  in  the 
fight  which  they  are  making  for  their  very  existence,  and  that 
we  as  a  body  emphatically  are  opposed  to  Government  ownership; 
and  will  use  our  best  efforts  individually  to  encourage  public  sen- 
timent in  sympathy  with  the  railroads,  and  will  at  all  times  en- 
deavor to  counteract  the  influences  w'hich  are  constantly  working 
in  opposition  to  the  railroads  of  our  country. 

Robert  W.  Hunt,  president  of  Robert  W.  Hunt  &  Co.,  Chicago, 
was  the  recipient  of  the  Washington  award  which  is  presented 
annually  by  the  Western  Society  of  Engineers,  acting  jointly  with 
the  American  Society  of  Civil  Engineers,  the  American  Society 
of  Mechanical  Engineers,  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  and  the  American  Institute  of  Electrical 
Engineers.  This  award  was  established  by  John  W.  Alvord,  con- 
sulting engineer,  of  Chicago,  in  1916,  and  w-as  presented  to  Mr. 
Hunt  for  "his  pioneer  work  in  the  development  of  the  steel  in- 
dustry and  for  a  life  devoted  to  the  advancement  of  the  engineer- 
ing profession."  This  is  the  second  time  that  this  award  has  been 
made,  Herbert  C.  Hoover  being  the  first  recipient. 

Scottish  Locomotives  for  India 

According  to  the  Times  (London)  Trade  Supplement,  the 
firm  of  William  Beardmore  &  Sons,  Dalmuir,  Scotland,  has 
received  orders  for  17  heavy  Pacific  type  locomotives  for  the  In- 
dian State  Railways.  The  North  British  Locomotive  Company 
also  claims  to  have  obtained  "a  large  number''  of  contracts  for 
its  Glasgow  works.  The  Scottish  locomotive  builders  seem  op- 
timistic and  are  said  to  expect  to  receive  further  extensive  orders 
in  the  near  future. 


French  Foundryman   Studies   American   Methods 

Emile  Ramas,  administrator-director  of  the  French  Metal- 
lurgical Society  and  president  of  the  Foundr\Tnen's  Association 
of  Paris,  France,  is  now  visiting  the  United  States  studying  the 
manufacture  of  chilled  car  wheels  for  the  purpose  of  extending 
their  use  in  France.  In  the  course  of  his  investigations  he  has 
been  the  guest  of  George  W.  Lyndon,  president  of  the  Association 
of  Manufacturers  of  Chilled  Car  Wheels,  in  Chicago,  and  of  the 
American   Foundrymen's   Association  at   Cleveland,    Ohio.   ' 


Canadian    Shopmen    Seek    Increase 

Notice  has  been  served  on  the  Railway  Association  of  Canada 
by  the  Railway  Employees'  Department  of  the  American  Federa- 
tion of  Labor  that  negotiations  looking  to  wage  increases  are  re- 
quested. The  shop  employees  are  now  working  under  a  contract 
made  a  year  ago  which  reduced  wages  and  made  the  new  rates 
continuous  until  such  a  time  as  either  party  might  desire  a  change 
— in  which  case  a  conference  w'as  to  be  called  on  a  notice  of  30 
days.     The  shopmen  have  now  given  that  notice. 


A  24-Hour  Locomotive  Run 

Hauling  a  special  train  of  10  cars  carrying  Shriners  on  their 
return  from  Washington,  locomotive  No.  411  of  the  Missouri- 
Kansas-Texas,  starting  from  St.  Louis,  Mo.,  on  June  10  at  4:25 
p.  m..  was  run  through  to  Austin,  Tex.,  975  miles,  w'ithout  being 
detached  from  the  train  and  arrived  at  destination  on  schedule 
time  at  5  p.  m.     This  locomotive,  an  oil  burner,  consumed  on  the 


trip  7,335   gallons  of   fuel.     The  rate  of  speed  figures   out  39V2 
miles  an  hour  and  the  fuel  consumption  at  7%  gallons  per  mile. 


Pilots  on  Canadian  Locomotives 

The  Board  of  Railway  Commissioners  for  Canada  has  issued  an 
order  amending  the  Rules  Relative  to  the  Inspection  of  Locomo- 
tives and  Tenders  as  applied  to  locomotive  pilots.  The  amend- 
ment consists  in  striking  out  the  last  paragraph  of  the  rules  pre- 
scribed by  General  Order  No.  289  and  inserting  in  place  thereof 
the  following:  "Pilots. — All  locomotives  in  road  service,  excepting 
engines  operating  in  strictly  international  service  on  the  lines  of 
the  Boston  &  Maine,  Maine  Central,  Rutland,  New  York  Central, 
and  Great  Northern  railway  companies,  shall  be  equipped  with 
pilots  projecting  not  less  than  24}4  in.  from  the  back  of  the  up- 
right which  the  pilot  is  built  on,  to  the  nose  of  the  pilots ;  the  mini- 
mum height  from  the  rail  to  be  3  in.  and  the  maximum  6  in. 
Pilots  shall  be  securely  attached,  adequately  braced  and  maintained 
in  a  safe  and  suitable  condition  for  service.  All  such  locomo- 
tives shall  be  fully  equipped  by  December  31,  1925." 


Training  of  Oxy-Acetylene  Welders 

The  American  Welding  Society  has  issued  an  outline  of  a  course 
for  the  training  of  oxy-acetylene  welders.  This  report  was  pre- 
pared by  a  committee  and  combines  the  experience  of  experts  of 
the  Federal  Board  of  Vocational  Education,  the  American  Weld- 
ing Society  and  the  National  Research  Council.  For  the  informa- 
tion of  the  person  who  is  selecting  candidates,  the  text  includes 
a  discussion  of  the  qualifications  which  the  candidates  for  training 
should  possess.  For  the  information  of  the  instructor,  the  text 
includes  the  fundamentals  in  gas  welding,  together  with  a  detailed 
statement  of  content,  classified  under  type  welding  jobs  arranged 
in  the  order  of  difficulty.  Copies  may  be  secured  from  the  Ameri- 
can Welding  Society,  29  West  Thirty-ninth  street,  New  York. 


Adjustment  of  Brake  Power  on  Tank  Cars 

Complying  with  requests  received  from  a  majority  of  the  own- 
ers and  operators  of  tank  cars  for  an  extension  of  the  effective 
date  for  complying  with  the  requirements  of  the  tank  car  speci- 
fications for  the  adjustment  of  brake  power  on  existing  cars,  the 
general  committee  of  the  Mechanical  Division,  American  Railway 
Association,  has  extended  the  time  limit  which  had  been  set  at 
July  1,  1923,  to  July  1,  1924.  The  reasons  for  allowing  the  ex- 
tension of  time  are  the  general  business  conditions  which  have 
prevailed  for  some  time  and  the  fact  that  a  large  number  of  tank 
cars,  scattered  throughout  the  country,  are  stored  on  railroad  sid- 
ings, making  it  impracticable  for  the  owners  to  complete  the  work 
of  adjustment  within  the  time  limit  originally  set. 


British  Railway  Places  Heavy  Equipment  Orders 

The  London  &  North  Eastern,  according  to  Modern  Transport 
(London),  has  recently  ordered  the  following  equipment: 

800  covered  goods  wagons  from  the  Metropolitan  RaiKvay  Car- 
riage, Wagon  &  Finance  Company,  Ltd.,  Birmingham. 

750  mineral  wagons  of  12  long  tons'  capacity  from  Clayton 
Wagons,  Ltd..  Lincoln. 

750  mineral  wagons  of  12  long  tons'  capacity  and  500  open  goods 
wagons  of  the  same  capacity  from  the  Midland  Railway  Carriage 
&  Wagon  Company,  Ltd.,  Birmingham. 

500  open  goods  wagons  from  Charles  Roberts  &  Company,  Ltd., 
Wakefield. 

300  mineral  wagons  of  18  long  tons'  capacity  from  the  Hamilton 
Wagon  Company,  Ltd. 

30  goods  brake  vans  from  the  Birmingham  Railway  Carriage  & 
Wagon   Company,   Ltd.,   Birmingham. 

In  addition,  the  company  has  ordered  10,635  freight  cars,  272 
passenger  train  cars,  two  twin  sleeping  cars,  six  single  sleeping 
cars  and  78  locomotives  from  its  own  shops. 
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Needed:  More  Goggles 

Accidents  to  the  eyes  of  workmen  in  An)erican  industries  ag- 
gregate the  astonishing  number  of  200.000  a  year,  according  to  a 
statement  issued  by  the  National  Committee  for  the  Prevention 
of  Blindness,  130  East  Twenty-second  street.  New  York  City ;  and 
in  one  state.  Pennsylvania,  out  of  twelve  million  dollars  awarded 
as  compensation  for  permanent  injuries  since  the  Workmen's 
Compensation  Act  was  put  in  force,  more  than  40  per  cent  went 
for  compensation  for  loss  of  eyes.  This  sum.  about  $5,000,000, 
was  greater  than  the  combined  compensation  paid  for  loss  of  legs, 
arms  and  feet  and  for  permanent  disability  from  other  injuries. 
The  committee  says  that  there  are  still  innumerable  plants  where 
goggles  ought  to  be  worn,  but  are  not  worn ;  and  many  workinen 
who  have  goggles  keep  them  in  their  pockets,  unless  they  are 
watched.  Legislation  is  not  a  sufficient  means  of  prevention  in 
this  matter,  because  the  workman  who  has  goggles  and  does  not 
use  them  can  be  enlightened  only  by  persistent  education.  These 
and  other  points  in  connection  with  eye  dangers  are  to  be  the 
subject  of  a  report  soon  to  be  issued. 


Wage    Statistics    for    March 

The  number  of  employees  reported  by  Class  1  steam  roads  for 
March,  1923.  was  1,816,479.  an  increase  of  246.321,  or  15.7  per  cent, 
over  the  number  reported  for  the  same  month  last  year,  and  an 
increase  of  32.924,  or  1.8  per  cent,  over  the  number  for  FebruaTj', 
1923,  according  to  the  monthly  summary  of  wage  statistics  pub- 
lished by  the  Interstate  Commerce  Commission.  The  total  com- 
pensation in  March.  1923,  was  17.9  per  cent  greater  than  in  March, 
1922.  In  this  period  the  earnings  per  hour  for  straight  time  for" 
the  employees  reported  on  an  hourly  basis  decreased  from  58  cents 
to  56  cents  an  hour.  The  overtime  earnings  decreased  from  82 
cents  to  81  cents  an  hour.  Taking  the  straight  time,  overtime, 
and  other  compensation  together,  these  employees  reported  on  an 
hourly  basis  were  jiaid  an  average  of  61.8  cents  per  hour  in  March, 
1922,  and  59.9  cents  in  March,  1923.  But,  owing  principally  to 
an  increase  in  the  amount  of  overtime  worked,  they  averaged  227 
hours  per  employee  in  March.  1923,  as  against  215  in  March,  1922, 
with  the  net  result  that  their  average  compensation  per  month 
increased  from  $133  to  $136  in  the  same  period. 


French  to   Supply   Siamese   Railway   Equipment 

.\  Fiench  company  recently  obt.Tined  a  dmtract  for  10  new  loco- 
motives for  the  Siamese  State  Railways,  on  the  basis  of  the  lowest 
tender  in  competition  with  American,  British,  Belgian,  and  German 
concerns,  according  to  Consul  Brodie  at  Bangkok.  The  total 
amount  budgeted  being  considerably  in  excess  of  the  French  tender, 
a  portion  of  the  surplus  over  and  above  the  price  quoted  was  di- 
verted to  the  purchase  of  4  additional  locomotives,  2  from  an 
American  company,  and  2  from  a  British  concern.  At  the  present 
time  only  British  and  German  locomotives  are  in  use  on  the  Si- 
amese State  Railways,  and  the  new  contracts  mark  the  introduction 
into  Siam  of  the  first  American  railway  equipment  of  this  char- 
acter. 

.\merican  exporters  are  at  some  disadvantage  in  obtaining 
orders  for  heavy  railway  equipment  in  Siam  in  competition  with 
British  and  Continental  European  firms.  The  greater  distance 
involved  necessitates  a  heavier  freight  charge  on  American-made 
products.  As  there  is  no  direct  steamer  service  between  United 
States  ports  and  Bangkok,  freight  originating  in  the  United  States 
and  consigned  to  Bangkok  must  be  transshipped  either  at  Hong- 
kong or  Singapore.  Furthermore,  the  unfavorable  exchange  rate  is 
another  feature  that  affects  adversely  the  Siamese  market  for 
American  products. 


Locomotive  Building  in  New  Zealand 

The  New  Zealand  government  had  contracted  with  British 
manufacturers  for  45  locomotives,  and  almost  all  of  them  had 
been  delivered  when  the  last  instalment  was  lost  in  the  ^  wreck 
of  the  steamer  Wiltshire,  according  to  dispatches  from  Welling- 
ton to  the  Times  (London)  Trade  Supplement.  The  insurance 
claim  in  respect  to  that  loss  having  been  settled,  the  proceeds  are 
being  applied  to  the  replacement  of  the  lost  engines  and  the 
purchase  of  additional  ones.     The  British  manufacturers  who  se- 


cured the  first  contract  in  competition  with  American,  Belgian, 
.Australian  and  German  tenderers  will  supply  the  engines  now 
required  at  a  contract  price  of  £5,225  per  locoinotive,  which  with 
freight,  insurance,  and  other  charges  and  cost  of  assembling  and 
putting  on  rails  in  New  Zealand  will  be  increased  to  £5,245 — a 
substantial  reduction  compared  with  the  original  contract  price. 
The  engines  are  to  be  delivered  in  New  Zealand  in  July. 

Construction  of  locomotives  in  the  dominion  itself  is  being 
carried  out  at  the  government's  own  shops  at  .\ddington,  in 
South  Island,  and  in  the  works  at  Thames,  in  North  Island. 
The  price  of  these  locomotives  is,  however,  higher  than  that 
of  those  being  built  in  Great  Britain.  The  contract  price  for 
the  Thames  engines,  of  which  16  have  yet  to  be  delivered,  is 
about  £11.000  each,  while  those  being  built  by  the  government 
will  cost  in  the  shop  £8.000  each.  Engines  under  construction  in 
the  government  shops  will  take  two  years  to  complete. 


Scottish    Concern    to    Build    and    Equip    Portuguese 
Railway  Shops 

William  Bcardniore  &  Co.,  Ltd..  of  Glasgow.  Scotland,  recently 
cured  a  contract  for  the  supply,  construction  and  equipment  of  the 
general  workshops  of  the  Portuf^uese  South  &  South  Western 
Railway,  at  Barreiro.  The  workshops  in  question  are  for  the 
construction,  maintenance  and  repair  of  locomotives  and  cars. 
When  completed,  the  establishinent  will  comprise  an  erecting  shop, 
foundry,  machine  shop,  tool  room,  carpenters'  shop,  paint  shop, 
paint  mill  and  store,  material  store,  boiler  shop,  forge  and  black- 
smith shop,  finishing  shop,  coppersmiths'  shop,  carriage  and  wagon 
shop,  upholsterers'  shop,  timber  shed,  pattern  shop,  and  will  be  the 
largest  building  of  its  kind  in  Portugal. 

The  present  shops  are  to  be  demolished  to  make  way  for  the 
new  buildings,  but  the  contract  calls  for  the  work  of  the  railway 
being  carried  on  in  the  old  shops  while  the  new  shops  are  being 
built,  and  the  transference  of  old  plant  and  the  installation  of  new 
plant  being  carried  out  in  such  a  way  that  the  repairs  and  upkeep 
of  railway  plant  will  not  be  interfered  with.  The  buildings  are 
to  be  equipped  with  modern  electric  overhead  cranes,  air  compres- 
sor plant,  and  fire  installation.  Diesel  motor  and  generator  for 
the  power  station,  mechanical  coaling  appliances  capable  of  coal- 
ing two  locomotives  at  one  time,  reinforced  concrete  water  supply 
tank,  dock  pump,  etc.,  will  be  provided.  Rails,  points  and  cross- 
ings have  also  to  be  provided,  for  direct  access  to  the  different 
shops  and  for  the  intercommunication  between  each  shop  and  in 
order  to  facilitate  the  rapid  handling  of  the  work  to  be  undertaken. 


Proposed  Electrification  in  Spain  , 

Representatives  of  Morgan  &  Company  of  Xcw  York,  Messrs. 
Rothschild  of  London  and  Messrs.  Urquijo,  The  Spanish  bankers 
of  Madrid  and  Bilbao,  have  recently  formed  a  company  with  a 
capital  of  500  million  pesetas  (approximately  $100,000,000  at  par 
exchange),  to  carry  out  the  long-discussed  project  for  an  electric 
line  between  Madrid  and  Valencia,  according  to  a  dispatch  from 
Barcelona  to  the  Times  (London)  Trade  Supplement.  The  line 
will  be  about  220  miles  in  length  and  double-tracked. 

The  project  includes  the  development  of  hydro-electric  power 
necessary  for  the  new  line,  as  well  as  the  working  of  several  mines, 
and  other  schemes  of  an  agricultural  character.  It  is  stated  that 
the  work  will  be  put  in  hand  as  soon  as  possible,  embodying  the 
proposals  of  the  engineers,  Messrs.  Vallejo  and  Membrilla. 

The  capital  of  the  new  company  will  enjoy  a  state  guarantee 
of  five  per  cent  interest.  Besides  being  the  first  electric  trunk  line 
to  be  constructed  in  Spain,  the  project  is  one  of  the  most  important 
of  its  kind  that  has  been  launched  in  the  country  for  many  years. 
The  new  railway  w'ill  open  up  a  new  country  rich  in  minerals  and 
in  agricultural  produce  but  hitherto  devoid  of  communications. 

Of  the  Trans-Pyrcnean  railways  which  are  being  constructed 
under  the  Franco-Spanish  Agreement  of  1904,  the  line  from  Ripoll 
to  Puigcerda  is  the  only  section  at  present  in  working  order.  The 
Minister  of  Public  Works  has  now  been  authorized  to  ask  for 
tenders  for  its  electrification.  The  line  is  about  40  miles  in  length, 
with  two  long  tunnels  of  a  total  of  3.7  miles.  There  are  eight 
stations,  some  of  which  are  not  yet  complete.  The  line  rises  to 
a  height  of  3.900  ft.  in  the  tunnel  under  the  Pyrenees:  eventually 
it  will  connect  with  the  French  lines  at  .Mx-les-Termes  and  will 
shorten  the  journey  between  Barcelona  and  Toulouse  by  75  miles. 
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Increase  in  Wages  on  Many  Roads 

The  Pennsylvania  Railroad  has  made  an  ddvance  of  two  cents 
an  hour  in  the  wages  of  various  classes  of  employees  in  the  central 
region,  including  elevator  operators,  watchmen  and  laborers.  At 
Gadsden,  Ala.,  it  is  announced  that  the  700  employees  of  the  Gads- 
den Car  Works  have  gone  to  work,  after  a  suspension  of  one 
week,  under  a  new  contract  with  their  employers  in  which  "all 
labor  troubles  have  been  smoothed  over."  Since  the  strike  of  last 
year,  the  men   have  been   working  without  a  general  agreement. 

The  striking  shopmen  of  the  Central  of  New  Jersey,  of  whom 
it  is  said  that  1,200  have  remained  out,  have  at  last  announced 
that  a  formal  vote  has  been  taken  to  give  up  the  strike.  The 
shops  at  Elizabeth,  N.  J.,  were  already  well  manned ;  but  at 
Ashley,  Pa.,  it  is  said  that  the  break-up  in  the  brotherhood  will 
result  in  considerable  numbers  of  men  going  to  work  in  the  shops. 

The  Southern  Pacific  has  made  a  general  increase  in  the  wages 
of  shopmen ;  skilled  mechanics,  S  cents  an  hour ;  helpers,  2  cents 
an  hour.  The  number  of  men  affected  is  about  13.000 ;  and  they 
w^ere  represented  in  the  negotiations  by  the  officers  of  the  Southern 
Pacific  Shop  Crafts'  Protective  Association,  an  organization  con- 
fined to  the  employees  of  this  road.  The  annual  addition  to  the 
payrolls  will  be  about  $750,000. 

The  Chesapeake  &  Ohio  has  increased  the  pay  of  shopmen  2 
cents  an  hour.  About  7,000  men  are  affected  and  the  annual  pay- 
rolls in  this  department  will  be  increased  about  $590,000. 

The  Illinois  Central  has  received  an  application  from  the 
Brotherhood  of  Railway  and  Steamship  Clerks  for  increased  pay 
for  storekeepers  and  assistants;  chief  clerks  and  other  supervisory 
clerical  positions,  9  cents  an  hour ;  for  clerks,  9  cents  and  in  some 
cases  10y2  cents  an  hour ;  for  inexperienced  clerks  an  initial  salary 
of  $77.50  a  month,  to  be  advanced  $10  after  six  months;  janitors 
and  watchmen.  14  cents  an  hour;  office  boys  and  messengers,  9 
cents ;  freight  handlers,  8  cents ;  common  laborers,  lOVa  cents ; 
telephone  operators,  10  cents. 

The  Railway  Employees'  Department  of  the  American  Federation 
of  Labor  is  negotiating  with  the  Chicago  &  North  Western,  the 
Chicago,  jSIilwaukee  &  St.  Paul  and  the  Southern  Railway  for  in- 
creases in  the  wages  of  "hop  craft  employees  on  these  roads,  said 
to  number  54,000  men.  The  A.  F.  of  L.  representatives  also  ask 
for  time  and  one  half  for  overtime  and  for  Sunday  work. 

The  Louisiana  &  Aransas  has  advanced  the  pay  of  carpenters 
to  54  cents  an  hour;  track  and  shop  laborers  to  31  cents  an  hour. 

The  San  Antonio  &  Arkansas  Pass  has  agreed  with  the  United 
Brotherhood  of  M.  W.  employees  and  shop  laborers  to  make  a 
general  increase  in  wages  on  the  same  general  plan  which  is  in 
force  on  other  roads. 

The  Atchison,  Topeka  &  Santa  Fe  has  increased  the  pay  of 
shop  craft  employees  2  cents  an  hour.  This  applies  to  blacksmiths, 
boiler  makers,  metal  workers,  electricians,  car  men,  stationary 
firemen  and  oilers. 

The  Louisville  &  Nashville  has  made  a  general  increase  of  two 
cents  an  hour  in  the  pay  of  all  classes  of  employees  in  the  mechani- 
cal department,  the  increase  having  been  put  into  effect  on  July  1. 


Progress  Made  on  A.  R.  A.  Transportation  Program 

The  Car  Service  Division  of  the  American  Railway  Associa- 
tion has  issued  a  second  monthly  statement  of  the  progress  made 
on  the  "Program  to  Provide  Adequate  Transportation,"  as  ap- 
proved by  the  members'  meeting  of  the  American  Railway  Asso- 
ciation and  of  the  Association  of  Railway  Executives  on  April  5. 

Total  cars  of  revenue  freight  loaded  for  the  22  weeks  to  June 
2  inclusive  show  a  consistent  increase  above  the  estimated  figures 
as  well  as  far  in  excess  of  the  total  for  same  periods  of  the 
previous  years  for  which  we  have  record.  Following  is  the 
cumulative  loading  by  commodities  and  total  for  the  first  22 
weeks  of  1923  compared  with  the  corresponding  period  of  previous 
years. 

1923  1922  1921  1920 

Grain  and   G.   pro SS,1,352  940,008  .829,567  722,549 

Live    st-ck    705,524  627,642  622,491  660,307 

t:oal    ..' 4,047,507  3,051,665  3,249,849*  3,907,411 

Coke      ".' 330.724  179,826  155,430  235,078 

Forest  "products    1,590.451  1,169,603  1,079,305  1,352,981 

Ore     336,183  195,651  246,439  546,572 

Mdse.L.  C.L.   .ind   misc....  11.874,072  10,441.841  '9,388,703  10.395.989 

Total      19.967,813      16.uu6,236     15,571,784     17,820,387 


The  new  equipment  put  in  service  and  on  order  is  as  follows : 

Put  in  service 

January  1  to  On  order 

Cars                                                    June  1,  1923  June  1,  1923 

Box     27,862  45,709 

Refrigerator     7,468  13.2J7 

Coal     26,806  43,113 

Stock    1,696  1.814 

Flat     1,374  2,085 

Others     454  1,121 

Total     65,660  107,079 

Locomotives      1,697  2,041 

» Other    statistics    showing  progress   arc   given   in   the   report   as 
follows  ; 

All  Freight  Cars  Awaiting  Repairs 


Heavy 
Light 
Total    . 


Heavy 
Lis;ht 
Total     . 


January    1,    1923 

...  164,041  cars  or  7.2  per  cent  Heavy 

.  ..    51,970  cars  or  2.3  per  cent  Light 

...216,011  cars  or  9.5  percent  Total 


June    1,    1923 
.  .155,564  cars  or  6.9  per  cent 
.  .    56.202  cars  or  2.5  per  cent 
.  .211,766  cars  or  9.4  per  cent 


Steam  Locomotives  Awaiting  Repair.s 


January   1,    1923 
.  13,587  loco,  or  21.1  per  cent 
.    1.962  loco,  or    3.0  per  cent 
.15.549  loco,  or  24.1  per  cent 


June  1,   1923 
Heavy    .. .  11,368  loco,  or  17.8  per  cent 
Light    ....  1,315  loco,  or    2.1  per  cent 
Total     12,683  loco,  or  19.9  per  cent 

Railroad  Fuel  Stocks 


January  1,  1923 

Tons    in    cars 2,443,460 

In    stock   piles 4,313,426 

Total    6,756,886 


Jamiary    29,0 

February     28.2 

March     27.9 

April     


June    1,    1923 

Tons    in    cars 2,554,307 

In   stock   piles 5,880,373 

Trtal    8,434,680 


Tens  per  car 

Miles 

per  car 

per 

day 

A 

/ 

\ 

1923 

1922 

1921 

1923 

1922 

1921 

29.0 

27.6 

30.1 

25.8 

20.4 

23.2 

28.2 

28.3 

28.4 

24.8 

23.2 

21.3 

27.9 

27.7 

27.2 

27.0 

24.4 

20.9 

27.8 

24.4 

26.9 

27.9 

21.3 

20.6 

Nationwide   Investigation  Into  Apprentice   System 

Appointment  of  a  committee  to  make  a  nationwide  investigation 
of  the  apprentice  system  has  been  announced  by  the  American 
Management  Association,  composed  of  many  of  the  country's 
largest  industrial  enterprises.  The  committee,  headed  by  L.  L. 
Park,  supervisor  of  welfare,  American  Locomotive  Company, 
Schenectady,  N.  Y.,  was  named  by  the  Plant  Executives'  Division 
of  the  Association,  of  which  Sam  A.  Lewisohn  of  New  York,  vice- 
president  of  the  Miami  Copper  Company,  is  chairman. 

Modernizing  American  apprentice  systems  is  one  of  the  aims 
of  the  committee,  according  to  Mr.  Lewisohn,  who  said:  "Several 
states  are  planning  modern  apprenticeship  laws  and  it  is  desirable 
that  there  should  be  uniformity  in  these  measures." 

Other  members  of  the  committee  include :  L.  A.  Wilson,  director 
of  the  National  Society  for  Vocational  Education,  Albany,  N.  Y. ; 
Milton  D.  Gehris,  vice-president.  John  B.  Stetson  Company,  1801 
Germantown  avenue,  Philadelphia ;  E.  W.  Gressle,  employment 
manager,  the  Warner  &  Swasey  Company,  Cleveland;  Burt  L. 
Fenncr,  McKim,  Mead  &  White,  New  York ;  Franklin  T.  Jones, 
supervisor  of  training,  the  White  Motor  Company,  Cleveland ;  Stan- 
ley Zweibel,  director  of  service,  Nordyke  &  Marmon  Company, 
Indianapolis ;  Robert  H.  Spahr,  department  of  engineering  exten- 
sion, Pennsylvania  State  College,  Philadelphia ;  James  P.  Garvey, 
Works  Training  Division,  Western  Electric  Company,  Chicago ; 
Walter  S.  Berry,  director  of  training,  Scovill  Manufacturing  Com- 
pany, Waterbury,  Conn. ;  L.  S.  Hawkins,  director  of  the  Depart- 
ment of  Education,  United  Typothetas  of  America,  Chicago;  I.  B. 
Shoup,  director  of  personnel  and  training,  Marion  Steam  Shovel 
Company,  Marion,  O. ;  A.  C.  Lampman,  supervisor  of  apprentices. 
National  Cash  Register  Company,  Dayton,  O. ;  P.  E.  Wakefield, 
educational  director,  Carnegie  Steel  Company,  Pittsburgh. 

The  findings  of  the  committee  will  be  embodied  in  a  report,  one 
of  a  series  to  be  presented  to  the  fall  convention  of  the  association 
dealing  with  the  human  factor  in  commerce  and  industry.  It  is 
the  plan  of  the  committee  to  touch  upon  such  phases  of  the  sub- 
ject as  will  aid  in  the  promotion  of  apprentice  schools  and  of 
training  courses  in  various  types  of  industry  along  the  most 
approved  and  successful  lines. 

Chairman  Lewisohn  also  announces  the  personnel  of  the  Plant 
Executives'  Division,  which  includes  representation  from  the  steel, 
iron,  brass,  clothing,  electrical  and  other  trades,  as  well  as  rail- 
roads and  other  public  utilities,  as  follows : 

Elisha  Lee,  vice-president,  Pennsylvania  Railroad ;  John  H. 
Goss,  vice-president,  Scovill  Manufacturing  Company,  Waterbury, 
Conn.;  E.  K.  Hall,  vice-president,  American  Telephone  &  Tele- 
graph Company;  Robert  B.  Wolf,  New  York,  past  vice-president 
of  the   American    Society   of   Mechanical   Engineers;    Qiarles    R. 
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Hook,  vice-president,  American  Rolling  Mill  Company,  Middle- 
town,  O. ;  W.  E.  Hotchkiss,  director  of  the  National  Industrial 
Federation  of  Clothing  Manufacturers,  Chicago;  E.  S.  McClelland, 
personnel  director  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  Pittsburgh ;  C.  S.  Ching,  supervisor  of  industrial  rela- 
tions, U.  S.  Rubber  Company,  New  York ;  Alfred  L.  Ferguson, 
vice-president.  Consolidated  Textile  Corporation,  New  York ;  Leigh 
Best,  vice-president,  American  Locomotive  Company,  New  York; 
A.  H.  Young,  manager  of  industrial  relations,  International 
Harvester  Company,  Qiicago;  George  J.  Anderson,  industrial  re- 
lations counsel,  Curtis,  Fosdick  &  Belknap,  New  York ;  E.  G. 
Draper,  treasurer.  Hills  Brothers  Company,  New  York ;  J.  M. 
Larkin.  assistant  to  the  president,  Bethlehem  Steel  Company,  Beth- 
lehem, Pa. ;  Milton  D.  Gehris,  vice-president,  John  B.  Stetson 
Company,  Philadelphia. 


SUPPLY  TRADE  NOTES 


MEETINGS   AND   CONVENTIONS 

General   Foremen's   Convention 

The  indications  are  that  the  1923  convention  of  the  International 
Railway  General  Foremen's  Association,  to  be  held  at  Qiicago, 
September  4-7,  will  be  the  best  in  the  history  of  the  association. 
Superintendents  of  motive  power  of  many  roads  are  co-operating 
with  the  officers  of  the  association  and  have  already  sent  in  the 
names  of  those  who  will  represent  them,  and  who  have  been  as- 
signed certain  topics  for  discussion.  From  the  present  outlook, 
the  exhibits  will  be  more  numerous  than  in  former  years.  The 
Locomotive  Stoker  Company  will  have  on  exhibition  a  full  work- 
ing model  of  one  of  their  stokers,  which  will  be  of  interest  in 
connection  with  one  of  the  topics.  The  same  is  true  of  valve 
gears,  models  of  which  will  be  on  exhibition. 


The   foltozuittg   list   gives    names    of    secretaries,    dates    of    next    or    regular 
meetings  and  places  of  meeting  of  mechanical  asscciations  and  railroad  clubs: 

Air-Brake  Association. — F.  M.  Nellis,  Room  3014.  165  Broadway,  New 
York  City. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,   202  North  Hamilton  Ave.,  Chicago. 

American  Railway  Association,  Division  V — Mechanical. — V.  R.  Haw- 
thorne, 431   South  Dearborn  St.,  Chicago. 

Division    V — Equipment    Painting    Division. — V.    R.    Hawthorne 
Chicago. 

Division  VI — Purchases  and  Stores. — W.  J.  Farrell,  30  \'esey  St., 
New   York. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.   Marquette  Road,   Chicago. 

Amerion  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Stuebing,  23 
West  Forty-third  St.,  New  York. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  University  of 
Pennsylvania,    Philadelphia,  Pa. 

American  Society  foe  Steel  Treating. — W.  H.  Eisenman,  46O0  Prospect 
Ave.,   Cleveland,   Ohio. 

Association  of  Railway  Electrical  Engineers. — ^Joseph  A.  Andreucetti, 
C.   &  N.   W.,   Room  411,  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Club. — W.  A.  Booth.  53  R'ushbrook  St.,  Montreal,  Que. 
Regular  meetings  second  Tuesday  in  each  month,  except  June,  July 
and  August,  at  "iVindsor  Hotel,  Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline.  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  moftth,  except  June,  July 
and    August,    Great    Northern    Hotel,    Chicago,    111. 

Car  Foremen's  .\ssociation  of  St.  Louis. — Thcmas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo. 

Central  Railway  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Meeting  monthly,  Hotel  Iroquois,  Buffalo,  N.  Y. 

Chief  Interchange  C.ar  Inspectors'  and  Car  Foremen's  .Association.— 
W.  P.  Elliott.  T.  R.  R.  A.  of  St.  Louis,  East  St.  Louis,  111.  .Annual 
meeting  Hotel   Sherman,  Chicago,  October  .(,  4  and    5. 

Cincinnati  Railway  Club.— W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meetings  second  Tuesday,  February,  May,  September 
and   November.  ,,.    t    >« 

International  Railro.ad  Master  Blacksmiths'  Association.— W.  J.  .Mayer, 
Michigan  Central,  2347  Clark  Ave.,  Detroit.  Mich.  ,,,„,,.. 

International  Railv/ay  Fuel  Association.— J.  G.  Crawtord,  70^  tast 
Fiftv-first  St.,  Chicago,  HI.  , 

International  Railway  General  Foremen's  Association.— William  Hall, 
1061  W.  Wabash  St.,  Winona,  Minn.  Annual  convention.  Hotel 
Sherman,    Chicago,   September   4-7,    1923.  .       o^    r-    .i      i.    c. 

Master   Boilermakers'   Association.— Harry   D.   \  ought,    26   Cortlandt   St., 

New  ExGLAND°^RkiLROAD  Club.— W.  E.  Cade,  Jr.,  683  .Atlantic  Ave.,  Boston, 
Mass.  Meetings  second  Tuesday  in  each  month,  except  June,  Juiy, 
.Anaust  and  September,  Copley-Plaza   Hotel.  ^      ,      ^     _        ..         ... 

New  York  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St..  New  York 
Meeting  third  Friday  of  each  month  except  June,  July  and  .August 
at  29  West  Thirty-ninth  street,  New  York.  .      t     tr     i.       i,     nij 

Niagara  Frontier  Car  Men's  Association.— George  A.  J.  Hochgreb,  b.6 
Brisbane  Building,  Buffalo,  N.   \ .  •  ,       r,l 

Pacific  Railway  Club.-W.  S.  Wollner,  64  Fme  St.,  San  Francisco.  Cal. 
Meetings  second  Thursday   in  each  month  in   San  Francisco  and   Oak- 

Railw^^Club'ot'pi^tsbJrgh.— J.  D.  Conway,  515  Grandvicw  Ave  Pitts- 
burgh,   Pa.      Meetings    fourth   Thursday   in   each    month,   except  June, 

ST.  Lol"s'RA"itw^AYTLUB.-B.  W.  Frauenthal,  Union  Station,  St    Louis^  Mo. 

Meetings  second  Friday  each  month,  except  June,  July_and  August 
Traveling   Engineers'  Associ.ation.— W.   O.  Thompson.    11//    East   Nin?ty- 

WE.sTERf  RAfL'^VAv'TLUB^g^'ce   V.    Crandall,    605    North    Michigan   Ave 
Chicago.      Meetings  third   Monday    in    each   month,   except   June,   July 
and  August. 


The  Edgewatcr  Steel  Company  has  removed  its  offices  from 
316  McCormick  building  to  1335  Peoples  Gas  building, 
Chicago,  111. 

Joseph  T.  Ryerson  &  Son,  Inc.,  has  moved  its  offices  from 
910  Corn  Excliangc  building,  Chicago,  to  1736  Illinois  Merchants 
Bank  building. 

The  Merchant  &  Evans  Company,  Philadc-liihia,  Pa.,  has  discon- 
tinued its  Chicago  plant  and  will  manufacture  all  mixed  metals 
at  Philadelphia. 

The  0.  K.  Company,  dealing  in  general  railroad  and  steam- 
ship supplies,  has  moved  its  general  sales  office  to  553  Railway 
Exchange  building,  Chicago. 

E.  W.  Price,  representative  of  the  Laclede  Steel  Company,  has 
been  promoted  to  manager  of  sales  in  charge  of  the  northern  dis- 
trict, with  headquarters  at  Chicago. 

Robert  Hufif,  representative  at  New  York  City  of  the  McCon- 
way  &  Torley  Company,  Pittsburgh,  Pa.,  has  removed  his  office 
from  39  Cortlandt  street  to  2  Rector  street. 

The  name  of  the  Electric  Steel  Company,  Chicago,  has  been 
changed  to  the  Nugent  Steel  Castings  Comiiany.  There  is  no 
change  in  management,  ownership  or  personnel. 

The  Pittsburgh  Machine  Products  Company,  Oliver  build- 
ing, Pittsburgh,  Pa.,  has  been  appointed  district  representatives  of 
the  Conveyors  Corporation  of  America,  Chicago. 

The  Colonial  Supply  Company,  Pittsburgh,  Pa.,  has  been  ap- 
pointed exclusive  distributor  in  the  western  Pennsylvania  ter- 
ritory for  the  Latrobe  Tool  Company,  Latrobe,  Pa. 

The  Hisey  Wolf  Machine  Company,  Cincinnati,  Ohio.,  has 
appointed  R.  L.  Barker  &  Co.,  Chicago,  as  its  exclusive  repre- 
sentative in  Indiana,  Illinois,  Wisconsin  and  Iowa. 

The  Boyden  Steel  Corporation  has  removed  its  offices  from 
the  Keyser  building  to  larger  quarters  in  the  Standard  Oil  build- 
ing, Franklin  street  and   St.   Paul   place,   Baltimore,   Md. 

The  Consolidated  Machine  Tool  Corporation  of  .\merica  has 
opened  a  district  sales  office  in  the  General  Motors  building,  De- 
troit, Mich.,  under  the  management  of  Roland  A.  Holmes. 

J.  R.  Sexton,  division  engineer  of  the  Erie,  with  headquarters 
at  Huntington,  Ind.,  has  been  appointed  railway  sales  manager  of 
the  H.  H.  Robertson  Company,  with  headquarters  at  ChicSgo. 

S.  P.  Wright  &  Company,  district  represantatives  of  the  Con- 
veyors Corporation  of  .America,  Chicago,  has'  removed  its  Butte, 
Mont.,  office  from  109  East  Broadway,  to  812  East  Iron  street. 

Gibbs  &  Hill,  consultin,g  engineers,  with  offices  in  the  Pennsyl- 
vania Station,  New  York  City,  have  been  retained  by  the  Vir- 
ginian Railway  in  connection  with  the  electrification  of  that  road. 

P.  W.  Lavi'ther,  sales  representative  of  S.  F.  Bowser  &  Com- 
pany, Inc.,  with  headquarters  at  Dallas,  Tex.,  has  been  promoted 
to  sales  manager  of  the  Texas  territory,  with  the  same  head- 
quarters. 

The  Hoosier  Waste  Renovating  Company,  Indianapolis,  Ind., 
has  been  formed  to  engage  in  the  reclaiming  of  oil  waste.  N.  P. 
Link  is  president  and  L.  T.  Evans  and  M.  W.  Evans  are  vice- 
presidents. 

W.  E.  Brewster,  advertising  manager  of  the  U.  S.  Light  &  Heat 
Corporation,  Niagara  Falls,  N.  Y.,  has  resigned  and  E.  D.  Giauque, 
who  has  been  Mr.  Brewster's  assistant,  has  been  appointed  to  suc- 
ceed him  as  advertising  manager. 

Frederick  A.  Guild,  former  New  York  representative  of  the 
Galena  Signal  Oil  Company,  died  on  May  14,  at  his  home  in 
Greens  Farms,  Conn.,  at  the  age  of  77.  Mr.  Guild  retired  from 
active  service  about  five  years  ago. 

H.  B.  Crantford,  representative  of  the  railway  sales  division 
of  the  Electric  Storage  Battery  Company,  with  headquarters  at 
Chicago,  has  been  promoted  to  manager  of  railway  signal  sales, 
with  headquarters  at  Philadelphia,  Pa. 
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Higgins  &  Co..  Chicago,  representatives  of  the  American  Valve 
&  Meter  Company  and  the  St.  Louis  Frog  &  Switch  Company, 
have  been  appointed  general  sales  agents  throughout  the  LTnited 
States  for  the  Cook  Standard  Tool  Company. 

William  Henry  Andrews,  chairman  of  the  board  of  directors  of 
Pratt  &  Lambert,  Inc.,  Buffalo,  N.  Y.,  died  at  his  summer  home, 
Watch  Hill,  R.  I.,  on  June  19,  after  an  illness  of  about  a  year 
and  a  half.     Mr.  Andrews  was  born  in  1860  at  Thomaston,  Maine. 

The  Federal  Machinery  Sales  Company,  Chicago,  the  Laughlin- 
Barney  Machinery  Company,  Pittsburgh,  Pa.,  and  the  Elliott  & 
Stephens  Machinery  Company,  St.  Louis.  Mo.,  have  been  ap- 
IHjinted  sales  representatives  for  the  Oilgear  Company,  Mil- 
waukee. Wis. 

The  Truscon  Steel  Company  has  moved  its  Detroit,  Mich.,  office 
to  temporary  quarters  in  the  Krolik  building,  316  E.  Jefferson 
street.  Permanent  quarters  will  be  located  in  the  new  Truscon 
building  now  under  construction  at  the  northwest  corner  of  W. 
Congress  and  Wayne  streets. 

F.  H.  McGuigan,  Jr..  regional  engineer  for  the  Northwestern, 
Central  \\'estern  and  Southwestern  regions  of  the  United  States 
Railroad  Administration,  with  headquarters  at  Chicago,  has  re- 
signed to  become  assistant  to  the  president  of  the  Railway  Car 
Manufacturers'  Association,  New  York  City. 

Clyde  M.  Carr.  retired  president  of  Joseph  T.  Ryerson  &  Son, 
Inc.,  died  on  June  5  in  Chicago  after  an  illness  of  several  weeks. 
A  photograph  of  Mr.  Carr  and  a  sketch  of  his  career  appeared  in 
the  March  issue  of  the  Raihi'ay  Mechanical  Engineer,  at  the  time 
Mr.  Carr  retired  from  the  presidency  of  the  company. 

The  Standard  Tank  Car  Company,  Inc.,  Sharon,  Pa.,  has  re- 
moved its  New  York  City  office  from  233  Broadway  to  Suite 
1222  in  the  Canadian  Pacific  building,  342  Madison  avenue.  This 
company  reports  that  it  completed  750  new  cars  during  the  month 
of  April,  the  largest  output  in  this  company's  history. 

William  E.  Manning,  vice-president  and  general  sales  manager 
of  the  Youngstown  Sheet  &  Tube  Company,  died  on  June  15  at 
Youngstown,  Ohio.  He  was  born  at  Youngstown  in  1870,  and 
had  been  with  the  above  company  since  1901.  Mr.  Manning  was 
also  president  of  the  Continental  Supply  Company  and  the 
Youngstown  Steel  Products  Company. 

E.  R.  Riley,  district  manager  of  the  Alexander  Brothers  Belting 
Company,  a  subsidiary  of  Armour  &  Co.,  with  headquarters  at 
Chicago,  has  been  elected  vice-president  of  Warren  Corning  &  Co., 
with  the  same  headquarters.  This  company  has  moved  its  offices 
to  908-10  Fisher  building  and  will  be  distributors  of  the  Fairbanks 
Company's  valves  and  the  Dart  Manufacturing  Company's  unions. 

The  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.,  will  give  all  its  employees  an  opportunity  to  par- 
ticipate in  the  purchase  of  a  new  issue  of  20,000  shares  of  common 
stock,  to  be  paid  for  on  the  deferred  plan  at  $53  a  share  (par 
vale  $50").  Each  employee  may  subscribe  for  one  to  twenty  shares 
of  stock  and  pay   for   it   in   ten  consecutive  monthly   instalments. 

E.  H.  Hall,  formerly  superintendent  of  the  car  department  of 
the  Chicago,  Great  Western,  with  headquarters  at  Oelwein.  Iowa, 
has  been  appointed  special  representative  of  the  Robert  M.  Lucas 
Company,  Chicago,  manufacturers  of  flexible  corrosion-proof 
cements  for  railroads  for  the  territory  west  of  the  Mississippi 
river  to  the  Pacific  coast.  Mr.  Hall's  headquarters  will  be  in 
Chicago. 

L.  N.  Selig,  assistant  to  the  president  of  the  General  American 
Tank  Car  Corporation  with  headquarters  at  East  Chicago.  Ind.. 
has  been  appointed  acting  director  of  purchases,  succeeding  C.  H. 
.  Coyle,  vice-president  and  director  of  purchases,  resigned.  R.  M. 
McFarland.  storekeeper  with  headquarters  at  East  Chicago,  has 
been  promoted  to  assistant  purchasing  agent  with  the  same  head- 
quarters. 

F.  E.  Lister  has  been  appointed  service  engineer  of  the  Franklin 
Railway    Supply    Company,    Inc.,    New    York    City.      Mr.    Lister 

/  was  formerly  in  railway  service.  In  1908  he  joined  the  staff  of 
the  Railroad  Gazette.  New  York,  as  associate  editor,  where  he 
remained  for  three  years.  Since  1921,  Mr.  Lister  has  been  en- 
gaged in  engineering  and  sales  work  as  a  manufacturers'  repre- 
sentative in  New  York  City. 

Willard  T.  Sears,  research  and  experimental  engineer  of  the 
Niles-Bement-Pond  Company,  New  York,  died  recently  at  Mont- 


clair,  N.  J.  Mr.  Sears  had  been  with  the  company  for  over 
twenty  years.  Prior  to  this  he  was  connected  with  the  Pennsyl- 
vania Steel  Company  for  a  number  of  years.  He  was  a  member 
of  the  class  of  1887  of  Massachusetts  Institute  of  Technology. 
Mr.  Sears  was  an  mventor  and  developer  of  a  number  of  machine 
tool  devices. 

Frank  H.  Clark,  who  was  president  of  the  Elvin  Mechanical 
Stoker  Company  in  1917  when  the  stoker  was  being  developed,  and 
who  subsequently  became  vice-president  of  the  Bradford  Draft 
Gear  Company,  New  York  City,  has  been  elected  vice-president 
of  the  Elvin  Mechanical  Stoker  Company  in  an  executive  and 
sales  capacity,  with  headquarters  in  New  York.  Mr.  Clark  will 
remain  also  as  director  and  vice-president  of  the  Bradford  Draft 
Gear  Company. 

The  Amsler-Morton  Company,  Pittsburgh,  Pa.,  and  2039  Rail- 
way Exchange  building,  St.  Louis,  Mo.,  has  been  appointed  agent 
of  the  Uehling  Instrument  Company,  Paterson,  N.  J.,  for  eastern 
Missouri  and  southern  Illinois.  H.  R.  N.  Johnson,  who  formerly 
represented  the  Uehling  Instrument  Company,  has  joined  the  W. 
P.  Nevins  Company,  120  South  Ninth  street,  Minneapolis,  Minn., 
which  company  is  now  the  Uehling  representative  in  Minnesota 
and  the  Dakotas. 

S.  Bert  Bennett,  who  was  formerly  assistant  road  foreman  of 
locomotives  of  the  Lehigh  Valley,  and  Alex.  D.  Lawrence, 
engineman  on  the  Boston  &  Albany,  have  been  apf>ointed  service 
engineers  of  the  Franklin  Railway  Supply  Company,  Inc.,  New 
York.  William  A.  Bradshaw,  formerly  in  the  motive  power  de- 
partment of  the  Central  of  New  Jersey,  has  been  appointed  an 
inspector,  and  G.  R.  Grove,  formerly  with  Hunt  &  Cn.  as  insnector 
of  new  locomotives,  is  now  mechanical  inspector  for  the  Frank- 
lin Railway  Supply  Company. 

Ross  F.  Hayes  has  resigned  as  general  sales  manager  of  the 
Curtain  Supply  Company  to  engage  in  the  railway  supply  business 
with  office  at  2  Rector  street.  New  York  City.  He  is  now  eastern 
representative  of  the  Henry  Giessel  Company,  Chicago,  manufac- 
turers of  water  coolers  for  service  on  railway  passenger  cars  and 
locomotives,  also  representative  of  the  Protecto  Manufacturing 
Company,  Chicago,  manufacturers  of  metal  bound  weatherstrip- 
ping  for  railway  cars.  Mr.  Hayes  is  also  representing  several 
other  manufacturers  of  steam  and  electric  railway  equipment. 

The  Whiting  Corporation,  Harvey,  111.,  has  opened  a  district 
sales  office  at  1526  Jefferson  County  Bank  building,  Birmingham, 
Ala.,  in  charge  of  W.  R.  Hans  as  district  manager.  This  office 
will  handle  sales  in  Alabama.  Georgia,  Tennessee  and  Northern 
Mississippi  for  the  Whiting  Corporation  and  its  subsidiaries,  the 
Grindle  Fuel  Equipment  Company  and  the  Swenson  Evaporator 
Company.  The  Whiting  Corporation  has  opened  a  district  sales 
office  at  624  Penton  building,  Geveland,  Ohio,  in  charge  of  R.  P. 
Dryer  as  district  manager.  This  office  will  have  charge  of  the 
sales  in  Ohio. 

W.  A.  McWhorter.  general  manager  of  the  Bradford  Draft 
Gear  Company,  New  York,  died  at  his  home  in  Chicago  on  June 
9,  after  an  illness  of  two  days.  Prior  to  his  connection  with  the 
Bradford  Draft  Gear  Company,  Mr.  McWhorter  was  located  in 
the  South,  as  assistant  master  mechanic  of  the  Georgia  Railway 
&  Power  Company,  superintendent  of  equipment  of  the  Birming- 
ham Railway,  Light  &  Power  Company  and  in  the  sales  depart- 
ment of  the  Galena  Signal  Oil  Company,  with  headquarters  at 
Atlanta,  Ga.  He  left  the  last  named  company  in  1916  to  take  up 
work  with  the  Bradford  Draft   Gear  Company. 

The  Palmyra  Packing  Company  has  been  incorprated  in  New 
York,  with  general  offices  and  factories  at  Palmyra,  N.  Y.,  to 
manufacture  a  complete  line  of  asbestos,  flax,  rubber  and  duck 
packings  for  locomotives  and  shop  machinery.  The  officers  of  the 
company  are  John  N.  Todd,  president,  who  was  for  fifteen  years, 
until  last  October,  general  sales  manager  of  the  Garlock  Packing 
Company ;  Frank  W.  Coats,  vice-president,  formerly  vice-presi- 
dent of  the  Crandall  Packing  Co. ;  Samuel  H.  Hunt,  ti-easure-.  a 
capitalist,  of  Palmyra,  and  Charles  McLouth,  secretary,  an  at- 
torney at  Rochester,  N.  Y.  The  manufacturing  and  sales 
organization  is  composed  of  expert  packing  makers  and  ex- 
perienced packing  salesmen. 

.The  B.  F.  Sturtevant  Company.  Hyde  Park.  Boston,  Mass.,  has 
bought  the  plant  of  the  Wisconsin  Engine  Company,  makers  of 
Corliss  pumping  engines  at  Corliss,  Wisconsin.  The  new  plant 
covers    nearly   ten    acres    and    the   buildings    have    approximately 


Jl'ly,  1923 


RAILWAY     MKCHAXICAL    KN(,IXEER 


547 


150,000  ft.  of  floor  space.  A  full  mamifacturing  and  engineering 
staff  will  be  maintained  and  closer  co-oiK'ration  given  to  western 
customers.  Harry  \V.  Page  has  been  appointed  general  manager 
and  will  be  in  cliarge  of  the  Wisconsin  plant.  Mr.  Page  is  a 
graduate  of  the  University  of  Wisconsin,  and  for  the  past  six 
years,  has  been  assistant  general  manager  at  the  inain  works  of 
the  B.  F.  Sturtevant  Company,  Hyde  Park,  Boston. 

John  Edgar  Rhodes,  for  the  last  eight  years  secretary-manager 
of  the  Southern  Pine  Association,  died  on  June  2  in  Touro  In- 
firmary, New  Orleans,  La.,  after  an  illness  of  about  two  months. 
He  was  born  at  Kent,  Ohio,  on  July  9,  1874,  and  began  his  career 
in  newspaper  work.  He  subsequently  served  as  private  secretary 
to  an  officer  of  the  Xorthern  Pacific,  secretary  of  the  Minnesota 
Logging  Company  and  then  returned  to  newspaper  work.  In  i89S 
he  was  appointed  secretary-manager  of  the  Northern  Pine  .Asso- 
ciation. Ten  years  later  he  became  connected  with  the  Weyer- 
haeuser timber  interests.  In  1912  he  became  publisher  and  editor 
of  the  Tacoma  (Washington)  Tribune  and  when  that  paper  was 
sold  was  appointed  secretary-manager  of  the  National  Lumber 
Manufacturers'  Association  with  headciuarters  in  Chicago.  Since 
1915  he  served  as  secretary-manager  of  the  Southern  Pine  Asso- 
ciation. 

Graeme  Ross  has  been  appointed  manager  of  the  Kansas  City 
branch  of  the  Westinghouse  Electric  &  Manufacturing  Company. 
East  Pittsburgh,  Pa.,  to  succeed  F.  F.  Rossman,  who  has  resigned 
to  become  vice-president  of  the  Mobile  Light  &  Railway  Com- 
pany, Mobile,  Ala. ;  E.  L.  Doty,  district  service  manager  of  the 
Buffalo  branch  office,  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  has  been  appointed  engineering  assistant,  service 
department,  with  headquarters  at  East  Pittsburgh ;  J.  A.  Atkinson 
has  been  appointed  Buffalo  service  manager ;  C.  W.  Jones  has  been 
appointed  general  foreman  of  the  controller  department  at  the  East 
Pittsburgh  works ;  C.  A.  Pike  has  been  appointed  general  foreman 
of  the  coils  and  insulation  department  at  East  Pittsburgh  works ; 
J.  H.  Hartman  has  been  appointed  general  foreman  of  the  store- 
keeping  department  at  the  East  Pittsburgh  works,  and  W.  S. 
Oswald  has  been  appointed  general  foreman  of  the  railway  motor 
department  at  the  East  Pittsburgh  works. 

Horace  S.  Clark,  assistant  manager  of  the  Pacific  district  of 
the  Westinghouse  Air  Brake  Company,  has  been  appointed 
Pacific  district  manager,  with  headquarters  at  San  I'Vanci.co, 
Cal.,  to  succeed  C.  P.  Cass  who  has  resigned  to  devote  more  time 
to  the  Westinghouse  Pacific  Coast  Brake  Company  of  which  he 
is  president.  E.  R.  Fitch  has  been  appointed  Southwestern  dis- 
trict engineer  of  the  Westinghouse  Air  Brake  Company  with 
headquarters  at  St.  Louis,  Mo.,  and  Lawrence  Wilcox, 
mechanical  expert  at  Chicago,  has  been  promoted  to  representa- 
tive and  transferred  to  the  Columbus,  Ohio  office.  S.  T.  Reid 
succeeds   Mr.  Wilcox   in  Chicago. 

W.  W'.  Martin,  of  the  general  offices  at  Wilmerdirig,  Pa.,  has 
been  elected  an  assistant  auditor.  Mr.  Martin  has  been  connected 
with  the  auditing  department  since  1906  and  was  chief  clerk  prior 
to  his  recent  promotion.  P.  B.  McGinnis  has  been  appointed  rep- 
resentative, with  headquarters  in  Chicago,  where  he  previously 
served  as  mechanical  e.xpert  and  H.  R.  Hood,  of  the  VV'ilmerding 
office,  succeeds  him  as  mechanical  expert. 

Prof.  Dr.  Hans  Goldschmidt,  inventor  of  the  Thermit  process, 
died  suddenly  in  Baden-Baden.  Germany,  on  May  20,  1923,  after 
a  stroke.  Prof.  Goldschmidt  was  born  in  Berlin,  Germany,  on 
January  18,  1861.  After  having  been  graduated  from  the  "gym- 
nasium" of  Altenburg,  he  studied  chemistry,  physics  and  natural 
sciences  at  the  universities  of  Berlin,  Leipzig,  Heidelberg,  Strass- 
burg  and  at  the  Institute  of  Technology  at  Charlottenburg.  He 
received  the  degree  of  Ph.  D.  from  the  University  of  Heidelberg 
in  1886. 

In  1887,  Prof.  Goldschmidt  entered  the  firm  of  Th.  Goldschmidt, 
Essen  Ruhr,  Germany,  in  joint  partnership  with  his  brother.  Dr. 
Karl  Goldschmidt.  The  attention  of  the  latter  was  applied  main- 
ly to  the  business  management  of  the  company,  while  Prof.  Hans 
Goldschmidt  devoted  himself  to  scientific  research.  Under  their 
joint  guidance,  the  firm  grew  to  international  importance,  with 
agencies  and  allied  companies  throughout  the  world. 

Prof.  Goldschmidt's  most  important  invention  was  the  Thermit 
process,  now  used  extensively  all  over  the  world  for  welding 
iron  and  steel  sections,  and  for  producing  metals  and  alloys  of 
high  purity. 

Prof.    Goldschmidt    visited    this    countn,-    frequently    and    was 


president   of   the    Goldschmidt    Thermit   Company,   now    Metal    & 
Thermit  Corporation,  from  1904  to  1916. 

The  surplus  Steel  Exchange,  Inc.,  has  been  formed  for  the 
purjxjse  of  presenting  an  outlet  for  surplus  stock  material  of 
steel  products.  A  commission  will  be  charged  only  on  sales 
actually  made,  as  the  exchange  will  not  buy  material  but  act 
solely  in  the  capacity  of  agent.  The  officers  of  the  new  company 
are :  Robert  D.  McCartcr,  president ;  George  E;  Dix,  vice-presi- 
dent ;  William  L.  Cooper,  treasurer,  and  Edward  Michaud,  sec- 
retary and  general  manager.  The  offices  are  at  7  Dey  street. 
New  York  City.  Robert  D.  McCarter  is  a  partner  of  the  firm 
of  McCarter  &  Cooi)er,  consulting  engineers.  He  was  formerly 
identified  with  the  General  Electric  Company  and  the  Westing- 
house Companies,  having  been  consulting  engineer  of  the 
European  Westinghouse  Companies,  and  president  of  the  Rus- 
sian Westinghouse  Electric  Company.  George  E.  Dix  began 
his  connection  with  the  steel  industry  in  1907,  with  the  Carnegie 
Steel  Coitipany,  at  the  Waverly  warehouse.  He  went  to  the  Mid- 
vale  Steel  &  Ordnance  Company  in  1916,  as  assistant  to  the 
general  manager  of  sales,  and  during  the  last  four  years  was  with 
the  Consolidated  Steel  Corporation  as  assistant  to  the  vice-presi- 
dent. William  L.  Cooper  was  associated  with  the  R.  W.  Hunt 
Company  for  fifteen  years,  having  been  European  manager  during 
a  part  of  that  time.  He  is  a  partner  of  McCarter  &  Cooper. 
Edward  Michaud  is  an  experienced  steel  man,  having  seen  service 
with  the  Carnegie  and  Midvale  Companies  and  the  Consolidated 
Steel  Corporation. 

A.  W.  MacLaren,  general  traffic  manager  of  Morris  &  Co., 
with  headquarters  at  Chicago,  has  been  appointed  vice-president 
in  charge  of  sales  of  the  Chicago  Rearing  Metal  Company,  with  the 

same  headquarters.  He 
entered  railway  service 
in  1898  in  the  account- 
ing department  of  the 
Cleveland,  Cincinnati, 
Oiicago  &  St.  Louis, 
with  headquarters  at 
Cincinnati,  Ohio,  aiid  in 
1899  was  promoted  to 
chief  clerk  in  the  gen- 
eral passenger  deiKirt- 
ment  with  the  same 
headquarters,  which  po- 
sition he  held  until  1902. 
when  he  was  promoted 
to  secretary  to  the  presi- 
dent, with  the  same 
headquarters.  In  1905, 
when  the  Oweland, 
Cincinnati,  Chicago  & 
St.  iouis  was  consoli- 
dated' with  the  New 
York  Central,  he  was 
promoted  to  assistant  to  the  vice-president  in  charge  of  traflic 
of  the  New  York  Central  lines,  with  headquarters  at  Chicago, 
and  in  1907  was  transferred  to  New  York  as  assistant  to  the 
vice-president.  He  held  this  position  until  1910,  when  he  resigned 
to  become  general  traffic  manager  of  Morris  &  Co.,  with  head- 
quarters at  Chicago,  which  position  he  has  held  until  his  recent 
appointment. 

The  Electric  Storage  Battery  Company,  Philadelphia,  Pa.,  has 
organized  two  separate  departments  within  the  railway  sales  di- 
vision to  handle  the  car  lighting  and  signal,  and  car  control 
battery  business  of  the  company,  respectively.  William  H. 
Palmer,  Jr.,  was  made  manager  of  the  railway  sales  division  with 
headquarters  at  Philadelphia,  to  fill  the  vacancy  caused  by  the 
resignation  of  Harry  B.  Marshall,  who  left  the  company  to  engage 
in  private  business.  Mr.  Palmer  has  been  associated  with  the 
Electric  Storage  Battery  Company  since  .August  1.  1894,  with  the 
exception  of  a  few  years,  when  he  served  with  other  interests 
closely  identified  with  the  storage  battery  industry.  Thomas  L. 
Mount  has  been  appointed  manager  of  the  car  lighting  depart- 
ment and  H.  B.  Crantford,  manager  of  the  railway  signal  depart- 
ment, Vk-ith  headquarters  at  Philadelphia ;  both  will  serve  under 
Mr.  Palmer,  the  manager  of  railway  sales  division.  Mr.  Mount 
has  been  associated  with  the  development  of  railway  car  lighting 
by  electricity  for  the  past  18  years.  He  was  employed  by  the 
Consolidated'   Railway   Electric   Lighting  &   Equipment   Company, 


A.    W.    MacLaren 


548 


R.\ILWAY     MECHANICAL     ENGINEER 


Vol.  91.  No.  7 


successively  as  draftsman,  machinist,  foreman  and  on  the  road 
instalhng,  maintaining  and  operating  some  of  the  first  axle  light- 
ing equipments  using  the  Manchester  type  of  Exide  batteries. 
Later  he  became  a  member  of  the  sales  staff  and  eventually  vice- 
president  of  the  Consolidated  Railway  Electric  Lighting  &  Equip- 
ment Company,  in  charge  of  sales  and  engineering.  In  1919  he 
entered  the  service  of  the  engineering  department  of  the  Electric 
Storage  Battery  Company,  and  later  was  transferred  to  the  rail- 
way division  in  connection  with  car  lighting  equipment  sales.  Mr. 
Crantford  has  been  in  the  railway  sales  department  from  1919 
until  1923  at  Chicago.  Prior  to  that  he  was  engaged  in  automatic 
signal  and  interlocking  installation  and  maintenance  for  the  Gen- 
eral Railway  Signal  Company.  He  served  as  signal  maintainer 
and  foreman  on  the  Northern  Pacific  and  on  the  Chicago,  Mil- 
waukee &  St.  Paul.  He  also  served  as  supervisor  of  signals, 
telegraph  and  telephone  for  the  electrified  zone  of  the  latter  com- 
pany. 

Elisha  Hollingsworth  Talbot,  founder  of  the  original  RaiKvay 
Age,  and  for  twelve  years  its  active  manager  and  publisher,  died 
in  New  York  City  on  May  22  at  the  advanced  age  of  83  years. 
He  was  'born  at  McCon- 
nelsville,  O.,  August  9. 
1839,  and  was  educated 
at  Iowa  State  University. 
In  early  life  he  engaged 
in  a  great  variety  of  lit- 
erary, political  and  news- 
paper activities,  being  at 
one  time  secretary  to 
United  States  Senator 
James  Harlan  and  later 
to  Congressman  James 
F.  Wilson.  These  ac- 
tivities covered  some  20 
years.  1855-1875,  and  in- 
cluded two  years  as  a 
member  of  the  Illinois 
legislature.  He  was  ad- 
mitted to  the  practice  of 
law  by  the  Supreme 
Court  of  Illinois  in  1868. 
In  1876,  after  extended 
experience  as  a  news- 
paper publisher  and  editor,  Mr.  Talbot  established  in  Chicago  a 
weekly  publication  devoted  to  railways— their  financing,  construc- 
tion, operation,  management  and  relations  w^ith  their  employes  and 
the  public.  When  this  project  took  form  in  1876,  the  mileage 
of  railways  in  the  United  States  was  less  than  75,000,  while  that 
in  the  states  west  of  Chicago  was  less  than  27.000.  At  that  time 
the  railways  vvere  incomplete,  disjointed  and  engaged  in  destruc- 
tive competition,  and  an  era  of  insolvencies,  foreclosures  and  amal- 
gamations was  at  hand.  It  required  courage  to  launch  a  railway 
publication  in  this  new  field  at  that  time  and  vision  to  see  the  vast 
program  of  railway  expansion  w-hich  soon  materialized.  But 
Mr.  Talbot  had  the  courage  and  vision  and  found  the  necessary 
means  and  supporters.  Under  the  name  of  the  Railway  .\ge  his 
idea  materialized  into  an  aggressive  publication  with  himself  as 
president  and  manager  and  Horace  R.  Hobart  as  editor.  Mr. 
Talbot  retained  control  of  the  Railway  Age  until  September  1. 
1891,  when  he  sold  it  to  Harry  P.  Robinson  and  Hugh  M.  Wil- 
son. Among  the  notable  enterprises  started  by  >lr.  Talbot  in 
connection  with  the  Railway  Age  was  the  publication  of  the  Bio- 
graphical Directory  of  Railway  Officials  and  the  organization  of 
the  first  extensive  exposition  of  railway  appliances  in  America, 
w^hich  was  held  at  Chicago  in  1883.  Mr.  Robinson,  after  a  short 
time,  sold  out  his  interest  and  Mr.  Wilson  acquired  full  control: 
and,  in  1908,  sold  the  paper  to  the  Railroad  Gazette,  and  it  was 
combined  with  the  Gazette  under  the  name  of  the  Railroad  Age 
Gazette.  In  1910  the  name  was  changed  to  Railway  Age  Gazette 
and  in  1918  the  present  name.  Railway  Age,  was  adopted.  Since 
retiring  from  railroad  journalism,  Mr.  Talbot  had  been  interested 
in  various  publications  and  had  kept  up  his  interest  in  Mexico, 
which  began  in  the  days  of  his  early  activity,  when  (1885)  he 
conducted  a  party  of  Mexican  editors  and  congressmen  on  a  tour 
of  observation  throughout  the  United  States.  He  had  been  plan- 
ning to  go  to  Mexico  only  a  short  time  before  his  death,  ex- 
pecting to  make  an  extensive  tour  to  get  material  for  a  series  of 
magazine  articles. 


TRADE  PUBLICATIONS 


H.    Talbot 


Twist  Drills  .\nd  Re.\mers. — The  Latrobe  Tool  Company, 
Latrobe,  Pa.,  has  issued  a  catalog  of  112  pages  listing  and  il- 
lustrating its  line  of  high  speed  twist  drills  and  reamers. 

Stokers. — The  type  K  stoker  for  operating  boilers  up  to  200 
hp.  at  high  capacity  and  efficiency  is  fully  described  and  illus- 
trated in  a  four-page  folder  issued  by  the  Combustion  Engineer- 
ing Corporation,  New  York. 

Ground  Form  Ge.\r  Cutter. — A  neatly  arranged,  12-page 
booklet  outlining  the  principal  features  of  its  ground  form  gear 
cutters  has  recently  been  issued  by  the  Brown  &  Sharpe  Manu- 
facturing Company,  Providence,  R.  I. 

Threading  M.«iChinery. — Pipe  and  nipple  threading  and  cutting 
machines,  bolt  threading  and  nut  tapping  machines,  chaser  grind- 
ers and  automatic  die  heads  are  described  and  illustrated  in 
catalog  No.  26  recently  issued  by  the  Landis  Machine  Com- 
pany, Waynesboro,   Pa. 

Materi.\l  Handling  Equipment. — The  Link-Belt  Company, 
Chicago,  in  its  Book  690.  presents  profusely  illustrated  descrip- 
tions of  various  installations  of  its  material  handling  equipment 
for  foundries.  The  equipment  includes  complete  mechanical  sand 
handling  and  conditioning  facilities,  mold  conveyors,  casting  con- 
veyors, etc. 

Hoists. — Bulletins  Nos.  76-C  and  76-D  have  recently  been 
issued  by  the  Sullivan  Machinery  Company,  Chicago,  in  which 
its  single  and  double  drum  air  turbine  hoists,  types  HA  and  HDA 
respectively,  are  described  in  detail.  These  "turbinair"  hoists 
are  designed  for  general  hoisting  and  hauling  purposes,  spotting 
freight  cars,  etc. 

Gasoline  Motor  Co.\ches. — A  folder  has  recently  been  issued 
by  the  Service  Motors,  Inc.,  Wabash,  Ind.,  in  which  are  illus- 
trated a  number  of  its  model  55  motor  coaches  as  they  have  been 
built  for  a  number  of  steam  railways.  In  addition  to  the  speci- 
fications of  the  model  55  coach,  it  gives  considerable  data  as  to 
the  cost  of  operating  this  equipment,  which  has  been  obtained 
from  a  number  of  users. 

Yale  Trolleys. — A  folder  containing  detailed  descriptions  of 
the  plain  and  geared  types  of  the  new  Yale  steel  plate  roller 
hearing  trolleys  and  a  description  of  the  new  cast-iron  trolley 
has  recently  been  issued  by  the  Yale  &  Towne  Manufacturing 
Company,  Stamford,  Conn.  Details  of  interesting  tests  to  which 
the  new  steel  plate  trolley  has  been  subjected  and  a  complete 
list  of  its  material  handling  equipment  are  also  included  in  this 
folder. 

Boilers. — The  Lebanon  Boiler  Works,  Lebanon,  Pa.,  has  is- 
sued Bulletin  23-A  which  is  a  23-page  booklet  containing  a  com- 
plete illustrated  description  of  the  Uniflow  improved  return  tubu- 
lar boiler ;  also  illustrations  of  typical  Uniflow  installations  and 
tables  showing  the  absorption  efficiency  of  fire  tubes,  horsepower 
ratings,  CO2  losses,  etc.  In  addition,  an  interesting  comparison  of 
the  Uniflow  boiler  with  the  ordinary  horizontal  return  tubular 
boiler  is  given. 

Doors  for  Industrial  Buildings. — Details  of  construction  and 
operation  of  Wilson  rolling  steel  doors,  rolling  wood  doors,  hori- 
zontal folding  doors  and  fireproof  air  chamber  doors  are  fully 
described  and  illustrated  in  catalog  No.  36  recently  issued_  by 
the  J.  G.  Wilson  Corporation,  New  York.  Typical  installations 
of  each  type  of  door  are  shown,  also  unretouched  photographs  of 
fireproof  air  chamber  doors  before  and  after  fire  and  cold  water 
hose  stream  test  at  Underwriters'  Laboratories,  Chicago. 

Prevention  of  Foaming. — An  instruction  booklet  entitled 
"Foaming,  Its  Cause  and  Prevention,"  written  particularly  for 
the  benefit  of  enginemen  and  firemen,  has  been  issued  by  the 
Bird-Archer  Company,  New  York.  The  text  sets  forth  in  simple 
terms  the  principle  on  which  Bird- Archer  anti-foaming  compound 
operates  to  prevent  foaming  and  explains  clearly  the  reasons  for 
the  simple  instructions  given  for  its  successful  use.  Copies 
will  be  furnished  for  distribution  to  enginemen  and  firemen  on 
request. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Atchison,  Topeka  &  Santa  Fe  has  ordered  30  2-8-2  type 
locomotives  from  the  Baldwin  Locomotive  Works. 

The  Union  Railroad  has  ordere<l  10  heavy  6-\vheel  switching 
locomotives  from  the  Lima  Locomotive  Works. 

The  Central  Vermont  has  ordered  16  Consolidation  type  and 
eight  0-8-0  type  switching  locomotives  from  the  American  Loco- 
motive Company. 

Locomotive  Repairs 

The  Missouri  Pacific  is  having  100  locomotives  repaired  at 
tlie  shops  of  the  Morgan  Engineering  Works,  Alliance,  Ohio. 

Freight   Car   Orders 

The  Ford  Motor  Company  has  ordered  1,000  box  cars  from  the 
Standard  Tank  Car  Company. 

The  Phelps  Dodge  Corporation  has  ordered  66  concentrate 
cars  of  60  tons'  capacity  from  the  Mt.  Vernon  Car  Manufacturing 
Company. 

The  Sinclair  Refining  Company  has  ordered  five  tank  cars  of 
6,000  gal.  capacity  and  10  tank  cars  of  8,000  gal.  capacity  '  from 
the  Standard  Tank  Car  Company. 

The  Atchison.  Topeka  &  Santa  Fe  has  ordered  SO  express 
refrigerator  cars  of  40  tons'  capacity  from  the  General  American 
Car  Company.  This  company  is  also  inquiring  for  four  private 
cars. 

The  Florida  East  Coast  has  ordered  10  caboose  cars  and  200 
ventilated  sheathed  box  cars  from  the  Mt.  Vernon  Car  Manufac- 
turing Company  and  200  steel  flat  cars  from  the  .American  Car 
&  Foundry  Company. 

The  Virginian  Railway  has  ordered  25  120-ton  gondola  cars 
from  the  Pressed  Steel  Car  Company,  in  addition  to  the  1,000 
placed  with  the  same  builder  as  was  reported  in  the  May  issue 
of  the  Railway  Mechanical  Engineer. 

Freight  Car   Repairs 
The  Western   Maryland  will  rebuild  2,000  steel  hopper  coal 
car?  of  SO  tons'  capacity  in  its  shops  at  Baltimore,  Md. 

The  Chicago,  Burlington  &  Qcincy  has  placed  an  order  with 
the   Pullman  Company  for  repairs  on  600  coal  cars. 

Machinery  and  Tools 

The  Northern  Pacific  has  ordered  a  48-in.  car  wheel  borer. 

The  Southern  P-\cific  has  placed  an  order  for  a  40-ton  crane. 

The  Michigan  Central  has  placed  an  order  for  a  6-ft.  radial 
drill. 

The  Pullman  Company  has  ordered  two  48-in.  car  wheel 
borers. 

The  New  York,  New  Haven  &  Hartford  has  placed  an  order 
for  a  36-in.  planer. 

The  Illinois  Central  has  ordered  a  90-in.  driving  wheel  lathe, 
also  a  48-in.  car  wheel  borer. 

'     The  Chicago,  Burlington  &  Quincy  has  ordered  one  200-ton 
locomotive  hoist  from  the  Whiting  Corporation. 

The  Delaware.  Lackawanna  &  Western  has  ordered  one 
70-ft.  231-ton  locomotive  transfer  table  from  George  B.  Nichols 
&  Brother. 

The  Chic^vgo,  Rock  Island  &  Pacific  has  ordered  one  50-ft., 
200-ton  locomotive  transfer  table  for  its  Forty-seventh  street  shops 
in  Chicago,  from  George  B.  Nichols  &  Brother. 

The  New  York,  Chicago  &  St.  Louis  will  install  a  4S-ft., 
173-ton  transfer  table  at  its  Stony  Island  shops,  Chicago,  which 
has  been  ordered  from  George  B.  Nichols  &  Brother. 


The  Baltimore  &  Ohio  has  recently  contracted  with  the 
Chesapeake  Iron  Works,  Baltimore,  for  the  construction  and  de- 
livery of  a  50-ton  freight-handling  gantry  crane,  for  use  in  its 
Oak  street  yard.  Baltimore,  Md. 

The  Atchison.  Topkka  &  Santa  Fe  has  ordered  one  63-ft., 
215-ton  locomotive  transfer  table  from  George  B.  Nichols  & 
Brother.  This  road  has  also  placed  an  order  for  a  36-in.  planer, 
iwo  2,000-lb.  steam  hammers  and  one  1,100-lb.  steam  hammer. 

The  Central  of  New  Jersey  has  placed  an  order  for  a  6-ft. 
radial  drill.  This  company  al.so  ordered  two  4-ft.  radial  drills 
from  Joseph  T.  Rycrson  S:  Son.  Inc.,  and  one  25-ton  electric 
gantry  crane  from  the  Milwaukee  Electric  Crane  &  Manufactur- 
ing Company. 

Shops  and  Terminals 

Western  Pacific. — This  company  will  construct  additions  to 
its  car  and  locomotive  shops  at  Sacramento,  Cal.,  at  a  cost  of 
approximately  $225,000. 

Southern. — This  company  will  construct  a  new  planing  mill  at 
Princeton,  Ind.,  and  will  remodel  the  old  mill  and  boiler  shop  at 
that  point,  at  an  estimated  cost  of  $275,000. 

Toledo  Terminal. — This  company  has  awarded  a  contract  to 
the  Roberts  &  Schaefer  Company,  Chicago,  for  the  construction 
of  a  cinder  handling  plant  at  Toledo,  Ohio. 

Te.xas  &  Pacific. — This  company  plans  the  construction  of  a 
new  roundhouse  and  engine  terminal  at  Dallas,  Texas.  Land 
for  the  project  has  already  been  purchased. 

Union  Pacific. — This  company  will  construct  a  new  six-stall 
roundhouse  at  Topeka,  Kan.  This  company  also  plans  the  con- 
struction of  a  new  machine  shop  at  Topeka. 

Missouri  Pacific. — This  company  has  awarded  a  contract  to 
H.  W.  Underbill  &  Co.,  Wichita,  Kan.,  for  the  construction  of  a 
120-ft.,   one-story  enginehouse  and   repair  shop  at  Wichita,   Kan. 

Chesapeake  &  Ohio. — This  company  has  awarded  a  contract 
to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  a 
30.000  gal.  capacity  water  treating  plant  at  Peach  Creek,  W.  Va. 

The  Carnegie  Steel  Company  has  awarded  a  contract  to 
the  Roberts  &  Schaefer  Company,  Chicago,  for  the  construc- 
tion of  an  electrically  operated  cinder  handling  plant  at  Duquesne, 
Pa. 

Denver  &  Rio  Grande  Western. — This  company  has  awarded 
a  contract  to  Battey  &  Kipp,  Inc.,  Chicago,  for  construction  of 
additions  to  the  shops  and  enginehouses  at  Denver,  Colo.,  and  Salt 
Lake  City,  Utah. 

Michigan  Central. — This  company  has  awarded  a  contract 
to  Ellington  Miller  Company,  Chicago,  for  tff^  construction  of  an 
extension  to  its  roundhouse  at  West  Detroit,  Mich.,  to  cost  ap- 
proximately $80,000. 

Ft.  Worth  &  Denver  City. — This  company  will  construct  tem- 
porary shops  at  Childress.  Tex.,  to  replace  buildings  recently  de- 
stroyed by  tire.  The  location  and  construction  of  permanent  shops 
will  not  be  considered  at  this  time. 

.Atlantic  Coast  Line. — This  company  has  awarded  a  contract 
to  the  Roberts  &  Schaefer  Company,  Chicago,  for  the  construc- 
tion of  two  SOO-ton  three  track,  reinforced  concrete  automatic 
electric  locomotive  coaling  plants,  at  Florence,  S.  C,  and  Rocky 
Mount.  N.  C. 

Chicago  &  North  Western.— This  company  has  awarded  a 
contract  to  the  Roberts  &  Schaefer  Company,  Chicago,  for  the 
construction  of  a  150-ton  concrete  coaling  station  at  Stambaugh, 
Mich.,  and  one  to  the  Howlett  Construction  Company,  Moline,  111., 
for  the  erection  of  a  2S0-ton  frame  coaling  station  at  Belle  Plaine, 
Iowa. 

St.  Louis-San  Francisco.— This  company  has  awarded  a  con- 
tract to  T.  S.  Leake  Construction  Company,  Chicago,  for  the 
erection  of  new  shop  buildings  on  Tyler  avenue,  St.  Louis,  Mo., 
which  include  a  20-stall  roundhouse,  machine  shop,  car  plant  and 
two  wash-rooms.  The  improvement  is  estimated  to  cost  $500,000. 
This  company  has  also  awarded  contracts  to  John  M.  Olsen,  of 
Springfield.  Mo.,  for  the  construction  of  shop  buildings  at  East 
Thomas,  .Ma.;  terminal  facilities  at  East  Thomas,  Ala.;  and  shop 
buildings  at  Enid.  Okla. 
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PERSONAL  MENTION 


General 

M.  A.  Smith  lias  been  appointed  assistant  superintendent  of 
motive  power  of  the  Pittsburgh  &  Lake  Erie  with  headquarters 
at  McKees  Rocks,   Pa.,  succeeding  D.  J.  Redding,  promoted. 

C.  C.  Peters,  road  foreman  on  the  Chicago,  Burlington  & 
Quincy,  with  headquarters  at  Lincoln,  Neb.,  and  H.  B.  Wells 
have  been  appointed  fuel  supervisors,  with  headquarters  at  Chi- 
cago. 

D.  J.  Redding  has  been  appointed  superintendent  of  motive 
power  of  the  Pittsburgh  &  Lake  Erie,  with  headquarters  at 
Pittsburgh,  Pa.,  in  charge  of  the  motive  power  department, 
succeeding  L.   H.  Turner,  assigned  to  other  duties. 

S.  ZwiGHT^  mechanical  superintendent  of  the  Northern  Pa- 
cific hnes  east  of  Paradise,  Mont.,  with  headquarters  at  St. 
Paul,  Minn.,  has  been  promoted  to  acting  general  mechanical 
superintendent,  with  the  same  headquarters,  succeeding  H.  M. 
Curry,  who  has  been  granted  leave  of  absence.  T.  J.  Cutler, 
general  master  mechanic  of  the  lines,  from  Mandan,  N.  D.,  to 
Paradise,  Mont.,  with  headquarters  at  Livingston,  Mont.,  has 
been  promoted  to  acting  mechanical  superintendent  of  the  lines 
east  of  Paradise,  with  headquarters  at  St.  Paul,  Minn.,  succeed- 
ing Mr.  Zwight. 

The  following  appointments  have  been  made  in  the  fuel  de- 
partment of  the  Boston  &  Maine :  W.  E.  Small,  chief  fuel 
inspector;  A.  J.  Whelan,  inspector  fuel  service;  W.  F.  Maher, 
inspector  fuel  service ;  J.  J.  Tobin,  inspector  fuel  service ;  W.  E. 
Chase,  chief  fuel  supervisor ;  J.  E.  Barber,  fuel  supervisor, 
Portland  division;  J.  R.  Annis,  fuel  supervisor,  Portland  di- 
vision ;  N.  L.  WiGCiN,  Jr.,  fuel  supervisor,  Interdivision  runs ; 
C.  C.  McCutcheon,  fuel  supervisor,  covering  all  Southern  di- 
vision, except  north  of  Concord;  J.  L.  Emery,  fuel  supervisor, 
Fitchburg  division;  F.  J.  McShalley.  fuel  supervisor,  Berk- 
shire division ;  W.  E.  Colby,  fuel  supervisor,  W.  N.  &  P.  di- 
vision; W.  G.  Gray,  fuel  supervisor.  White  Mts.  and  Passumpsic 
division;  Thomas  Bell,  fuel  supervisor,  Connecticut  river  di- 
vision,   and    Southern    division,    north   of    Concord. 

Paul  W.  Kiefer,  whose  appointment  as  assistant  engineer  of 
rolling  stock  of  the  New  York  Central  was  announced  in  the 
April  issue  of  the  Railway  Mechanical  Engineer,  was  bom  at 
Delaware,  Ohio,  on  February  13,  1888.  He  studied  engineering  at 
the  Central  Institute,  Cleveland,  Ohio,  and  entered  the  employ  of 
the  Lake  Shore  &  Michigan  Southern,  now  part  of  the,  New  York 
Central,  on  December  IS,  1904.  After  serving  as  machinist  ap- 
prentice, piecework  inspector,  machinist,  locomotive  construction 
inspector,  foreman  locomotive  construction  inspector  and  drafts- 
man, he  was  appointed  locomotive  designer  in  the  equipment 
engineering  department  (locomotive).  While  in  this  department 
he  also  served  as  leading  draftsman  and  traveling  inspector,  later 
being  placed  in  charge  of  the  dynamometer  car  on  locomotive 
capacity  and  tonnage  rating  tests.  He  then  became  chief  drafts- 
m.an  and  on  July  16,  1920,  he  was  appointed  assistant  engineer  in 
the  equipment  engineering  department  (car).  For  the  past  10 
years  Mr.  Kiefer  has  made  a  special  study  of  locomotive  and  car 
designs. 

O.  S.  Jackson  has  been  appointed  superintendent  of  motive 
power  and  machinery  of  the  Union  Pacific,  with  headquarters 
at  Omaha,  Neb.,  succeeding  C.  E.  Fuller,  who  has  resigned. 
Mr.  Jackson  entered  railway  service  in  1889  in  the  mechanical 
department  of  the  Erie  at  Huntington,  Ind.  From  1897  to  1905 
he  served  in  the  mechanical  department  of  the  Cleveland,  Cin- 
cinnati. Chicago  &  St.  Louis,  being  appointed  general  foreman 
on  the  Chicago,  Indianapolis  &  Louisville  during  the  latter  year. 
He  was  promoted  to  master  mechanic  in  1909,  and  in  1913  was 
'  appointed  superintendent  of  motive  power  of  the  Chicago,  Terre 
Haute  &  Southcastera  with  headquarters  at  Terre  Haute,  Ind. 
A  year  later  he  was  promoted  to  general  superintendent  in 
charge  of  the  mechanical  and  transportation  departments,  _  with 
the  same  headquarters.  Mr.  Jackson  was  appointed  assistant 
superintendent  of  motive  power  and  machinery  of  the  Union  Pa- 
cific,   with    headquarters    at    Omaha,    Neb.,    in    September,    1921, 


which   position   he   held   at   the  time   of  his   recent   promotion   to 
superintendent   of  motive   power   and   machinery. 

Hugh  Pattison,  who  during  the  past  two  years  has  been 
employed  by  the  Illinois  Central  in  connection  with  the  electrifica- 
tion of  that  road,  has  been  appointed  engineer  of  electric  traction 
of  the  Virginian  Railway.  Mr.  Pattison  graduated  from  the 
Johns  Hopkins  University  as  an  electrical  engineer  in  1892.  The 
first  work  that  he  did  upon  leaving  college  was  the  wiring  and 
installation  of  electrical  apparatus  on  naval  vessels  at  the  Navy 
Yard  in  Norfolk,  Va.  At  this  place  he  held  the  position  of  fore- 
man. He  became  assistant  engineer  with  Sprague,  Duncan  & 
Hutchinson,  consulting  engineers  of  Baltimore,  in  1893.  Shortly 
afterward  he  became  associated  as  engineering  assistant  with 
Frank  J.  Sprague,  vice-president  and  technical  director  of  the 
Sprague  Electric  Company  in  New  York.  This  association  con- 
tinued until  1903,  during  which  time  Mr.  Pattison  assisted  in 
equipping  and  operating  multiple  unit  control  on  the  Boston  Ele- 
vated and  Brooklyn  railroads.  In  1905,  Mr.  Pattison  joined  the 
Westinghouse,  Church,  Kerr  Company  as  an  engineer,  and  from 
that  time  until  1911,  during  the  electrification  of  the  Pennsylvania 
tunnel  into  New  York,  Mr.  Pattison  was  assistant  engineer  of 
electric  traction  for  George  Gibbs,  consulting  engineer.  A  little 
later  he  had  charge  of  the  electrification  of  the  West  Jersey  & 
Seashore  Railroad,  from  Camden  to  Atlantic  City.  An  experi- 
mental single  phase  electric  railway  on  the  Long  Island  Railroad 
was  also  built  by  him  and  numerous  locomotive  tests  on  the  West 
Jersey  &  Seashore  Railroad  were  carried  out  under  his  super- 
vision. Mr.  Pattison  was  appointed  engineer  in  charge  of  the 
Chicago  Association  of  Commerce  Committee  in  the  study  of 
smoke  abatement  and  the  electrification  of  terminal  railroads  in 
Chicago  in  1911.  After  completing  his  work  in  Chicago,  he  was 
retained  by  the  Westinghouse  Electric  &  Manufacturing  Company 
and  was  engaged  in  making  special  engineering  studies  under  the 
direction  of  F.  H.  Shepard.  He  resigned  this  position  when  he 
entered  the  employ  of  the  Illinois  Central. 

Master  Mechanics  and  Road  Foremen 

O.  G.  McPhail,  formerly  master  mechanic  of  the  Atlanta, 
Birmingham  &  Atlantic  at  Atlanta,  Ga..  has  been  appointed 
master  mechanic  of  the  Cumberland  &  Manchester,  with  head- 
quarters at   Barbourville,   Ky. 

J.  Matheson  has  been  appointed  acting  master  mechanic  of 
the  Seattle  division  of  the  Northern  Pacific  with  headquarters 
at  Seattle,  Wash.,  succeeding  B.  P.  Johnson  who  has  been 
assigned  to  other  duties. 

M.  J.  McGraw  has  been  appomted  master  mechanic  of  the 
Seaboard  Air  Line  with  headquarters  at  Jacksonville,  Fla.,  suc- 
ceeding H.  Y.  Harris,  assigned  to  other  duties. 

G.  V.  McGlinch  has  been  appointed  master  mechanic  of  the 
Michigan  Central,  with  headquarters  at  Bay  City,  Mich.,  suc- 
ceeding J.  O.  Goodwin,  deceased.  Mr.  McGlinch  has  hereto- 
fore served  as  road  foreman  of  engines. 

B.  P.  Johnson,  master  mechanic  of  the  Northern  Pacific,  with 
headquarters  at  Seattle,  Wash.,  has  been  promoted  to  acting 
general  master  mechanic  of  the  lines  from  Mandan  to  Paradise, 
with  headquarters   at   Livingston,    Mont.,    succeeding   Mr.    Cutler. 

Car  Department 

Samuel  Lynn  has  been  appointed  master  car  builder  of  the 
Pittsburgh  &  Lake  Erie,  with  headquarters  at  McKees  Rocks,  Pa. 

J.  T.  St.  Clair  has  been  appointed  acting  engineer  of  car 
construction  of  the  Atchison,  Topeka  &  Santa  Fe,  with  head- 
quarters at  Chicago,  succeeding  E.  Posson,  who  has  been  granted 
leave  of  absence  for  six  months. 

Obituary 

Joseph  O.  Goodwin,  master  mechanic  of  the  Michigan  Cen- 
tral, with  headquarters  at  Bay  City,  Mich.,  died  recently  at 
his  home.  Mr.  Goodwin  was  born  in  1871  and  entered  the 
service  of  the  company  in  1887  as  a  locomotive  fireman.  Sub- 
sequently he  was  promoted  to  engineman  and  in  1914  was  ap- 
pointed road  foreman  of  engines,  receiving  his  appointment  as 
master  mechanic  in  1919. 
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In    our   July    number   we    announced    a    shop    management 
competition  to  close  on  September  15.     The  competition  was 
inspired    by    the    discussion    on    shop 
Shop  management   which  took   place   at   the 

Management  meeting  of  the  Mechanical  Division  at 
Competition  Chicago  in  June.  Industrial  organ- 
izations have  found  that  it  paid  well 
to  give  considerable  attention  and  go  to  quite  some  expense 
to  provide  special  training  or  coaching  for  their  supervisory 
officers  and  foremen  in  the  principles  of  management.  Sev- 
eral foremen's  clubs  were  started  on  the  Pennsylvania  Rail- 
road last  year,  the  purpose  of  which  was  not  to  discuss 
matters  concerning  craftsmanship,  or  even  methods  of  shop 
of)eration;  the  discussions  largely  concerned  the  principles 
for  successfully  directing  the  activities  of  the  workmen  and 
dealing  with  the  human  element.  Facilities  and  methods  are 
of  course  important,  but  as  one  of  the  speakers  said  at  the 
Mechanical  Division  meeting,  better  results  can  be  obtained 
by  a  well  organized  and  enthusiastic  group  of  workers  with 
poor  facilities  than  by  a  group  of  indifferent  workers  with 
the  ver)'  latest  and  most  up-to-date  facilities  and  equipment. 
There  are  a  lot  of  books  published  and  articles  written  on  the 
principles  of  successful  management.  What  we  want,  how- 
ever, is  examples  of  the  way  in  which  some  of  these  principles 
have  been  applied  with  success.  We  are  not  so  much  in- 
terested in  the  theoretical  side  of  the  question,  but  we  are 
tremendously  interested  in  giving  our  readers  concrete  pic- 
tures and  applications  of  simple  principles  which  have  been 
found  to  give  real  results.  Two  prizes  are  offered,  a  first 
prize  of  $75  and  a  second  prize  of  $50  for  the  two  best 
articles  of  this  kind.  They  will  be  judged  upon  the  prac- 
tical value  of  the  suggestions  that  are  made.'  Articles  which 
do  not  receive  a  prize  but  which  are  published,  will  be  paid 
for  at  our  regular  space  rates. 


One  of  the  strongest  assets  of  an  enginehouse  foreman  is 
ingenuity — the  ability  to  meet  emergencies  effectively.  Al- 
most never  provided  with  a  plant  ade- 
How   Is  quate  for  the  maximum  service  required 

Your  Terminal  at  certain  seasons,  or  perhaps  even  dur- 
Operated'  in."  th«^  daily  peaks,  he  must  use  such 

facilities  as  are  available  so  effectively 
that  trains  are  despatched  without  delay  under  widely,  and 
sometimes  suddenly,  fluctuating  transportation  demands.  In 
many  cases  this  requires  the  daily  solution  of  new  problems 
presented  by  temporary  conditions  which  may  change  over 
night. 

But  notwithstanding  the  satisfaction  which  comes  from 
waging  a  winning  fight  against  constantly  shifting  odds, 
every  foreman  no"  doubt  recognizes  the  fact  that  most  ef- 
fective results  are  obtained  where  the  element  of  chance  is 
reduced  to  a  minimum — where  forces  are  organized  and  work 
planned  to  anticipate  future  conditions  as  far  as  this  is  pos- 
sible. Here  is  a  field  for  the  exercise  of  the  ingenuity  of  the 
officers  of  the  mechanical  department   from  the  roundhouse 


foreman  to  the  head  of  the  department,  so  that  something  like 
a  permanent  return  may  be  obtained.  What  kind  of  organi- 
zation of  your  enginehouse  forces  have  you  found  to  give  the 
be.st  results?  Are  your  men  all  specialists,  or  do  they  work 
in  gangs,  taking  any  assignment  that  offers  within  their 
craft?  Is  your  running  repair  work  all  emergency  work,  or 
are  you  prepared  for  it  in  advance?  Have  you  been  able  to 
supplement  the  facilities  at  your  disposal  with  any  par- 
ticularly effective  devices  that  did  not  require  an  A.F.E.  ? 
The  Rail'd'ay  Mechanical  Engineer  will  pay  a  first  prize  of 
$50  and  a  second  prize  of  $.>5  for  the  two  best  articles  in 
answer  to  any  one,  or  all  of  these  questions,  containing  the 
most  constructive  suggestions  ( 1 )  for  expediting  the  turning 
and  despatching  of  locomotives  (2)  for  simplifying  inspection 
and  repairs  (,>)  for  keeping  engine  failures  at  a  minimum 
when  heavy  seasonal  business  diK's  not  permit  much  time  in 
the  hands  of  the  mechanical  department.  We  are  not  so 
much  interested  in  the  results  obtained  from  the  operation 
of  the  best  laid  out  and  best  equipped  engine  terminals  in 
the  country  as  we  are  in  the  means  by  which  you  have 
materially  improved  any  one  or  all  of  the  three  above  named 
phases  of  engine  terminal  operation.  Neither  are  we 
primarily  interested  in  the  literary  merits  of  the  articles  sub- 
mitted. The  articles  may  be  of  any  length,  although  from 
1,000  to  1,500  words  is  suggested  as  about  the  maximum  re- 
quired. The  articles  must  be  received  at  the  office  of  publica- 
tion prior  to  October  15.  Should  any  articles  other  than 
those  awarded  the  prizes  Ije  published,  they  will  be  jiaid  for 
at  space  rates. 


The  two  apprenticeship  competitions,  one  foi;  regular  appren- 
tices and  the  other  for  college  men  who  are  serving  as  appren- 
tices, which  were  announced  and  com- 
The  mented    upon    in    our   June    and    July 

Apprentice  issues,  close  September  1.  It  is  not 
Competitions  too  late  for  you  to  prepare  your  con- 
tribution and  get  it  to  us  by  that  date. 
Our  hope  is  that  we  .shall  receive  a  large  number  of  construc- 
tive criticisms  or  suggestions  from  apprentices,  both  regular 
and  special,  which  will  encourage  the  managements  to  give 
still  greater  attention  to  the  whole  question  of  recruiting  and 
training  men  for  the  mechanical  department.  The  best 
modern  apprenticeship  systems  have  l)ecn  fostered  and  de- 
veloped by  men  of  rare  vision,  who  have  had  a  keen  sympathy 
for  the  young  men.  On  the  other  hand,  it  is,  of  course,  un- 
fortunate that  so  few  roads  have  gone  into  this  question  to 
the  same  e.xtent  as  has  the  Santa  Fe,  for  instance.  A  number 
of  roads  have  taken  this  question  up  during  the  past  year  or 
two  and  a  very  considerable  amount  of  progress  has  been 
made  in  improving  the  methods  of  training  on  these  roads. 
We  have  the  feeling  that  greater  results  could  sometimes  be 
accomplished  if  those  in  charge  of  developing  the  appren- 
ticeship methods  had  a  better  understanding  of  how  the 
young  men  viewed  these  things  and  as  to  just  what  their 
reactfons  were.    Here  is  a  splendid  opportunity  for  the  young 
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men  to  have  their  say  and  to  be  helpful,  by  giving  those  in 
charge  a  frank  statement  of  how  they  look  at  the  situation 
and  how  they  think  the  methods  may  be  improved. 


On  another  page  of  this  issue  is  Mr.  Westbrook's  article 
which  was  awarded  first  prize  in  the  Erecting  Shop  competi- 
tion.    One  of  the  most  interesting  fea- 
Measunng         tures  of  this  article  is  the  output  meter 
Shop  used  for  giving  an  intelligent  compari-' 

Output  son    of    shop    production    month    by 

month.  There  can  be  no  adequate 
ccJntrol  of  shop  operations  without  a  knowledge  of  what  is 
being  accomplished,  and  the  mere  statement  that  30  locomo- 
tives were  turned  out  at  a  certain  shop  in  one  month  as  com- 
pared to  25  locomotives  in  another  month  by  no  means  proves 
the  operation  in  the  former  case  to  have  been  more  efficient. 
What  was  the  relative  number  of  men  employed  ?  How  many 
man-hours  of  labor  were  required?  Did  light  or  heavy  re- 
pairs predominate?  W'ere  the  locomotives  old  and  small 
with  few  accessories,  or  were  they  large  modern  locomotives 
ecjuipped  with  all  the  latest  labor  and  fuel  saving  devices? 
It  is  plain  that  without  some  means  of  reducing  these  varj-- 
ing  factors  to  some  common  denominator  no  accurate  com- 
parison of  shop  output  month  by  month  can  be  made  and 
the  shop  superintendent  will  not  know  whether  his  organiza- 
tion is  getting  good  results  or  needs  to  be  toned  up. 

Reference  to  the  article  will  show  how  this  problem  of 
measuring  shop  output  has  been  met  at  the  Grand  Trunk 
shops,  Battle  Creek,  Mich.  In  the  first  place,  it  will  be 
noted  that  a  distinction  is  made  between  large  and  small 
power,  thereby  making  it  unnecessary  to  give  the  same 
credit  for  Class  3  repairs  to  a  heavy  Pacific  type  locomotive 
as  to  a  small  six-wheel  switcher.  A  point  system  is  used  in 
conjunction  with  the  standard  classification  promulgated  by 
the  Railroad  Administration,  based  on  a  careful  and  extended 
stud}'  of  the  relative  number  of  man-hours  of  labor  required 
for  each  class  of  repairs  on  lx)th  heavy  and  light  power. 

Without  stealing  too  much  of  the  author's  thunder,  it  may 
be  said  that  the  output  meter  shows  for  each  month  the 
total  numtjer  of  locomotives  repaired  and  the  class  of  repairs 
given  in  each  case;  also,  the  points  made,  number  of  men 
employed  and  hours  worked.  The  product  of  the  last  two 
figures  gives  the  total  number  of  man-hours  per  point  and 
monthly  percentage  of  gain  or  loss  can  be  readily  calculated. 
The  output  meter  described  can  doubtless  be  adapted,  with 
possibly  a  few  minor  changes,  to  any  shop  not  already  using 
some  such  method  of  measuring  shop  output. 


One  of  the  serious  problems  confronting  some,  if  not  most 

of  the  railroads,  is  that  of  maintaining  locomotive  boilers  in 

condition  for  safe  and  efficient  opera- 

The  Problem  tion.  Modern  boilers  are  large,  with 
of  large  areas  of  tubes  and  sheets  exposed 

Boiler  Repairs  'o  ^^^  corrosive  action  of  poor  feed- 
waters.  Flue  sheets,  side  sheets  and 
other  firebox  sheets  must  be  patched  or  renewed  frequently. 
Federal  requirements  call  for  staybolt  cap  removal  every  18 
months,  new  flues  at  least  every  three  years  and  lagging  re- 
moval for  hydrostatic  test  every  five  years.  Obviously,  this 
work  cannot  be  done  without  the  use  of  a  large  force  of  men 
trained  in  repairing  boilers. 

It  is  a  well-known  fact  that  for  years  the  boilermakers', 
and  to  an  even  greater  extent  the  blacksmiths',  trades  have 
been  attracting  fewer  and  fewer  young  men  to  serve  appren- 
ticeships and  become  all-around  journeymen  in  these  trades. 
With  an  increasing  demand  for  their  services,  experienced 
boilermakers  have  been  able  to  demand  and  receive  con- 
siderably greater  wages  than  are  paid  by  the  railroads,  and 
these  men  have  gradually  drifted  out  of  railroad  service. 
On  July  1,  1922,  the  strike  of  railroad  shopmen  was  called 


and  in  practically  all  cases  the  boiler  shop  employees  left  en 
masse.  Some  of  them  have  since  returned  but  a  large  pro- 
portion undoubtedly  secured  employment  elsewhere  at  their 
trade  or  entered  new  trades.  The  latter  alternative  was  fol- 
lowed, particularly  in  the  Middle  \\'est  where  energetic 
young  men  with  some  mechanical  ability  were  greatly  needed 
for  specialized  jobs  in  the  automotive  industry. 

Faced  with  a  total  disorganization  of  boiler  repair  forces 
in  July,  1922,  and  the  practical  impossibility  of  employing 
an  adequate  number  of  skilled  boilermakers  since,  the  rail- 
roads found  the  question  of  boiler  maintenance  a  most  serious 
one.  Some  railroads  frankly  admitted  their  inability  to  copte 
with  the  situation  and  sent  heavy  boiler  repair  jobs  to  the 
locomotive  builders  who  were  in  a  better  position  to  handle 
them.  Other  roads  deferred  heavy  boiler  repairs  as  much  as 
consistent  with  safety  until  their  boiler  shop  forces  could 
be  built  up  to  handle  the  work.  New  men  were  employed  in 
the  boiler  departments  and  while  lacking  in  experience,  they 
were  as  a  rule  commendably  willing  to  work  and  learn. 
With  the  aid  of  a  skeleton  organization  of  foremen,  insjiectors 
and  gang  leaders  who  remained  faithful  to  the  railroads, 
these  new  men  were  developed  along  specialized  lines  until 
some  railroad  boiler  shops  are  now  getting  better  production 
than  before  the  strike.  It  is  true  that  all  around  boiler- 
makers cannot  be  developed  in  a  short  period  of  training  no 
matter  how  intensive,  but  such  a  training  can  develop  spe- 
cialists in  the  different  branches  of  boiler  work,  each  of  these 
men  being  able  to  handle  his  own  specialty  better  than  boiler- 
makers with  wider  and  more  general  experience.  On  the 
whole  it  appears  that  the  best  if  not  the  only  immediately 
available  solution  of  the  boiler  maintenance  problem  con- 
fronting the  railroads  is  in  the  careful  selection  and  develop- 
ment of  specialists  in  the  different  branches  of  boiler  repair 
work. 


In  the  discussion  on  modern  repair  track  facilities  during 
the  Mechanical  Division  meeting  at  Chicago,  attention  was 
directed  to  the  fact  that  the  railroads 
Production  h^d  been  very  slow  to  adopt  the  station 
Methods  in  to  station  method  of  making  heavy  car 
Car  Repairs  repairs  regularly  used  in  contract 
shops.  It  is  encouraging  to  note  at 
the  present  time  that  considerable  interest  is  being  displayed 
in  this  method  and  that  it  has  been  adopted  at  a  number 
of  points,  notably  at  the  Readville  shops  of  the  New 
York,  New  Haven  &  Hartford  as  described  elsewhere  in 
this  issue.  In  itself,  however,  it  does  not  exhaust  the  pos- 
sibilities of  improvement  in  the  cost  of  making  heav}'  car 
repairs  that  are  suggested  by  contract  shop  operation. 

During  recent  years  a  large  number  of  heavy  repair  or 
rebuilding  operations  have  been  performed  for  the  rail- 
roads in  contract  shops.  The  outstanding  fact  with  respect  to 
these  contracts  is  that  they  cover  the  perfonnance  of  identical 
operations  on  a  large  number  of  cars  of  the  same  series. 
This  means  much  in  reducing  the  cost  per  car  to  a  mini- 
mum. New  material  can  be  purchased  and  fabricated  in 
quantities;  the  fixed  facilities  such  as  hoists,  staging,  bull 
riveters,  etc.,  can  be  located  and  adjusted  to  best  facilitate 
the  particular  operations  to  be  performed;  the  number  and 
size  of  gangs  can  be  adjusted  to  obtain  a  perfect  balance; 
special  hand  tools  may  be  provided  to  fit  the  specific  re- 
quirements of  a  single  series  of  cars,  and  the  gangs,  organized 
for  the  repetition  of  certain  specialized  operations,  are  able 
to  develop  a  facility  of  perfonnance  entirely  impossible  when 
no  two  successive  operations  are  alike. 

Contrast  this  with  the  usual  run  of  heavy  car  repairs  as 
handled  at  the  railroad  car  shop  or  repair  track.  Cars  are 
taken  into  the  shop  without  regard  to  series,  just  as  they 
become  available  by  cliance  arrival  at  the  home  shop.  Even 
where  some  attempt  is  made  to  accumulate  a  run  of  cars  of 
a  single  series,  each  car  is  likely  to  be  subjected  to  individual 
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treatment  based  on  a  detail  inspection,  so  tliat  there  is  con- 
siderable variation  both  in  the  kind  of  material  and  the 
nature  of  the  track  work  required  for  the  different  units, 
and  the  continuity  of  the  run  on  any  one  series  of  cars  is  not 
likely  to  be  long  enough  to  suggest  the*dcvelopmcnt  of  spe- 
cial tools  or  appliances  adapted  to  facilitate  the  operations 
encountered  exclusively  on  this  single  series. 

There  can  be  no  doubt  but  tliat  the  railroad  is  handicapi^ed 
in  developing  as  high  a  degree  of  specialization  as  is  done 
in  the  contract  shop  because  it  must  take  care  of  all  cars  that 
require  immediate  attention  irrespective  of  the  class  or  even 
of  ownership.  But  if  a  railroad  can  call  in  the  cars  of  a  single 
series  in  sufficient  numbers  to  meet  the  requirements  of  a 
contract  shop,  would  it  not  be  equally  possible  to  make  the 
same  arrangement  with  respect  to  the  operation  of  at  least 
a  part  of  its  own  heavy  car  repair  facilities?  This  might 
call  for  tlie  setting  aside  of  a  part  of  a  given  shop  to  be 
organized  to  handle  a  single  class  of  cars  until  that  series 
has  all  received  the  needed  heavy  repairs  or  rebuilding,  or 
a  single  shop  might  be  devoted  entirely  to  this  class  of  work, 
leaving  the  other  shops  to  take  care  of  the  current  run  of 
miscellaneous  heav}'  repair  work.  The  advantages  of  thus 
organizing  hea\-y  repairs  are  so  far-reaching  in  their  effect 
on  the  cost  per  unit  that  they  should  receive  the  careful  con- 
sideration of  everv  railroad. 


What  Our  Readers  Think 


C,  M.  &  St.   P.  Method  of  Center  Sill 
Stress  Analysis 

Chicago. 

To  THE  Editor: 

In  your  February  issue  you  published  an  article  by  \^'endel 
J.  Meyers  in  which  the  author  comments  on  the  methods  of 
calculating  the  stresses  in  the  C,  M.  &  St.  P.  gondola  cars 
described  in  your  November,  1922,  issue.  It  is  gratifying 
to  note  the  interest  taken  by  engineers  in  such  articles  and 
any  investigation  or  analysis  tending  to  broaden  the  knowl- 
edge of  the  art  of  car  design  should  be  encouraged. 

The  method  of  analyzing  some  of  the  stresses  employed 
by  Mr.  Meyers,  however,  does  not  represent  the  actual  con- 
dition. He' attempts  to  prove  that  the  center  sills  are  subject 
to  higher  stress  at  the  bolster  than  shown  by  the  calculations 
published  in  the  description  of  the  cars,  by  assuming  the 
center  sills  as  a  beam  with  fixed  ends,  the  distance  between 
the  bolster  being  a  free  span.  This  is  an  unwarranted 
assumption  as  the  ends  of  a  car  are  by  no  means  rigid.  The 
flat  car  or  all  steel  hopper  car,  for  example,  has  a  weak  side 
sill  construction  and  in  most  designs  the  end  sill  adds  but 
little  to  the  rigidity  of  the  underframing.  A  center  sill, 
therefore,  in  the  usual  design  of  cars  cannot  be  considered  as 
a  beam  with  fixed  ends. 

It  is  not  necessary  to  make  any  auxiliary  assumption  to 
prove  that  high  stress  exists  at  the  bolster  or  elsewhere  in 
the  center  sills.  The  fact  is  that  the  end  load  or  end  shock, 
which  is  assumed  in  this  ca.se  to  be  250,000  lb.,  is  actually 
several  times  greater  when  cars  are  subjected  to  rough  han- 
dling in  switching  service. 

An  end  shock  of  250,000  lb.  is  recommended  by  the 
A.  R.  A.  as  a  minimum  end  load  for  freight  cars,  based  on 
a  IS.OOO-lb.  fiber  stress  or  a  factor  of  safety  of  four  if  the 
ultimate  strength  of  the  steel  is  60,000  lb.  per  sq.  in.  It  is 
obvious  that  the  250,000-lb.  end  shock  is  only  an  assumed 
load,  but  through  experience  it  has  been  ascertained  that  cars 
meeting  the  A.  R.  A.  requirements  give  a  reasonable  ser^dce 
without  going  to  an  unduly  heavy  design. 


It  is  a  well-known  fact  that  end  loads  or  end  shocks  are 
to  some  extent  dissipated  by  the  framing  members  of  the  car 
and  in  wood  cars  with  spring  draft  gears,  the  car  repairer 
sees  real  evidence  of  what  dissi]>ated  energy  means  in  the 
form  of  destroyed  car  members.  The  function  of  the  friction 
draft  gear  is  to  dissipate  the  end  .shock  and  its  ability  to  per- 
form this  work  dcjx'nds  upon  the  capacity  of  the  gear.  The 
car  structure  will  also  dissipate  a  portion  of  the  end  .shocks 
Ijut  due  to  the  nature  of  steel,  the  percentage  of  the  energy 
absorbed  is  small  until  the  elastic  limit  has  been  reached. 
A  vivid  idea  of  the  extent  to  which  each  individual  car  can 
dissipate  a  blow  from  end  shock  can  be  obtained  in  a  hump 
yard  when  a  car  is  sent  down  the  hump  to  the  classification 
tracks  at  a  speed  of  two  miles  an  hour  or  more,  if  the  clatter- 
ing is  observed  when  the  string  of  cars  successively  transmit 
the  blow  from  one  to  the  other  down  the  track.  To  assume 
that  the  entire  end  shock  is  dissipated  within  the  car  struc- 
ture itself  is  erroneous  and  would  result  in  unduly  heavy 
center  sill  sections  at  the  bolster  and  too  weak  construction 
at  the  center  of  the  car. 

In  publishing  these  articles  de.scribing  C,  M.  &  St.  P. 
designs  there  was  not  the  .slightest  intention  of  producing 
something  new  which  heretofore  has  not  been  done,  but  rather 
more  effectively  to  illustrate  our  construction.  To  mak&  a 
statement,  as  the  author  of  the  article  in  your  February  issue 
did,  that  the  field  of  research  in  car  design  has  hardly  been 
touched,  is  an  insult  to  a  number  of  capable  car  designing 
engineers  who  for  years  have  minutely  studied  the  details  of 
car  construction.  However,  if  this  article  and  others  like 
it  would  induce  experienced  car  engineers  to  write  on  various 
subjects  pertaining  to  car  design,  the  efforts  of  the  C,  M.  & 
St.  P.  would  be  well  worth  while.  L.  K.  Sii.i.cox. 

General  Superintendent   Motive  Power, 

Chicago,  Milw.'iukec  **>:  St.  Paul. 


New   Books 

AuTOM.^Tic  Screw  Machi.\es.  o54  pugcs,  6  in.  by  9  in.,  illus- 
trated, bound  in  paper.  Published  by  Broit/n  &■  Sluirpe  Manu- 
facturing Company,  Providence,  R.  I. 

This  is  a  very  complete  and  up-to-date  book  on  the  construc- 
tion and  use  of  automatic  screw  machines  together  with  auto- 
matic turret  forming  machines  and  automatic  cutting-off 
machines.  It  has  been  prepared  for  the  use  of  superinten- 
dents, foremen  and  operators  o/  such  machines  and  is  a 
companion  book  of  a  series  which  includes  several  previous 
treatises  on  other  types  of  machine  tools.  ^The  setting  up  of 
the  machines  is  described  in  detail  and  con\plete  instructions 
are  given  on  the  use  of  the  standard  tools.  A  chapter  on  de- 
signing cams  and  many  useful  tables  makes  the  book  of  spe- 
cial interest  to  the  operator. 


Locomotive  Catechism.  By  Robert  Grimshaw,  958  pages,  SYz 
in.  by  7j4  '"v  468  illustrations,  bound  in  cloth.  Published  by 
the  Norman  IV.  Henly  Publishing  Compaivy,  New  York. 

This  is  the  thirtieth  edition  of  a  book  which  for  a  number 
of  years  has  been  considered  the  standard  authority  in  its 
class.  It  is  written  in  a  simple  and  easily  understandable 
manner  such  as  will  appeal  to  firemen,  engintx-rs,  trainmen, 
switchmen,  shop  hands  and  enginehouse  men  for  whom  it  has 
been  prepared.  The  text  follows  the  form  of  examination 
questions  and  answers,  of  which  there  are  some  four  thou- 
sand. Considerable  new  matter  has  Iteen  added  in  this  addi- 
tion and  the  old  matter  carefully  revised.  The  chapters,  of 
which  there  are  89,  are  short  and  conveniently  headed  for 
ready  reference  and  cover  the  various  details,  such  as  boil- 
ers, cylinders,  valve  gear,  running  gear,  superheaters,  air 
brakes,  etc.  The  book  tells  not  only  what  to  do,  but  also 
what  not  to  do  and  is  specially  helpful  for  a  person  preparing 
for  an  examination  for  promotion. 
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■.i  MoKufain  Type  Locotnoth-e  of  Medium  Weight 


Canadian  National  Mountain  Type  Locomotive 

Increasingly  Heavy  Passenger  Traffic  Requires  Adoption  of  4-8-2 
Type  Locomotives  for  Eastern  Canada 

By  C.  E.  Brooks 

Chief  of  Motive  Power,  Canadian  National  Railways 


PROMIXEXT  among  the  locomotives  which  the  ('ana- 
dian  National  Railways  are  acquiring  during  1923, 
are  the  16  Mountain  type  being  built  by  the  Canadian 
Locomotive  Company,  Kingston,  Ontario.  A  large  number 
of  the  details  used  in  the  construction  of  these  locomotives 
are  of  Canadian  National  standard  design  and  common  to 
all  their  large  modern  power.  However,  there  are  man}' 
new  features  necessarily  introduced  in  the  building  of  a  new 
t\'pe  with  the  dimensions  and  power  of  the  mountain  type. 
These  locomotives  are  known  on  the  Canadian  National  as 
the  U-l-a  class,  road  Nos.  6,000  to  6,015.  They  have  a 
total  weight  (without  tender)  of  3.5  9,000  lb.,  the  weight  on 
the  drivers  being  226,770  lb.  The  tractive  power  is  49,600 
lb.  and  the  factor  of  adhesion  is,  therefore,  4.5.  The 
c>'linders  are  26  in.  diameter  by  30  in.  stroke  and  the  driving 
wheels,  73  in.  in  diameter. 

Features  of  the  Boiler  and  Other  Attachments 

The  boiler  which  carries  210  lb.  pressure  is  of  the  straight- 
top  radial-stayed  type  with  a  conical  bottom,  the  largest 
course  being  90  in.  in  diameter.  The  firebox  is  48J4  in-  hy 
114J/^  in.  inside,  and  the  combustion  chamber  is  4iSi/^  in. 
long.  The  boiler  horsepower  is  96.4  per  cent  of  the  cylinder 
horsepower. 

There  are  188,  2i4-in.  tubes  and  40,  Sy.-'m.  flues.  22  ft. 
3  in.  long,  the  flues  being  electric  welded  into  the  back  tube 
sheet  as  per  Canadian  National  standard. 

A  feature  of  Canadian  National  practice  in  crown  staying, 
which  has  been  followed  on  these  boilers,  is  the  alternation 
of  successive  groups  of  four  transverse  rows  of  crown  stays; 
i.e.,  four  rows  of  button  head  crown  sta}s  are  succeeded  by 
four  rows  of  plain  heads  and  so  on  alternately.  This  ar- 
rangement provides  against  the  possibility  of  a  boiler  ex- 
plosion in  the  event  of  a  burnt  crown  sheet,  by  reason  of 
the  sheet  giving  first  at  a  point  where  stayed  with  plain  head 
stays  and  pulling  down  over  some  of  these  stays,  at  the  same 
time  being  held  on  either  side  by  the  button  head  sta}-s,  the 
pressure  being  relieved  through  the  holes  where  the  sheet 
comes  over  the  plain  heads. 

In  view  of  the  size  of  these  locomotives  and  in  order  to  take 
advantage  of  every  means  for  efficient  operation,  they  have 
been  equipped  with  mechanical  stokers  and  feedwater  heaters, 


the  boiler  feed  ajijjaratus  on  the  left  hand  side  consisting  of 
a  pump  in  connection  with  the  feedwater  heater  and  on  the 
right-hand  side  a  Hancock  i\\yv  EA  lifting  injector  of 
3,500  gal.  capacity. 

The  grates  are  of  Canadian  National  standard  design,  the 
rocking  grate  bars  being  of  cast  steel  and  operated  by  Frank- 
lin power  grate  shakers. 

The  superheater  used  is  the  Rolnnson,  one  of  the  standard 
superheaters  in  England  but  comparatively  new  on  Canadian 
roads.  It  embodies  many  interesting  features,  prominent 
among  these  being  the  maintaining  of  steam  in  the  .super- 
heater units  at  all  times,  this  being  calculated  to  lengthen 
the  life  of  the  units. 

The  ash  pans  are  of  the  Canadian  National  standard 
hopper  type,  the  location  of  th^  door  hinges  being  such  that 
the  doors  close  of  their  own  weight.  An  attachment,  which 
is  Canadian  National  standard  practice  and  is  known  as 
the  ash  pan  sludge,  is  worthy  of  note.  Q"his  consi.sts  of  an 
i;4-in.  pipe  from  the  delivery  pipe  of  the  injector  to  the 
ash  pans,  with  a  valve  operated  from  the  cab,  and  a  branch 
extending  into  each  hopper.  'J"he  arrangement  is  specially 
valuable  as  it  permits  the  direction  of  hot  w'ater  into  the 
ash  pans  to  thaw  them  out  when  the  locomotive  arrives  at  a 
terminal  in  freezing  weather  with  j)an>  partly  filled. 

Engine  and  Running  Gear 

The  frames,  with  a  single  forward  section,  arc  of  carbon 
steel  thoroughly  annealed,  rigidly  braced  with  cast  steel 
crossties  and  fitted  with  taper  bolts  throughout.  The  rear 
end  is  fitted  with  a  Commonwealth  cast  steel  cradle  casting. 

The  equalizing  system  is  of  the  usual  type,  the  engine  truck 
forming  one  system  of  equalization  while  the  four  driving 
wheels  on  each'side  are  equalized  with  the  trailing  truck,  thus 
forming  the  other  two  systems,  this  arrangement  giving  a 
three  point  suspension.  The  equalization  places  approx- 
imately 57,300  lb.  on  the  engine  truck,  226,770  lb.  on  the 
drivers  and  54,930  lb.  on  the  trailing  truck. 

The  driving  wheels  are  73  in.  diameter  with  66  in.  centers 
of  cast  steel.  The  axles  are  10  in.  diameter  at  the  journals 
except  the  main  journals  which  are  12  in.  diameter,  and  due 
to  weight  consideration  and  in  keeping  with  modern  practice, 
are  hollow  bored. 
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The  driving  boxes  are  of  cast  steel  with  bronze  bearings 
and  those  for  the  front  pair  of  drivers  are  of  the  Franklin 
lateral  motion  type,  designed  to  compensate  when  taking 
curves  for  the  long  wheel  base  necessary  on  such  large 
modem  engines.  Franklin  adjustable  driving  box  wedges 
and  Franklin  hard  grease  cellars  are  used  throughout.  A 
comparatively  new  feature  in  connection  with  the  driving 
boxes  and  worthy  of  particular  mention,  is  the  application  of 
the  Franklin  driving  box  spreader.  This  is  a  permanent 
casting  fixed  at  the  bottom  of  the  box,  prevents  any  spring 
to  the  sides  of  the  box  and  makes  the  removal  and  repacking 
of  grease  cellars  a  simple,  as  well  as  a  quick  operation. 

The  crosshead  is  fitted  with  the  Rogatchoff  adjustment, 
a  feature  which  permits  the  adjustment  of  the  shoes  to  take  up 
the  wear. 

The  crosshead  guides  and  piston  rods  are  of  such  length 
that  the  piston  may  be  carried  out  clear  of  the  front  cylinder 
head  without  disconnecting  the  piston  rod  from  the  cross- 
head. 

The  engine  truck  is  of  the  Commonwealth  constant-re- 
sistance, four-wheel  type,  equipped  with  Preston  hub  slip 
liners  and  Armstrong  oilers.  The  wheels  are  34^4  in- 
diameter,  and  have  spoked  steel  centers  28  in.  diameter,  com- 
mon to  all  Canadian  National  modern  passenger  locomotives. 
The  trailing  truck  is  also  of  the  Commonwealth  constant- 
resistance  type  with  43-in.  diameter  wheels  and  36-in.  cast 
steel  wheel  centers. 

Steam  distribution  is  provided  for  by  Walschaert  valve 
gear  of  modern  design.  The  diameter  of  the  piston  valve  is 
14  in.  and  the  valve  setting  is  as  follows:  Travel,  6J^  in.; 
lap,  iy&  in.;  lead,  J4  in.;  exhaust  clearance,  ,'4  in. 

The  cylinders  follow  Canadian  National  standard  design, 
being  equipped  with  railway  standard  by-pass  valves  and 
four  standard  cylinder  cocks  to  each  cylinder,  two  being 
placed  at  the  center  of  the  barrel  and  connected  with  a  drain 
pipe  from  the  bottom  of  the  steam  chest,  this  pipe  being 
covered  by  the  cylinder  jacket,  the  other  two  cocks  being 
piped  to  the  exhaust  cavities  which  are  drained  from  each 
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quarter.  All  eight  cylinder  cocks  are  operated  in  unison 
by  one  set  of  levers.  The  cylinders  also  are  equipped  with 
railway  standard  relief  valves.  The  bottom  of  the  cylinder 
casting  is  arranged  so  that  the  engine  truck  center  plate  is 
checked  into  same,  thereby  affording  ample  provision  to 
withstand  the  thrust  which  this  part  is  subjected  to. 

Cab  and  Piping  Arrangement 

The  cab  is  of  the  railway  company's  standard  short  vesti- 
bule type.    This  type  of  cab  makes  it  possible  to  have  almost 


all  the  short  stays  in  the  sides  of  the  firebox  out  clear  of  the 
cab,  the  few  that  remain  inside  all  being  F.B.C.  flexibles. 
Great  care  has  been  given  to  the  piping  layout  and,  as  far 
as  practical,  it  was  laid  out  in  the  drawing  room  in  advance 
of  construction.  The  cast  steel  turret  with  eight  outlets  has 
been  placed  outside  and  25  in.  ahead  of  the  cab,  affording 
ample  room  for  packing  the  operating  valves  which  are  all 
of  one  standard  design.  Six  operating  valves  enter  the 
turret  horizontally  from  the  rear  with  the  valve  seats  and 
steam  connections  at  the  front,  these  connections  being  fitted 
with  a  coupling  nut  and  a  tail  piece  tapped  to  suit  the  several 
pipe  sizes,  thereby  permitting  the  use  of  one  size  standard 
operating  valve.  These  operating  valves  are  fitted  with  ex- 
tension handles  carried  into  the  cab  and  labeled.  One 
feature  of  the  valves  and  seats  is  that  none  of  them  are 
threaded  into  the  turret,  each  one  being  secured  with  a  cast- 
steel  flange  and  four  studs  tapped  into  the  turret  walls, 
bosses  being  provided  inside  the  turret  so  that  studs  do  not 
go  all  the  way  through.  This  eliminates  leaky  threads  in 
the  turret  as  well  as  simplifying  the  removal  of  the  valves 
when  necessary.  Not  only  has  the  turret  been  placed  outside 
the  cab,  but  the  injector  and  stoker  engine  valves  as  well, 
these  being  attached  to  the  ends  of  the  turret.     This  arranse- 
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ment  renders  the  valves  more  accessible  for  packing  and  re- 
moves the  great  danger  of  scalding  in  case  of  a  side-swipe 
or  similar  accident  that  would  tend  to  burst  a  steam  pipe 
inside  the  cab. 

Other  Features 

The  sand  box  is  fitted  with  Hanlon  sanders.  World  type 
safety  valves  are  used,  three  in  number,  one  muffled  and  two 
plain.  The  headlight  equipment  consists  of  a  Pyle-National 
typ)e  K-2  turbo  generator  set  and  Keystone  type  No.  1412 
cage,  fitted  with  a  14  in.  Golden  Glow  reflector  and  C.M.S. 
focusing  device,  the  cage  body  being  No.  16  gage  copper. 
Canadian  National  standard  separate  number  lamp  case  with 
sides  oblique  is  used,  this  making  for  the  maximum  safety 
in  operation  by  reason  of  the  easier  and  more  certain  identi- 
fication of  locomotive  numbers.  The  water  level  indication 
is  procured  by  the  most  modern  method  and  consists  of  the 
Canadian  National  standard  water  column  welded  directly 
to  the  back  head  of  the  boiler  and  fitted  with  the  railway 
standard  try  cocks  and  water  glass  fittings,  the  water  glass 
being  fitted  with  a  special  guard.  The  steam  heat  reducing 
valve  is  of  the  ^^'orld-Leslie  type  and  the  piston  and  valve 
rod  packing  is  King  metallic.  The  Franklin  radial  buffer 
and  unit  safety  bar  are  used  between  engine  and  tender 
and  between  engine  and  tender  on  the  steam  heat  line,  Barco 
flxible  joints  are  used. 

The  air  brakes  are  Westinghouse  No.  6  E.T.  with  8^  in. 
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cross  compound  air  compressor  and  S-S  governor.  There  are 
three  main  reservoirs,  two  on  the  right  side  and  one  on  the 
left  side  with  a  total  capacity  of  over  90,000  cu.  in.  The 
radiating  pipe  connecting  reservoirs  and  compressor  is  so 
arranged  as  not  to  be  visible,  and  is  supported  by  cast-iron 
brackets  under  the  running  boards.  This  radiating  feature 
has  been  of  good  service  in  overcoming  condensation  and  con- 
sequent freezing  during  low  temperatures.  The  air  brake 
piping  on  these  locomotives  has  been  given  careful  study 
which  has  resulted  in  a  piping  layout  that  is  easy  of  access 
and  of  a  neat  appearance. 

Tender  Design 

The  tank  is  of  the  water  bottom  type  of  Canadian  National 
standard  design  and  construction,  somewhat  modified  for  the 
application  of  the  Duple.x  mechanical  stoker.  The  tank  has 
a  water  capacity  of  10,000  Iinperial  gallons  and  a  coal 
capacity  of  17  tons.  The  tender  frame  is  of  the  Common- 
wealth cast  steel  type.  Commonwealth  si.x-wheel  tender 
trucks  are  used  with  Syi  in.  by  10  in.  journals.  Flat  side 
bearings  are  used,  placed  52  in.  apart  both  front  and  back. 

The  important  dimensions,  weights  and  proportions  of 
these  locomotives  are  shown  in  the  accompanying  table. 

Table  of  Dimensions.  Weights  and  Proportions 

Railroad    Canadian   National 

Builder Canadian  Locomotive  Company 

Type  of  locomotive  4-8-2 

Service    Passenger 

Cylinders,  diameter  and  stroke 26  in.  by  30  in. 

Valve  gear,  type   Walschaert 

Valves,   piston    type,    size 14  jn. 

Maximum    travel     6J^   in. 

Outside  lap i'/i   in. 

Exhaust  clearance H   in. 

Lead  in  full  gear   14   in. 

Weights  in    working   order: 

On    drivers    226,770  lb. 

On  front  truck   57.300  lb. 

On  trailing  truck   54,930  lb. 

Total  engine    33.9,000  lb. 

Tender    238,000  lb. 

Wheel  bases : 

Driving    19   ft.  6       in. 

Rigid    12  ft.  8       in. 

Total   engine    41    ft.  9       in. 

Total  engine  and  tender   79   ft.  IH   in. 

Wheels,  diameter  outside  tires: 

Driving    73       in. 

Front  truck    34'4   in. 

Trailing  truck    43       in. 

Journals,  diameter  and  length: 

Driving,  main    12       m.  by  13  in. 

Driving,  others    10       in.  by  13  in. 

Front  truck    (>'/i   "'■  by   12  in. 

Trailing  truck   9       m.  by  14  in. 

Boiler:  •  „       .  , 

Type  Straight  top 

Steam  pressure   •  ■    210  lb. 

Fuel,  kind  and   B.  t.  u •' Hitum.   coal 

Diameter,   first   ring,   inside    S0%  in. 

Firebox,   length   and    width    11414   in.  by84"4   in. 

Height  mud  ring  to  crown  sheet,  back    61   in. 

Height  mud  ring  to  crown  sheet,  front 83J6  in. 

Arch  tubes,  number  and  diameter    ^7"/    •"* 

Combustion  chamber   length    o/    ■"' 

Tubes,   number  and   diameter    1^8 — 2"/4    in. 

Flues,  number   and  diameter    40--5 J/i   in. 

Length  over  tube  sheets    22  ft.  3  in. 

Grate   area    ^°-'  ^-  "• 

Heating  surfaces:  , 

Firebox,  comb,  chamber  and  arch  tubes   348  sq.  it. 

Tubes   2.4«  sq.  ft. 

Flues    1-2/6  sq.  ft. 

Total  evaporative •'•W9  sq.  ft. 

Superheating QlO  sq.  tt. 

Comb,    evaporative  and   superheating    4,889  sq.  it. 

Special  equipment:  ,, 

Brick   arch    ;,•  V- 

Superheater   •  .Ko^'n^on 

Feedwater   heater    Elesco   H  3 

Stoker    "• Duplex 

Tender:  ,,,  ^      ,    ^.  _ 

g^yjg  Water  bottom 

Water'capa'city'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'".... 10.000  iinp.  gal. 

Fuel  capacity   ''  '""s 

Truck  «  ^^■•'"l 

General  data  estimated:  .„.  ,, 

Rated  tractive    force,    85    per  cent    ''S'c??  \w 

Cylinder   horsepower    (Cole)    2,556    0. 

Boiler  horsepower    (Cole)    (est.)     <,  ;  u' 

Speed  at  1.000  ft.  piston  speed    hV^n'ih 

Steam   required    per   hour ?i'ion    h 

Boiler    evaporative   capacity    per    hour    o 'ton  ik 

Coal    required    per   hour,    total     'lol  iK 

Coal  rate   per  sq.    ft.   grate   per   hour 124  ID. 


Weight  proportions: 

Weight  on  drivers-H  total  weight  engine,  per  cent   66.9 

Weight  on  drivers-^  tractive  force 4.5 

Total  weight  engine  -i-  cylinder  hp 128.6  lb. 

Total    weight    engine    ~r    boiler   hp 133.1  lb. 

Total  weight  engine-j-  comb.  heat,  surface 69.3  lb. 

Boiler  proportions: 

Boiler  hp.-^  cylinder  hp.,  per   cent : 96.6 

Comb,    heat    surface    ■—    cylinder    hp 1.91 

Tractive  force-^  comb.  heat,  surface   10.13 

Tractive  force  X    dia.  drivers-H   comb.  heat,   surface 740 

Cylinder  hp.-H  gr.itc  area 38.3 

Firebo.x  heat.  surface-H  grate  area 4.72 

Firebox  heat,  surface,  per  cent  of  evap.  heat,   surface 8.54 

Superheat,  surface,  per  cent  of  evap.  heat,   surface 19.86 

Tube  length  -r   inside  diameter    1  .^8 


Ljungstrom  Turbine  Locomotive  Ordered  for 
the  Argentine  State  Railways 

ACCORDING  to  an  article  in  Engineering  (London), 
■'^  the  government  of  the  Argentine  Republic  has  placed 
an  order  for  a  turbine-driven  locomotive  of  the  Ljung- 
strom type  for  use  on  the  state  railways  in  that  country. 
This  latter  order  is  a  particularly  interesting  one,  for  not 
only  is  the  locomotive  of  special  design,  but  upon  its  per- 
formance will  depend  a  further  order  from  a  large  number  of 
engines,  the  placing  of  which  will  be  deferred  until  the 
first  machine  has  been  put  to  practical  tests. 

The  new  Argentine  locomotive  is  to  be  built  for  the  meter 
gage  lines,  and  will  use  oil  fuel,  in  the  consumption  of 
which  the  Ljungstrom  Company  has  guaranteed  to  effect  a 
saving  of  at  least  50  per  cent  during  the  cold  season  and  40 
per  cent  during  the  hot  season  as  compared  with  ordinary 
locomotives  doing  similar  work.  Furthermore,  in  view  of  the 
difficulties  of  watering  along  many  of  the  lines  in  the  coun- 
try', the  condensing  properties  of  the  Ljungstrom  locomotive 
show  to  great  advantage.  The  total  amount  of  water  car- 
ried is  5.5  tons  in  the  condenser  and  S  tons  in  the  feedwater 
tank,  this  being  sufficient  for  a  non-stop  run  of  500  miles 
lasting  20  hours.  The  actual  water  consumption  for  such  a 
run  with  a  train  of  700  tons  behind  the  tender  will  not 
exceed  4  tons;  and  the  oil  fuel  carried,  namely,  6.5  tons,  will 
suffice  for  the  same  journey,  the  oil  being  taken  to  have  a 
calorific  value  of  18,900  B.t.u.  per  pound.  The  general  de- 
sign of  the  locomotive  will  be  similar  to  that  very  fully 
illustrated  in  the  Railway  Mechanical  Engineer  of  October 
and  November,  1922,  pages  557  and  623,  the  air-preheating 
arrangements,  the  gearing  and  the  arrangement  of  the  con- 
denser elements  being,  however,  modified.  The  total  weight 
of  the  machine  in  running  order  will  be»120  tons  and  the 
maximum  speed  41  m.p.h.  The  boiler  car  is  carried  on  a 
leading  truck  followed  by  three  fixed  axles.  The  condenser 
car,  with  the  turbine  and  gearing,  is  carried  on  four  driving 
axles,  followed  by  a  pony  truck.  The  total  wheel  base  of 
the  locomotive  is  16.6  m.,  the  rigid  wheel  base  being  3.2  m. 
The  driving  wheels  are  1,470  mm.  diameter.  The  five 
axles  under  the  boiler  car  are  loaded  with  11.5  tons  each, 
and  the  driving  and  trailing  truck  axles  with  12.5  tons  each. 
The  horsepower  at  the  rim  of  the  drivers  is  1,750  boiler 
horsepower.  A  boiler  heating  surface  of  100  sq.  m.  is  pro- 
vided, and  a  superheater  surface  of  57  sq.  m.  while  the  air- 
preheater,  which  replaces  the  more  inefficient  portion  of  the 
ordinary  tube  surface,  has  an  area  of  800  sq.  m.  The  boiler 
works  at  a  pressure  of  300  lb.  per  sq.  in. 

Over  a  comparatively  hilly  route  similar  to  that  between 
Stockholm  and  Upsala,  with  a  SOO-ton  load  behind  the  ten- 
der, the  average  fuel  consumption  per  1 ,000  useful  ton  kilo- 
meters, will  not  exceed  8.9  kg.  during  cool  weather  and  10.7 
kg.  during  hot  weather,  while  for  continuous  service  on  such 
a  route,  when  the  condenser  has  not  time  for  cooling  and 
the  air  temperature  is  at  104  deg.  F.,  the  consumption  will 
not  exceed  11.6  kg.  per  1,000  ton  kilometers  of  useful  load. 
The  machine  is  being  built  by  Messrs.  Nydkvist  and  Holm 
of  Stockholm. 


Proceedings  of  the  Air  Brake  Association 

Report  of  the  Papers  and  Discussions  at  the  Thirtieth  Annual 
Convention  Held  at  Denver 


IN  the  June  issue  of  the  Railway  Mechanical  Engineer,  the 
proceedings  of  the  opening  session  of  the  Air  Brake  Asso- 
ciation  convention,   held    at   the   Albany   Hotel,    Denver, 
Col.,  May    1,    2    and   3,    were  published   together   with   the 
paper    and    discussion    on    Expediting    Train    Movement. 
Further  proceedings  of  this  meeting  are  given  herewith. 

Charging  Freight  Trains  and  Use 
of  Release  Position 

By  W.  F.  Peck 
Baltimore    &    Ohio 

A  recent  analysis  of  the  factors  surrounding  an  epidemic 
of  stuck  brakes  on  freight  trains  revealed  the  fact  that 
insofar  as  operation  is  concerned,  there  was  a  con- 
siderable variance  in  the  method  used  by  enginemen  in 
charging  empty  trains,  and  releasing  brakes  after  slow-downs 
and  stops,  also,  that  trains  were  departing  from  water  sta- 
tions or  other  points  where  the  engine  was  detached  without 
waiting  until  all  brakes  had  released.  A\'here  stops  were 
made,  whether  the  engine  was  detached  from  the  train  or 
not,  it  was  the  practice  for  the  engineman  to  start  on  re- 
ceiving a  proceed  signal  from  the  train  crew.  The  flagman, 
on  being  recalled  to  the  train,  might  believe  the  brake  on 
the  last  car  had  had  time  to  release  properly,  while  in  fact 
it  had  leaked  off.  and  brakes  nearer  the  engine  were  still 
applied. 

The  purpose  of  the  investigations  forming  the  basis  of 
this  article,,  was  to  determine  accurate  data  on:  First,  the 
quickest  method  of  uniformly  charging  the  empty  or  the 
partially  charged  brake  sj'stem  of  freight  trains  of  from  35 
to  100  cars,  to  make  the  brakes  available  for  use  in  the 
shortest  possible  time;  second,  the  most  effective  method  of 
releasing  the  brakes  after  ordinary  service  applications; 
third,  the  most  effective  method  of  releasing  the  brakes  and 
recharging  the  system  on  the  return  of  the- engine  to  the  train 
after  having  taken  coal  or  water,  and  fourth,  to  establish 
certain  fundamentals  in  regard  to  manipulation,  which  would 
automatically  result  in  the  best  operation  and  increase  the 
factor  of  train  safety. 

Numerous   tests   have   been    made  to   determine   resultant 


cylinder  pressures,  and  also  the  time  reciuired  to  apply  the 
brakes  with  various  reductions  and  types  of  triple  valves. 
This  information  is  available  in  the  log  sheet  of  every  im- 
portant demonstration;  yet,  similar  data  in  regard  to  charg- 
ing trains  and  releasing  brakes  does  not  appear  available. 
The  value  of  such  information  is  emphasized  where  sched- 
ules are  fast  and  trains  frequent,  since  any  attempt  on  the 
part  of  the  engineman  to  depart  before  the  brakes  have  had 
time  to  release  may  result  in  a  break-in-two,  or  a  burst 
wheel,  due  to  over-heating.  The  demonstrations  were  made 
with  these  conditions  in  view. 

The  tests  numbering  271,  were  made  on  the  lOO-car  test 
rack  of  the  New  York  Air  Brake  Company,  at  Watertown, 
N.  Y.,  with  trains  of  35,  50,  75  and  100  cars. 

Charging  lOO-Car  Empty  Trains 

In  the  first  series  of  tests,  extreme  measures  were  adopted 
in  charging  the  train,  ^^'ith  the  low  pressure  governor  top 
cut  out,  and  the  high  pressure  top  adjusted  at  130  lb.,  the 
automatic  brake  valve  handle  was  placed  in  full  release 
position  and  left  there  until  the  100th  car  auxiliary  reservoir 
showed  60  lb.  pressure.  Gage  readings  were  taken  at  one 
minute  intervals. 

In  this  test,  the  main  reservoir  pressure  never  fell  below 
106  lb.,  nor  the  engine  brake  pipe  pressure  below  90  lb.  At 
the  end  of  the  first  minute,  there  was  46  lb.  pressure  in  the 
first  auxiliary  and  IJ^  lb.  in  the  100th  car  auxiliary.  It 
required  9  min.  and  20  sec.  to  charge  the  100th  car  auxiliary' 
reservoir  to  60  lb.  This  may  be  considered  the  minimum 
time  in  which  this,  or  a  similar  train,  could  be  charged 
under  the  conditions  prevailing.  The  brake  pipe  leakage  was 
9  lb.  per  minute  from  60  lb.  At  the  end  of  the  test,  the  first 
car  auxiliary  was  charged  to  118  lb.,  and  the  first  SO  cars 
were  charged  to  over  70  lb.   (feed  valve  adjustment). 

The  other  extreme  is  represented  in  a  test,  in  which  the 
same  train  was  charged  with  the  brake  valve  in  running 
position,  other  conditions  remaining  the  same,  except  that 
the  test  was  concluded  when  the  100th  car  auxiliary'  reservoir 
was  charged  to  50  lb.  This  required  19  min.  45  sec,  at  the 
end  of  which  time  the  first  auxiliary  reservoir  was  charged 
to  61  lb.  This  test  demonstrated  the  time  required  to  charge 
the  train  in  the  manner  cited,  and  resulted  in  the  greatest 
uniformity  of  pressures  throughout. 
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The  best  results  were  secured  with  the  following  brake 
valve  manipulation:  Full  release  position  1  min.,  running 
position  2  min,,  kick-off  to  full  release  position  for  5  sec., 
and  left  in  running  position  thereafter.  Governor  was  ad- 
justed at  lOO-loO  11).  Test  was  commenced  with  handle  of 
brake  valve  on  lap  position.  It  recjuired  12  min.  20  sec.  to 
charge  the  100th  car  auxiliary  reservoir  to  50  lb.  Brake 
pipe  leakage  8  lb.   from  60  lb. 

Charging  75,  50  and  35-Car  Empty  Trains 

The  following  factors  governed  charging  the  75-car  train: 
Governor  adjusted  at  100-130  lb.,  low  pressure  top  cut  in. 
Brake  pipe  leakage  11  lb.  from  58  lb.  Initial  position  of 
brake  valve  handle,  lap.  Brake  valve  maniimlation  as  fol- 
lows: Full  release  position  1  min.,  running  position  2  min.. 
kick-off  to  full  release  position  for  5  sec. ;  thereafter  in  run- 
ning position.  At  the  end  of  11  min.  55  sec.  the  75th  car 
au.\iliary  reservoir  was  charged  to  60  lb.,  first  car  au.xiliary 
reservoir  to  64  lb. 

For  the  50-car  train  the  brake  j)ij)e  leakage  Syi  llj.  from 
60  lb.  Brake  valve  was  held  1  min.  in  full  release,  1  min. 
in  running  position,  5  sec.  kick-off  to  full  release  position, 
and  running  position  thereafter.  It  reciuired  5  min.  to  charge 
the  SOth  car  auxiliary  reservoir  to  60  lb.,  first  car  auxiliarv  to 
64  lb. 

For  the  3S-car  train,  brake  pipe  leakage  was  7  lb.  from 
60  lb.  Brake  valve  was  held  1  min.  in  full  release  position, 
1  min.  in  running  position,  5  sec.  kick-off  to  full  release  jxj- 
sition,  running  position  thereafter.  Under  these  conditions, 
it  required  2  min.  50  sec.  to  charge  the  35th  car  auxiliary 
reservoir  to  60  lb.,  first  car  auxiliary  reservoir  to  64  lb. 

Release  Tests 

Release  tests  were  made  following  10.  12.  15.  20.  25,  30 
and  40  lb.  brake  pipe  reductions  from  an  initial  brake  pipe 
pressure  of  70  lb.  In  all  of  these  tests,  the  brake  system 
was  first  charged  as  thoroughly  as  brake  pipe  leakage  would 
permit.  It  was  not  found  possible  to  .stay  in  full  release  po- 
sition one  second  for  each  pound  of  brake  pipe  reduction 
without  overcharging  and  consecjuent  reapplication  of  brakes. 

On  the  100-car  and  75-car  trains,  the  release  of  brakes 
in  the  middle,  and  slightly  back  of  the  middle,  could  be  pro- 
longed by  reducing  the  initial  time  in  full  release  position 
one-half. 

Conclusions 

Certain  definite  conclusions  may  be  drawn  from  the  results 
of  these  investigations,  without  going  into  detail. 

First — Attempting  to  charge  the  train  by  comparatively 
short  movements  of  the  automatic  brake  valve  handle  from 
release  to  running  position  and  back,  will  only  result  in  the 


pre-ssure  lianking  up  and  overcharging  the  head  end  of  train. 
The  longer  the  train,  the  more  serious  the  results  will  be. 

Second — Long  trains  are  neither  charged  nor  brakes  re- 
leased primarily  with  the  automatic  brake  valve  in  full  re- 
lease position  (standard  locomotive  brake  equipment),  since 
the  time  which  it  is  possible  to  stay  in  full  release  position 
is  short  when  compared  to  the  total  time  required  to  charge 
or  relea.se  all  brakes. 

Third — .\ny  system  of  releasing  brakes,  wliich  results  in 
ijrakes  reapj)lying,  due  to  overcharging  the  head  end  of  train, 
is  not  considered  practicable,  because  it  is  impossible  to 
designate  a  uniform  kick-off,  which  will  relea.se  all  of  these 
brakes  without  liability  of  other  brakes  re-applying,  as  a 
result  of  the  kick-off.  Any  overcharging  of  the  head  end  of 
the  train  necessarily  prevents  the  prompt  functioning  of  the 
feed  valve.  In  both  charging  and  releasing  brakes,  it  is  ab- 
solutely necessary  that  there  be  no  interrujition  to  the  flow 
of  air  into  the  brake  pipe.  Brakes  which  re-apply  simply 
rob  the  system  of  rom])res.>-ed  air,  which  must  ije  replaced  be- 
fore charging  or  the  release  of  the  brakes  is  completed.  When 
the  use  of  full  release  position  was  carried  to  an  extreme,  it 
was  observed  that  one-second  kick-offs  were  of  no  avail,  and 
that  five  seconds  was  too  long. 

Fourth — It  is  highl}'  important  that  feed  valves  be  main- 
tained at  their  maximum  efficiency,  since  there  will  be  an 
interruption  to  the  flow  of  air  into  the  brake  i)ipe  if  thev  do 
not  function  properly. 

Fifth — In  releasing  brakes,  trains  of  less  than  60  cars 
should  not  depart  before  three  minutes  after  the  brake  valve 
has  first  been  placed  in  full  release  position;  longer  trains 
four  minutes. 

Sixth — Since  one  8^-in.  120-ft.  air  compressor  is  practi- 
cally equivalent  to  two  11-in.  air  compressors,  the  manipula- 
tion which  is  found  good  in  one  case  must  therefore  be 
equally  satisfactory  in  the  other. 

Seventh — Because  the  auxiliary  reservoirs  of  35-car  trains 
charge  so  uniformly,  it  is  possiljle  and  entirely  practicable, 
to  have  a  standard  method  of  charging  empty  trains  of  from 
35  to  100  cars,  also  releasing  brakes  after  api)licatians,  with 
the  exception  described  hereinafter. 

Eighth — The  quickest  method  of  charging  the  system  as 
uniformly  as  possible  is  to  place  the  handle  of  automatic 
brake  valve  in  full  release  position  for  one  minute,  move  it 
to  running  position  for  two  minutes  and  follow  up  with  a 
five-second  kick-off,  and  then  leave  in  running  jwsition 
thereafter.  There  is  no  particular  reason  ior  tlie  brake  valve 
handle  being  left  in  running  position  tft-o  minutes  except 
to  draw  attention  of  the  engineman  to  the  importance  of 
uniformly  charging  the  train  through  the  feed  valve.  This 
provides  ample  time  for  the  pres.sure  in  the  brake  pipe  to 
equalize.     This  operation  should  be  timed  with  his  watch. 
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Ninth — The  best  results  will  be  secured  in  releasing 
brakes  on  trains  of  from  35  to  100  cars  after  service  reduc- 
tions ranging  from  10  to  40  lb.,  by  the  following  manipu- 
lation: Place  the  handle  of  the  automatic  brake  valve  in  full 
release  position  for  IS  seconds,  move  to  running  position  for 
30  seconds,  and  then  make  a  three-second  kick-off  to  full  re- 
lease position.  An  exception  to  this  is  made  when  making 
10-lb.  reductions  on  trains  of  less  than  60  cars.  In  such 
cases,  the  brake  valve  handle  should  be  left  in  full  release 
position  10  seconds  initially,  instead  of  IS  seconds.  Reduc- 
tions of  more  than  20  lb.  were  intended  to  represent  cases 
where  the  engine  is  cut  off  from  the  train  for  coal  or  water. 

Discussion 

In  presenting  the  paper,  Mr.  Peck  stated  that  the  tests 
were  made  with  a  view  to  developing  the  proper  charging  of 
trains  and  use  of  the  release  position  of  the  engineer's  brake 
valve  on  level  road  and  not  on  mountain  grades.  He  ex- 
plained that  on  the  Baltimore  &  Ohio  it  was  not  on  the  heavy 
grades  that  the  trouble  from  overheating  wheels  was  en- 
countered, but  on  level  districts.  The  discussion,  however, 
dealt  largely  with  braking  on  heavy  grades.  A  number  of 
the  members  emphasized  the  importance,  in  grade  work,^  of 
restoring  brake  pipe  pressure  in  the  shortest  possible  time 
and  did  not  regard  with  favor  any  instructions  as  to  the  de- 
tails of  brake  valve  manipulation,  since  safety  depended 
so  largely  on  the  ability  of  the  engineman  to  exercise  his 
judgment  according  to  circumstances. 

P.  H.  Langan  (D.  L.  &  W.)  said  that  an  investigation 
several  years  ago  as  the  result  of  many  break-in-two's  in 
handling  100-car  empty  trains,  developed  the  fact  that  the 
enginemen  were  holding  the  release  position  for  about  12 
seconds,  going  to  the  running  position,  then  to  the  release 
position  for  the  kick-off  and  back  to  the  running  position  in 
a  total  time  less  than  that  required  for  the  run-in  of  the  slack 
to  take  place.  The  adoption  of  a  30-second  release  stopped 
the  break-in-two's.  After  water  stops,  Mr.  Langan  advo- 
cated holding  the  brake  valve  in  release  position  from  three 
to  four  minutes,  then  going  to  running  position,  followed  by 
a  IS-lb.  reduction  before  the  kick-off. 

In  handling  trains  on  grades,  Mr.  Langan  expressed  the 
opinion  that  safety  required  the  longer  period  in  the  charg- 
ing position,  while  on  the  level  its  use  was  justified  because 
of  the  saving  in  time.  He  advocated  requiring  the  train- 
men to  bleed  off  any  sticking  brakes  which  might  result, 
as  the  train  moved  passed  them.  Mr.  Langan  explained 
that  on  the  D.  L.  &  W.  a  release  after  a  full  application 
of  the  brakes  was  not  permitted  on  freight  trains  until  the 
train  had  stopped.  Mr.  Peck  said  that  on  the  Baltimore  & 
Ohio  the  enginemen  were  permitted  to  release  the  brakes  at 
speeds  of  about  15  miles  an  hour  or  above,  which  would  not 
permit  brakes  which  stuck  following  the  release  and  re- 
charging, to  be  bled  off  by  the  trainmen.  It  was  suggested 
that  "permitting  trainmen  to  bleed  off  brakes  might  result 
in  continuing  triple  valves  in  service  which  ought  to  be  re- 
moved for  cleaning  and  repairs.  It  was  also  suggested  that 
some  means  be  developed  for  automatically  controlling  the 
use  of  full  release  position  of  the  brake  valve. 

George  H.  Wood  (A.  T.  &  S.  F.)  described  the  result  of 
a  test  in  which  the  recharging  of  a  100-car  train  with  one 
and  two  feed  valves  was  compared.  Following  a  reduction  of 
5  lb.  from  60-lb.  brake  pipe  pressure,  the  pressure  was 
restored  through  the  feed  valves  until  it  reached  64  lb.  on 
the  first  car  and  SO  lb.  on  the  last  car  of  the  train.  With 
two  feed  valves  this  required  11  min.  2  sec,  whUe  with  one 
feed  valve  it  required  11  min.  58  sec.  W.  H.  Clegg 
(Canadian  National),  said  that  the  use  of  two  feed  valves 
had  been  found  undesirable  because  it  took  the  control  of 
the  train  away  from  the  engineman  when  the  brake  valve 
was  in  lap  position,  because  the  two  feed  valves  permitted 
the  operation  of  the  brake  with  so  much  greater  leakage. 


Slow  Operating  Air  Pumps 

By  the  Pittsburgh  Air  Brake  Club 

W.   W.  White,  Michigan  Central 

The  first  requisite  in  avoiding  slow  operating  air  compres- 
sors is  to  insure  that  they  are  properly  repaired  and  thor- 
oughly tested  when  overhauled  in  the  shop.  General  repairs 
should  be  made  only  at  shops  where  proper  tools  and  fa- 
cilities for  making  repairs  are  provided  and  where  ample 
steam  pressure  and  facilities  are  available  for  thoroughly 
testing  compressors  after  they  are  overhauled. 

When  cylinders  are  bushed  it  should  be  known  that  the 
ports  in  the  bushings  line  up  with  the  ports  in  the  cylinders 
and  that  by-pass  grooves  are  cut  in  the  low  pressure  steam 
cylinders  of  cross  compound  compressors.  Before  assembling 
the  cylinders  and  center  piece,  it  should  be  determined  that 
the  center  piece  is  not  distorted  so  as  to  bring  the  cylinders 
out  of  line,  and  after  assembling  it  should  be  known  that  they 
are  in  proper  alignment. 

It  is  important  that  the  bushings  in  the  top  head  have  a 
good  fit  their  full  length;  that  the  reversing  valve  has  a 
good  bearing  on  its  seat  in  the  bushing;  that  the  reversing 
valve  chamber  cap  is  a  good  fit  on  the  top  of  the  reversing 
valve  bushing;  that  the  main  steam  valve  piston  rings  and 
the  rr-ain  steam  and  air  piston  rings  have  a  full  bearing  and 
are  not  open  at  ring  ends;  that  the  top  head  gasket  prevents 
leakage  between  cylinders  and  between  ports;  that  there  is  no 
restriction  in  any  of  the  steam  and  air  passages  and  no  leak- 
age around  air  valves,  seats  and  valve  cages. 

Having  established  by  the  shop  test  that  the  above  parts  are 
in  proper  condition  and  that  the  compressor  will  make  normal 
speed,  the  cause  for  its  slow  operation  when  placed  on  the 
locomotive  may  be  looked  for  outside  of  the  compressor 
itself.  However,  if  it  works  properly  when  first  applied  to 
the  locomotive  but  later  develops  slow  operation,  it  may  be 
due  to  any  one  of  the  following  causes:  (a)  Lack  of  lubri- 
cation; (b)  air  passages  clogged;  (c)  leakage  around  air 
valves  or  cages;  (d)  badly  worn  rings  in  air  cylinders;  (e) 
reversing  valve  and  seat  badly  cut  or  worn,  and  (f)  main 
valve  piston  rings  leaking. 

The  defects  in  the  air  end  of  the  compressor  are  usually 
indicated  by  its  reduced  capacity  at  all  speeds,  or,  by  the 
capacity  orifice  test.  If  the  compressor  operates  slow  after 
correcting  these  defects,  it  is  advisable  to  look  elsewhere  for 
the  trouble. 

Numerous  cases  of  slow  operating  compressors  have  been 
found  to  be  due  to  defects  in  the  compressor  governor. 

A  compressor  bracket  out  of  line  has  resulted  in  twisting 
the  compressor  and  causing  it  to  work  slow  when  bolted  in 
place.  This  has  also  resulted  in  broken  lugs  and  cylinders. 
It  has  been  found  that  in  some  cases  where  the  air  com- 
pressor exhaust  is  piped  into  the  cylinder  saddle,  the  speed 
of  the  compressor  will  l^e  reduced  by  working  the  engine  hard, 
but  at  all  other  times  the  compressor  operates  properly. 
Sometimes  in  an  effort  to  improve  the  steaming  qualities  of 
the  locomotive,  the  nozzle  opening  has  been  reduced  to  a 
point  that  causes  excessive  back  pressure.  In  one  case  this 
back  pressure  amounted  to  45  lb.  per  sq.  in.  In  consider- 
ing such  cases  it  is  necessary  to  bear  in  mind  the  margin 
necessary  between  maximum  air  pressure  required  and  the 
minimum  steam  pressure  for  proper  operation,  and  that  re- 
stricted passages  or  leakage  in  the  compressor  itself  may  not 
be  manifest  while  the  locomotive  is  standing,  but  would  cause 
the.  compressor  to  slow  down,  from  a  light  exhaust  back  pres- 
sure  resulting    from    working    the    locomotive. 

Restrictions  have  been  found  in  the  air  discharge  pipe  and 
in  the  pipe  connecting  the  main  reservoirs,  due  to  dirt  and 
carbonized  oil. 

If  the  dry  pipe  to  the  steam  turret  or  compressor  throttle 
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breaks  off  or  is  very  loose,  the  compressor  usually  operates 
slowly  and  works  considerable  water.  In  such  cases  the 
speed  of  the  compressor  is  usually  affected  by  the  height  of 
the  water  in  the  boiler,  with  high  water  the  lubrication  is 
w^ashed  out  of  the  compressor,  and  it  runs  slow-,  whereas  with 
one-half  glass  of  water  or  less,  the  compressor  will  operate 
properl\\  In  one  instance  the  dry  pipe  was  so  close  to  the 
locomotive  throttle  valve  that  it  was  robbed  of  steam,  caus- 
ing slow  operation  of  the  compressor  when  the  locomotive 
was  working  hard.  The  trouble  was  corrected  by  re-locat- 
ing the  turret  dr\'  pipe. 

In  another  case,  when  drilling  the  hole  in  the  turret  for 
the  compressor  throttle  the  drill  forced  a  thin  piece  of  brass 
into  the  turret,  which  held  on  one  side.  After  the  locomo- 
tive was  in  service  the  current  of  steam  swung  the  piece  back 
over  the  opening,  restricting  the  flow  of  steam  to  the  com- 
pressor throttle  and  steam  pipe.  Another  instance  of  in- 
sufficient steam  supply  was  caused  by  the  end  of  the  turret 
valve  breaking  off  and  being  carried  into  the  end  of  the  air 
compressor   throttle. 

A  number  of  instances  have  been  found  where  the  lubrica- 
tor air  pipe  had  been  improperly  connected  under  the  jacket, 
one  such  case  resulting  in  steam  from  the  lubricator  passing 
to  the  air  cylinder.  In  the  latter  instance  the  compressor 
worked  properly  until  steam  w-as  turned  on  the  lubricator. 

Another  cause  of  slow  operating  compressors  is  ver}'  high 
main  reservoir  pressure  resulting  from  the  governor  being 
adjusted  in  accordance  with  a  defective  air  gage. 

It  is  necessary  to  make  a  study  of  the  conditions  surround- 
ing each  individual  case  of  slow  operation  and  proceed  to 
locate  the  cause  as  indicated  by  the  circumstances. 

Discussion 

A  question  was  raised  in  the  discussion  as  to  what  effect 
worn  rings  in  the  air  cylinder  would  have  on  the  speed 
of  cross-compound  pumps.  \Miile  this  condition  in  the 
single-stage  pump  is  apt  to  cause  an  increase  in  its  speed, 
the  opposite  effect  seems  to  be  produced  in  the  cross-com- 
pound pump.  The  low  pressure  pistons  of  these  pumps 
operate  against  about  40  lb.  initial  pressure  in  the  high 
pressure  cylinder  and  leakage  past  the  rings  of  the  high 
pressure  piston  w-ould  increase  this  pressure  against  the  low 
pressure  piston.  It  was  brought  out  in  the  discussion,  how- 
ever, that  there  is  considerable  difficulty  in  determining  the 
exact  cause  of  slow  operation,  when  the  cause  lies  in  the 
pump  itself,  because  after  the  pump  has  been  removed  and 
dismantled,  all  of  the  parts,  any  one  of  which  may  have 
been  responsible  for  the  trouble,  are  restored  to  good  service- 
able condition.  The  consensus  of  opinion  seems  to  be,  how- 
ever, that  a  large  part  of  the  troulile  ift  the  case  of  the 
cross-compound  pump  should  be  attributed  to  either  worn  or 
broken  rings  in  either  or  both  air  cylinders. 

Standardization  of  Repairs 

By  the  St.  Louis  Air  Brake  Club 

This  subject  has  been  brought  up  for  consideration  for 
the  reason  that  there  is  a  general  and  growing  belief 
that  the  time  has  come  for  the  standardization  of  repairs 
to  air  brake  apparatus,  and  particularly  that  portion  of  the 
apparatus  pertaining  to  car  equipment.  The  adoption  is 
recommended  at  this  time  of  some  decisive  measure  to  pre- 
vent wrong  methods  of  workmanship  and  the  introduction 
of  "kink  devices"  for  performing  the  machine  operations 
which  can  only  properly  be  accomplished  by  special  ma- 
chines designed  for  the  work  to  be  performed. 

When  we  look  over  the  field  of  triple  valve  maintenance 
and  repairs,  we  find  many  different  devices  offered  for  the 
purpose  of  truing  up  the  bore  of  triple  valve  cylinders. 
While  we  may  be  impressed  with  the  ingenuity  of  the  ideas 


that  appear  in  them,  ranging  all  the  way  from  a  rotating 
sand  paper  block  operated  by  an  ordinary  carpenter's  brace 
to  a  .series  of  segmental  spring  actuated  blocks  carrying 
corundum  inserts  and  adapted  to  expand  into  the  bore  of  a 
cylinder  by  centrifugal  force,  we  cannot  help  but  ft^l  that 
the  necessity  for  accuracy  in  the  cylinder  bore  has  not  been 
given  the  consideration  the  jol)  warrants. 

It  would  seem  obvious  that  the  same  methods  employed 
for  manufacturing  these  devices  should  be  appro.ximated  in 
making  the  repairs.  To  put  in  practice  or  attempt  to  use 
inferior  methods  cannot  possibly  result  in  anything  else  than 
a  poor  job.  The  repair  of  a  triple  valve  is  a  precision  job 
and  if  the  manufacturer  is  held  down  to  definite  tolerances 
in  order  that  the  valve  may  properly  function  over  a  reason- 
able period  of  time,  it  is  just  as  important  in  making  re- 
pairs that  the  valves  be  returned  to  an  equal  degree  of  ex- 
cellence. 

There  are  certain  limits  within  which  the  average  repair 
shop  should  keep  in  conditioning  triple  valves  unless  the 
production  is  sufficiently  large  to  warrant  the  expense  of 
the  proper  tools  for  the  work. 

It  is  fortunate  that  the  test  racks  catch  most  of  the  p>oor 
work  turned  out  by  poor  methods,  but  ofttiraes  the  standard 
test  rack  simply  complies  with  the  .\.R.A.  rules  and  does  not 
correct  the  inadequacies  of  a  poorly  equipped  repair  point. 

^^'e  suggest  that  the  .Association  formulate  a  pro])er  pro- 
cedure and  proper  tolerances  for  this  work,  and  that  this 
procedure  be  incorporated  in  the  recommended  practices 
and  that  the  association  endeavor  to  have  this  become  a  part 
of  the  A.  R.  .\.  rules. 

Discussion 

Consideraljle  difference  of  opinion  was  expressed  by  the 
members  as  to  how  far  it  was  advisable  to  repair  triple 
valves  at  local  points  and  to  what  extent  it  was  advisable  to 
send  the  parts  to  the  manufacturers  for  repairs.  C.  B.  Miles, 
who  presented  the  paper  for  the  St.  Louis  Air  Brake  Club, 
made  it  clear  that  the  question  was  not  one  of  where  the 
repairs  .should  be  made,  but  of  establishing  tolerances,  the 
observance  of  which  would  settle  that  question  according  to 
the  circumstances  in  each  particular  case. 

A  motion  was  adopted  calling  for  the  appointment  of  a 
committee  to  investigate  and  recommend  tolerances  for  triple 
valve  repairs. 

Other   Papers 

Papers  were  also  presented  on  the  following"  subjects: 
.■\ir  Brake  Service  Records  and  Maintenance  Costs,  by  W.  H. 
Clegg,  Canadian  National;  Repair  Test*  for  Feed  Valves,  b\- 
the  Manhattan  Air  Brake  Club;  The  Value  of  Laundering 
Air  Compressors,  by  the  Central  Air  Brake  Club,  and  Recom- 
mendations for  the  Maintenance  of  Air  Compressors,  by  the 
Dixie  .\ir  Brake  Club.  A  talk  was  also  given  by  George 
H.  Wood,  Atchison,  Topeka  &  Santa  Fe  on  The  Relation 
of  Train  Control  to  the  Air  Brake.  Mr.  Clegg's  paper  and 
the  paper  by  the  Dixie  .Air  Brake  Club  will  appear  next 
month. 


Prairie  Type  Locomotive  With   Lentz  Poppett  Valves  for  the 
Oldenburg   Railway 


Fuel  Association  to  Study  the  Power  Plant 

Committee  to  Recommend  Means  for  Reducing  Waste  in  This  Field; 
Proceedings  of  Cleveland  Meeting 


AS  the  result  of  a  paper  by  R.  S.  Twogood,  describing 
the  methods  which  have  been  instrumental  in  effecting 
a  marked  reduction  in  the  amount  of  fuel  consumed 
at  the  125  stationary  boiler  plants  on  that  system,  the  In- 
.  ternational  Railway  Fuel  Association,  at  its  fifteenth  annual 
convention,  held  at  Cleveland,  Ohio,  May  21  to  24  inclu- 
sive, authorized  the  appointment  of  a  standing  committee 
to  formulate  and  recommend  methods  of  general  application 
to  reduce  the  waste  of  fuel  at  such  plants. 

An  abstract  of  Mr.  Twogood's  paper  as  well  as  several 
of  the  other  papers  and  reports  presented  at  the  meeting, 
are  given  below.     Others  will  apjjear  in  later  issues. 

Report  on  Fuel  Stations 

All  modern  instalkations  are  of  the  overhead  storage,  self- 
clearing  t^-pe  and  usually  with  sufficient  capacity  to  receive 
and  store  in  eight  hours  the  demands  for  at  least  24  hours. 
Reinforced  concrete  is  the  generally  accepted  material  used 
in  the  construction  of  the  building  itself.  Drop  spouts  are 
universally  used.  The  housing  and  details  of  the  actual  coal 
handling  mechanism  vary  with  the  type  and  arrangement 
selected. 

In  1914,  the  committee,  after  an  analysis  of  the  require- 
ments to  be  met  by  the  coal  chute,  suggested  that  the  over- 
head hopper  chute  of  three  types  would  meet  any  situation. 
These  t}-pes  were :  Gravit}-  chute,  with  cars  elevated  by  loco- 
motive or  stationary  power;  balanced  bucket,  in  which  the 
coal  is  dumped  into  a  pit  and  raised  by  balanced  buckets, 
and  bucket  conveyor,  with  the  coal  dumped  into  a  pit  and 
raised  by  a  series  of  small  buckets. 

From  the  experience  with  storage  bins  designed  primarily 
for  capacity  rather  than  for  the  quality  of  the  discharged 
coal,  the  committee  recommended  that  all  receptacles  for  coal 
should  be  designed  so  as  to  avoid  the  probability  of  any 
clogging  in  the  corners,  suggesting  that  warped  surfaces,  es- 
pecially at  the  openings,  be  given  consideration.  Another 
point  made  which  has  been  subsequently  stressed  is  the  neces- 
sity for  maintaining  the  point  of  delivery  of  the  coal  to  the 
bin  directly  above  the  opening  of  the  discharge  of  the  fuel 
to  the  engine  tank. 

Recognizing  the  desirability  of  some  device  to  measure  the 
coal  delivered  to  the  engine,  either  by  weight  or  bulk,  the 
committee  was  not  in  position  to  recommend  any  definite 
plan  or  arrangement.  In  1916  a  report  was  made  with  illus- 
trations of  some  of  the  arrangements  in  use  to  accomplish 
this  measuring  of  the  delivered  fuel.  There  have  been  com- 
paratively few  such  installations  made,  however. 

The  value  of  mechanically  operated  chutes  is  evidently 
being  impressed  upon  all  railroads  using  coal  as  locomotive 
fuel.  In  some  instances,  they  are  replacing  comparatively 
modern  gravity  chutes,  primarily  because  of  the  large  reduc- 
tion in  the  cost  per  ton  of  handling  the  coal  from  the  car  to 
the  tender.  As  an  example,  an  old  style  shovel  chute  through 
which  about  16,000  tons  of  coal  were  handled  per  month,  was 
replaced  by  a  mechanical  chute  with  an  immediate  reduction 
in  the  cost  per  ton  for  handling  of  21  cents.  Such  a  reduc- 
tion  would   pay  handsomely    for   the   improvements   made. 

The  following  were  members  of  the  committee:  \V.  E. 
/  Dunham,  C.  &  N.  W.,  Chairman;  E.  E.  Barrett,  Roberts  &: 
Schaefer'Co.;  C.  F.  Bledsoe,  Ogle  Construction  Co.;  W.  S. 
Burnett;  J.  C.  Flanagan,  Fairbanks-Morse  Co.;  J.  \V. 
Krausch,  C.  B.  &  Q.;  A.  A.  Meister,  S.  P.;  J.  C.  Nellegar, 
Hardy,  West  Kentucky  Coal  Co. ;  L.  J.  Joffray,  I.  C. ;  W.  T. 


Link  Belt  Co. ;  H.  D.  Savage,  Combustion  Engineering  Co. ; 
T.  ^^^  Snow,  T.  ^^'.  Snow  construction  Co.,  and  E.  J.  Sum- 
mers, C.  M.  &  St.  P. 

Discussion 

In  the  absence  of  the  chairman.  W.  E.  Dunham  (C.  & 
X.  W.),  the  report  was  presented  by  L.  J.  Joffray  (I.  C). 
The  need  for  a  weighing  device,  if  individual  fuel  records 
are  to  be  of  any  value,  was  re]3eatedly  brought  up  in  the 
discussion.  A  few  cases  were  mentioned  where  si^ch  devices 
are  still  in  operation  at  coaling  stations,  notably  the  Cana- 
dian National  and  the  Chicago  Great  Western.  On  the  lat- 
ter road,  it  was  stated  that  with  one  exception  everj*  coaling 
station  was  so  equipped.  In  the  opinion  of  several  mem- 
bers, however,  the  use  of  such  devices  at  coaling  stations  is 
not  likely  to  be  effective  as  a  means  of  checking  up  the  per- 
formance of  engine  crews  and  getting  their  support,  because 
thev  are  still  charged  with  the  coal  burned  at  terminals  for 
which  they  are  not  responsible.  It  was  suggested  that  what 
is  needed  is  some  simple  means  of  quickly  determining  the 
amount  of  coal  actually  burned  on  the  road.  The  use  of 
volume  measuring  pockets  has  not  yet  met  with  success. 

There  was  considerable  difference  of  opinion  as  to  whether 
the  lowest  cost  of  delivering  coal  could  be  obtained  with  the 
mechanical  or  the  gravity-  type  of  station.  On  some  roads 
it  is  claimed  that  the  latter  Ujie  is  cheapest  to  operate,  and 
that  it  is  more  reliable,  because  in  case  of  failure  of  the 
winch  for  elevating  cars  up  the  incline,  the  operation  can 
be  continued  by  using  a  locomotive.  But  attention  was  called 
to  the  fact  that  gravity  stations  are  confined  to  two  tracks, 
whereas  mechanical  handling  plants  may  serve  more  tracks, 
and  that  the  question  of  engine  delays  should  be  taken  into 
consideration  in  comparing  the  two  t\'pes.  In  closing,  Mr. 
Joffray  said  that  the  most  favorable  costs  for  gravity  chutes 
are  obtained  from  large  units,  but  that  in  small  units  they 
are  expensive  and  are  obsolete. 

The  Other  Ten  Per  Cent 

By  R.  S.  Twogood 

Assistant  Engineer,  Southern  Pacific  Company 

About  10  per  cent  of  the  total  railway  fuel  consumption 
is  for  railway  power,  heating,  shop,  roundhouse,  and  pump- 
ing plants,  coaling  stations,  and  for  other  miscellaneous  pur- 
poses. This  10  per  cent  amounts  to  about  17,000,000  tons 
a  vear.  The  percentage  of  waste  of  this  item  is  high  because 
verv  little  attention  has  been  given  to  the  proper  design  and 
supervision  of  the  average  small  boiler  plant.  The  ex- 
perience of  the  Southern  Pacific  during  the  last  few  years  in- 
dicates that,  as  a  ver>-  conservative  figure,  25  per  cent  of  this 
fuel  can  be  saved  by  proper  design  and  super\dsion. 

In  order  to  discuss  this  subject  in  detail  it  is  necessary  to 
make  a  general  classification  of  stationary  plants: 

(a)  Large   electric    generating   plants. 

(b)  Large  boiler   plants. 

(c)  Shop  boiler  plants. 

(d)  Small  heating,  power  and  pumping  plants. 

Yen-  few  plants  of  Classes  (a)  and  (b)  are  required  by 
the  railroads.  Because  of  the  high  cost  and  the  importance 
of  operation  of  these  plants,  high  class  engineers  and  opera- 
tors are  necessary.  Usually  these  plants  have  the  many  in- 
struments required  to  permit  the  continuous  checking  of 
efficiency.     A  saving  of  one  or  two  per  cent  of  the  fuel  is 
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worth  going  after.     Savings  of  10  [x^-r  cent  are  hard  to  find. 

The  small  heating,  power,  and  punii)ing  plants  are  the 
most  neglected  of  all  plants.  Such  plants  arc  found  every- 
where. The  percentage  of  fuel  waste  is  high.  There  is  al- 
most no  supervision.  The  plants  never  were  designed;  they 
w-ere  just  built.  They  are  difficult  to  check.  For  them, 
standards  in  design  or  operation  simply  do  not  exist. 

As  a  rule,  the  smaller  the  plant  the  larger  the  percentage 
of  needless  wa.ste.  E.si>ecially  in  the  railroad  business,  we 
are  forced  to  oi^rate  a  great  number  of  small  plants  where 
the  fuel  waste  is  known  to  be  very  high.  There  are  no 
standard  test  codes  that  can  be  used  economicallv  to  con- 
tinually check  these  small  plants.  The  engineering  profes- 
sion, in  its  desire  to  build  the  comparatively  few  plants  with 
high  efficiency,  has  overlooked  the  tremendous  waste  of  fuel 
in  the  thousands  of  small  plants. 

About  four  years  ago  the  Southern  Pacitic  organized, a 
fuel  conservation  committee.  This  committee  consists  of  a 
representative  from  each  engineering  department.  The  needs 
of  each  department  are,  therefore,  taken  care  of  without  the 
duplication  of  eciuipnient. 

Our  committee  has  made  a  great  many  tests  of  small 
plants  in  connection  with  our  work  on  standardization. 
Atomization  of  liquid  fuel,  and  drafting  oil-fired  furnaces 
have  led  to  endless  discussion.  There  are  hundreds  of  oil 
burners  on  the  market  and  ever\'  burner  salesman  claims  a 
fuel  saving  of  from  IS  to  50  per  cent  over  any  other  burner. 
The  small  boiler  plant  operator  is  at  the  mercy  of  the.se  sales- 
men. The  Southern  Pacific  operates  about  125  boiler  plants. 
The  possible  savings  or  loss  due  to  the  use  of  various  burn- 
ers in  a  large  number  of  plants  makes  a  study  of  burners 
very  much  worth  while.  .A  150-hp.  boiler  w-as  therefore 
equipped  for  testing.  Before  many  tests  had  been  made  it 
was  evident  that  the  drafting  was  just  as  important  as  the 
burner.  Therefore,  in  all  of  the  tests  the  burners  and  draft- 
ing have  been  tested  together.  In  seventy-five  tests  on  the 
same  boiler  the  net  furnace  and  boiler  efficiency  has  varied 
from  45.5  to  75.5  per  cent.  Many  factors  have  been  deter- 
mined and  certain  burners  have  been  put  on  the  approved 
list.  It  is  now  possible  to  lay  out  a  furnace  with  reasonable 
assurance  that  the  plant  will  operate  as  desired. 

Steam  and  air  lines  underground  are  soon  forgotten.  Most 
insulating  material  is  porous.  It  is  difficult  to  keep  pipe 
covering  dry  underground,  and  wet  pipe  covering  ceases  to 
have  much  insulating  effect.  Compressed  air  is  one  of  the 
most  e.xpensive  materials  used  around  the  shop.  .\ir  lines 
should  be  given  frequent  soap  tests.  Therefore,  except  for 
very  special  cases,  new  steam  and  air  lines  are  being  in- 
stalled above  ground.  The  steam  lines  are  well  insulated, 
and  the  insulation  weatherproofed  where  installed  outdoors. 

Fuel  oil  and  water  meters  are  gradually  being  installed  in 
the  larger  plants.  This  permits  of  frequent  evaporation 
check  of  plant  and  operators.  Where  such  meters  are  in- 
stalled a  simple  evaporation  test  is  made  at  least  once  per 
month.  These  monthly  tests  are  simple,  inexpensive,  give  a 
frequent  check  of  plant  operators  and  keep  the  men  on  the 
alert  to  excel  the  other  fellow. 

In  one  plant  the  fuel  saving  in  July  as  compared  to  May 
was  over  $11  per  day,  due  to  the  increase  in  equivalent 
evaporation.  The  meters  cost  $650  installed.  The  sav- 
ings paid  for  the  meters  in  two  months.  The  water  meters 
have  given  some  trouble;  the  hot  boiler  feed  water  is  hard 
on  the  meters  and  they  must  be  calibrated  and  repaired  fre- 
quently. 

A  thorough  inspection  is  made  of  every  plant  at  least  once 
a  vear.  A  division  official  accompanies  the  fuel  committee 
during  this  inspection.  The  need  of  repairs  or  additional 
equipment  is  determined,  and  the  work  programmed  for  the 
year.  In  order  to  express  the  condition  of  a  plant  in  simple 
form,  and  to  compare  one  plant  with  another,  a  rating  form 
has  been  worked  out.  To  express  the  condition  of  a  plant 
as  "Excellent,"  "Good,"  "Fair,"  or  "Poor"  is  not  enough, 


because  it  does  not  -how  what  must  be  done  to  imi)rove  the 
condition.  For  this  rating,  therefore,  the  important  details 
of  a  boiler  plant  were  listed,  and  each  detail  given  a  weight 
about  in  proportion  to  its  importance.  It  is  realized  that  a 
good  tireman  or  engineer  is  an  important  element  in  any 
l)lant.  However,  no  weight  was  given  for  the  fireman  or 
engineer  becau.se  his  efficiency  is  reflected  in  the  details. 
Any  rating  must  be  as  mechanical  as  possilile  so  that  a  plant 
would  receive  about  the  same  rating  if  made  by  several  inde- 
pendent  inspectors. 

An  analysis  of  this  form  shows  why  a  plant  rates  as  it 
does,  and  what  must  be  done  to  rai.se  the  rating.  Some  items 
can  be  put  ui>  to  the  engineer  for  correction,  but  others  are 
strictly  up  to  the  supervi.'ior.  Efficient  plants  are  only  ob- 
tained by  the  co-operation  of  all  concerned.  The  rating  of 
a  plant  is  often  used  as  an  argument  when  requesting  au- 
thority for  expenditures. 

To  increase  the  incentive  for  fuel  con.servation,  the  ratings 
of  plants  are  given  wide  circulation.  A  list  of  all  jjlants 
on  the  system,  showing  the  rating  of  each  plant,  with  the 
highest  ratings  at  the  to])  of  the  list,  is  sent  to  each  jjlant 
annually.  Plants  are  also  grouped  by  divisions,  and  aver- 
aged so  that  the  standing  of  divisions  can  be  determined. 
\\l  plants  receiving  a  rating  of  80  or  better  are  classed  as 
Premium  Plants  and  are  issued  a  framed  certificate,  signed 
by  the  committee,  showing  the  rating  and  the  reasons  there- 
for. The  results  have  been  very  interesting.  For  the  year 
1921  there  were  10  premium  plants,  the  average  rating  of 
the  10  plants  being  85.1.  For  the  year  1922  there  were  26 
premium  plants  with  an  average  rating  of  87.  So  that  there 
was  not  only  an  increase  in  the  number  of  premiums,  but 
also  in  the  average  rating  of  premiums.  The  average  rating 
for  the  System  for  the  year  1921  was  66.72,  and  for  the 
year  1922' it  was  70.24. 

A  plant  may  be  in  perfect  mechanical  condition;  it  may 
have  the  latest,  most  efficient  cciuipment;  Imt  without  a 
trained  operator  interested  in  his  job,  high  efficiency  cannot 
be  expected.  The  education  of  the  operator,  then,  is  without 
doubt  the  most  imjiortant  single  detail  in  connection  with 
fuel  conservation.  Instruction  is  always  given  during  plant 
inspections,  but  it  is  hard  to  see  more  than  one  of  the  three 
oj^erators  during  a  plant  inspection.  An  inspector  may  ad- 
just dampers,  burners,  etc.,  but  the  fuel  that  can  Ije  saved 
in  two  hours  is  small.  The  large  fuel  saving  comes  when 
the  operator  absorbs  the  instruction  given  him  and  continues 
the  saving  day  after  day.  A  fireman  caiuiot  be  made  in  two 
hours;  so  continual  savings  cannot  be  fxpected  unless  the 
training  is  consistently  followed  up.  Fiftmen  instructors  to 
stand  watch  with  the  regular  operators  several  days  at  a 
time,  make  big  reductions  in  the  fuel  bill.  Personal  instruc- 
tion followed  by  carefully  prepared  printed  matter  will  hold 
the  fireman's  interest.  A  loo.se-leaf  instruction  book  on 
power  plants  is  now  being  issued  by  the  committee.  It  is 
l)eing  sent  out  a  few  sheets  at  a  time.  In  the  end  it  is  ex- 
pected to  cover  the  latest  standards  in  equipment  and  opera- 
tion and  the  fundamentals  of  steam  engineering. 

This  subject  is  of  great  imijortance  to  everyone  of  us, 
because  each  one  must  pay  his  share  of  the  loss  that  in- 
creases the  cost  of  producing  every  article  requiring  power. 
Small  corporations  cannot  afford  to  undertake  this  problem; 
large  corporations  cannot  afford  to  overlook  it.  But  they  do! 
It  is,  therefore,  recommended  that  a  standing  committee  be 
appointed  to  study  this  prol)lem.  It  might  also  be  advisable 
to  co-operate  with  the  American  Society  of  Mechanical  En- 
gineers, so  that  advantage  might  be  taken  of  the  vast  amount 
of  work  already  completed  by  that  society. 

Discussion 

On  motion,  the  author's  suggestion  that  a  standing  com- 
mittee be  appointed  to  study  the  problem  and  recommend 
methods  for  effecting  fuel  economy  at  railway  power  plants, 
was  adojited  by  the  association. 
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Value  of  Individual  Fuel  Performance 
Records 

By  L.  G.  Plant 
Editor,   Railway   Review 

The  object  of  an  individual  fuel  record  is  not  to  account 
for  all  the  fuel  used.  That  is  a  function  for  the  auditor,  and 
the  fuel  supervisor  who  is  more  concerned  with  the  manner 
in  which  fuel  is  being  accounted  for  than  the  manner  in 
which  it  is  actually  used  is  wasting  his  own  time  and  the 
company's  money.  What  is  desired,  and  all  that  can  be  ex- 
pected of  an  individual  fuel  record,  is  a  correct  indication 
of  relative  fuel  efficiency.  To  determine  the  relative  fuel  effi- 
ciency of  enginemen  and  locomotives  it  is  obviously  essential 
to  compare  their  performance  under  uniform  conditions. 
This  calls  for  a  segregation  of  individual  records  by  runs  and 
locomotive  types  as  well  as  by  class  of  service.  It  also  calls 
for  elimination  from  the  record  of  runs  made  under  abnormal 
conditions.  Distinctions  in  regard  to  runs  and  locomotive 
t)'pes  are  commonly  observed  by  grouping  the  monthly  per- 
formance records  accordingly,  but  variations  from  the  average 
speed  and  tonnage  of  each  group  are  not  easily  accounted  for. 
Bearing  in  mind  the  object  of  an  individual  performance 
record,  it  may  be  stated  that,  in  principal,  it  is  better  to  base 
this  record  upon  three  trips  conducted  under  normal  operat- 
ing conditions  than  upon  30  trips  where  unusual  operating 
conditions  obscure  the  real  efficiency  of  the  enginemen  and 
locomotives.  The  elimination  of  those  runs  on  which  un- 
favorable operating  conditions  prevail  can  be  made  the  basis 
for  a  very  practical  individual  performance  record  by  de- 
termining for  each  trip,  the  freight  train  ton-miles  or  num- 
ber of  passenger  cars  handled,  the  quantity  of  fuel  used,  the 
time  between  terminals  and  the  fuel  consumption  per  1,000 
freight  ton-miles  or  per  passenger  car-mile. 

\Miere  the  performance  on  all  runs  is  included  in  the 
monthly  fuel  record  some  effort  should  be  made  to  equate 
the  individual  averages  to  correspond  to  uniform  operating 
conditions,  since  the  real  importance  of  these  factors  is 
neither  understood  by  enginemen  nor  generally  appreciated 
by  those  officers  who  are  expected  to  make  use  of  these  figures. 
.■\n  equated  fuel  performance  record  is  one  in  which  the  effect 
of  unusual  variations  from  the  average  time  and  tonnage  are 
neutralized  by  an  equation.  It  is  possible  to  detennine  by 
actual  test  the  effect  upon  fuel  consumption  of  various  reduc- 
tions in  tonnage  or  increases  in  the  time  between  terminals 
and  to  apply  a  factor  to  each  individual  fuel  record. 

Experience  has  shown  that  men  accustomed  to  handling 
locomotive  fuel  can  estimate  with  surprising  accuracy  the 
quantity  of  coal  required  to  fill  the  locomotive  tender  upon 
arrival  at  a  terminal.  Where  a  conscientious  effort  is  made 
to  estimate  fuel  issues,  it  is  safe  to  say  that  the  error  will 
seldom  exceed  10  per  cent.  Moreover,  the  estimated  quantity 
may  be  either  more  or  less  than  the  exact  amount  of  fuel, 
and  such  errors  as  occur  tend  to  neutralize  each  other.  It  is 
not  likely  that  the  quantity  of  coal  issued  to  the  locomotive 
would  be  continuously  over-estimated,  any  more  than  always 
under-estimated,  if  an  honest  and  intelligent  effort  is  made 
to  report  these  quantities  correctly. 

Local  officers  should  be  required  to  investigate  the  per- 
formance of  any  engineer  whose  name  appears  at  or  near  the 
foot  of  the  fuel  record  more  than  two  months  in  succession. 
There  are  but  three  contributing  causes  to  consider.  Either 
the  engine  crew  is  at  fault  and  needs  instructive  supervision, 
^  or  the  condition  of  motive  power  is  responsible  and  in  need 
of  repair,  or  there  is  some  obvious  discrimination  in  the  fuel 
charges.  Investigation  along  these  lines  will  either  termi- 
nate the  deliberate  overcharges  or  lead  to  the  source  of  an 
actual  fuel  loss.  It  is  a  mistake  to  assume  that  the  value  of 
an  individual  fuel  record  is  confined  to  its  effect  upon  the 
enginemen.     If  full  advantage  is  taken  of  these  records  they 


are  of  equal,  if  not  greater,  benefit  to  the  officers  directly  re- 
sponsible for  fuel  economy. 

Xo  treatise  on  the  subject  of  individual  fuel  performance 
records  would  be  complete  without  quoting  Eugene  Mc- 
.\uliffe,  to  the  efi'ect  that  the  poorest  individual  record  is  bet- 
ter than  none  at  all.  What  can  be  done  toward  making  the 
individual  fuel  performance  record  a  more  sensitive,  hence 
more  effective  instrument?  Let  us  consider  what  could  be 
accomplished  with  a  group  of  "traveling  fuel  auditors"  com- 
prising from  four  to  six  young  men,  one  of  whom  would  be 
in  charge  of  the  group.  Select  an  engine  district  at  random, 
dividing  the  squad  between  two  adjacent  terminals  and  an 
intermediate  coaling  station.  The  two  men  stationed  at  each 
locomotive  terminal  would  be  required  to  personally  inspect 
every  locomotive  on  arrival  and  immediately  preceding  its 
departure.  In  each  instance  the  quantity  of  coal,  as  well  as 
its  general  character,  would  be  carefully  noted.  The  condi- 
tion of  the  fire  upon  departure  and  arrival  of  locomotives 
would  also  be  observed,  together  with  other  features  that  bear 
directly  upon  fuel  efficiency.  The  time  of  departure  and  ar- 
rival of  each  locomotive,  as  well  as  extent  of  delays  on  road, 
the  tonnage  handled,  etc.,  would  be  ascertained  directly  from 
the  dispatcher's  train  sheets.  From  this  information,  an  in- 
dividual fuel  performance  record,  complete  in  almost  every 
essential  detail,  would  be  available.  It  is  not  suggested  that 
these  records  be  published  daily,  but  that  at  the  end  of  a  two 
or  three  weeks'  period,  at  which  time  the  traveling  fuel  audi- 
tors would  be  dispatched  to  some  other  engine  district.  Not 
only  the  duration,  but  the  sequence  of  visits  by  this  "flying 
squad"  would  be  unknown  except  to  those  directing  this  work. 

It  is  not  so  important  to  know  that  an  engineman  is  at  the 
top  or  the  foot  of  the  fuel  efficiency  list,  as  to  know  why  he 
is  there.  A  check  of  locomotive  performance,  such  as  sug- 
gested, would  disclose  conditions  on  any  district  that  would 
surprise  the  local  fuel  supervisor.  It  would  develop  facts  re- 
garding locomotive  maintenance  that  would  make  any  master 
mech;mic  sit  up  and  take  notice.  It  would  reveal  fuel  losses 
due  to  poor  dispatching  and  other  operating  causes  that 
would  startle  the  average  superintendent.  Enginemen .  could 
not  question  the  accuracy  of  the  fuel  performance  statement 
compiled  in  this  manner. 

This  statement  would  be  compiled  b\-  the  traveling  fuel 
auditors  and  posted  prior  to  their  departure.  Upon  succeed- 
ing visits  to  this  district,  the  fuel  consumption  averages  de- 
termined by  a  similar  check  of  locomotive  performance  would 
be  compared  with  the  previous  averages.  One  concrete  ex- 
ample of  improvement  in  fuel  efficiency  on  a  single  district 
will  do  more  toward  establishing  the  value  of  a  fuel  depart- 
ment in  the  eyes  of  the  management,  than  all  the  general 
averages  ever  concocted. 

Discussion 

The  trend  of  the  discussion  corroborated  the  author  of 
the  paper  as  to  the  necessity  of  having  detailed  information 
both  as  to  fuel  consumption  and  operating  conditions,  if 
real  economy  in  fuel  consumption  is  to  be  effected.  It  was 
brought  out  that  the  various  efforts  to  interest  enginemen 
and  firemen  on  the  Southern  Pacific  in  the  economical  use 
of  fuel  could  not  be  carried  out  without  the  information 
furnished  by  individual  fuel  records.  While  the  records 
themselves  do  not  primarily  interest  the  men,  it  is  on  the 
basis  of  the  records  that  men  are  selected  to  represent  the 
railroad  at  the  convention  of  the  association  and  at  bi- 
monthly fuel  committee  meetings  on  the  various  divisions. 

A  description  of  the  Chicago  Great  Western  system  of 
checking  fuel  performance,  developed  that  it  was  founded 
on  the  principle  referred  to  by  the  author  as  "equated  fuel 
performance."  Potentials  determined  by  road  tests  have  been 
set  up  for  each  class  of  power  and  each  service.  These  are 
showTi  on  the  train  sheet  and  on  a  report  compiled  daily 
by  the  dispatcher  each  trip  is  rated  by  a  comparison  with 
the  potential  for  the  locomotive  and  service  involved. 


Proceedings  of  Boiler  Makers'   Association 

Report     of     Papers     and     Discussions     at     the     Fourteenth     Annual 
Convention  Held  in  Detroit 


IX  the  June  issue  of  the  Railway  Mechanical  Engineer 
tliere  was  a  brief  report  of  the  fourteenth  annual  con- 
vention of  the  Master  Boiler  Maker's  Association,  held  at 
Detroit,  Mich.,  Maj'  22  to  25  incl.  Some  of  the  more  im- 
portant papers  and  discussions  thereon  are  siven  below. 

Safe  Ends  on  Superheater  Tubes 

As  regards  the  life  of  superheater  tubes  and  the  number 
of  safe  ends  that  should  be  applied  l^efore  cutting  down  for 
a  smaller  locomotive,  it  is  the  consensus  of  opinion  of  your 
committee :  That  great  care  should  be  exercised  so  that  as 
nearly  as  possible  there  will  l>e  only  one  weld  on  each  flue. 
This  can  be  accomplished  by  applying  a  5-in.  safe  end  for 
weld  No.  1 ;  ej^-in.  for  No.  2;  7><-in.  for  No.  3;  and  8>4-in. 
for  No.  4,  thus  cutting  off  each  old  weld  before  applying  the 
new  safe  end.  Welds  on  the  front  or  large  part  of  the  flue 
are  not  desirable  on  account  of  applying  units,  etc. 

We  find  it  is  the  practice  of  some  roads  to  weld  on  the 
large  end  after  applying  the  limit  of  welds  on  the  small  end, 
while  the  practice  of  other  roads  is  to  apply  only  one  weld 
before  cutting  down  for  a  smaller  boiler.  This  would  seem 
to  us  a  very  expensive  proposition  if  the  locomotives  are 
equipped  with  superheater  tubes  of  the  same  length  or  nearly 
so. 

We  are  also  of  the  opinion  that  a  safer  weld  can  be  ob- 
tained on  a  superheater  tube  than  on  a  23,2-in.  and  234-in. 
tube  owing  to  die  difference  in  the  thickness  of  the  metals. 

This  report  was  prepared  by  a  committee  consisting  of  J. 
P.  Malley,  chainnan;  H.  Howard  and  Daniel  S.  Rice. 

Discussion 

H.  Howard,  Illinois  Central:  We  will  all  admit  that  we 
cannot  determine  the  life  of  a  flue,  definitely,  on  account  of 
the  water.  If  we  have  good  water,  they  will  last  a  number 
of  ,vears,  and  if  there  is  bad  water,  the  life  is  verv-  short. 

Andrew  S.  Green,  Big  Four:  I  do  not  believe  you  can  put 
a.  S-in.  end  on  there,  and  the  next  time  put  a  6^-in.  end, 
or  your  tube  will  be  too  short  for  the  boiler.  If  you  cut  the 
ragged  end  oft",  it  will  be  too  short.  You'  have  to  have  more 
than  1  in.  there.  I  do  not  think  that  will  work  at  all.  If  you 
put  a  5-in.  end  on  there,  as  you  say,  and  next  weld  with  6J^- 
in.,  you  must  have  more  metal  or  the  tube  grows  too  short 
for  the  boiler.     You  will  have  to  have  7  in.  on  there. 

A.  N.  Lucas:  I  believe  that  the  best  method  of  safe-end- 
ing is,  after  the  tubes  have  made  their  first  run,  without  any 
beads,  to  apply  a  5-  or  5>^-in.  piece  at  the  first  safe-end, 
and  when  it  has  made  the  mileage  and  comes  in,  you  cut  the 
tube  again  for  welding.  That  is  an  extra  operation  that  you 
can  do  in  the  fraction  of  a  minute,  and  then  put  the  next 
safe-ends  on  the  opposite  end  and  you  still  have  left,  when 
you  cut  the  tube,  enough  to  go  into  the  boiler — about  4  in.  of 
the  first  safe-end,  and  that  will  give  you  a  good  safe-end 
into  the  front  end  and  avoid  any  cracking  of  the  tube.  The 
next  time  the  tuljes  are  taken  out,  having  made  the  mileage, 
you  cut  the  tubes  to  the  length  for  welding  and  cut  off  the 
original  weld  and  put  on  a  piece  and  it  again  goes  into  serv- 
ice with  only  three  welds.  On  ever)'  third  operation,  you 
lose  a  weld.  We  run  for  10  or  12  years  with  only  two  welds, 
most  of  the  time,  on  a  tube. 

H.  J.  Wandberg:  This  report  deals  with  the  life  of  the 
superheater  tube.     Now  the  life  of  the  tube  depends  some- 


what on  the  luunbcr  of  pieces,  and  how  we  apply  them.  What 
I  would  like  to  know  about  all  this  is  what  the  scrapping 
weight  of  the  superheater  tube  is? 

T.  F.  Powers:  I  want  to  disagree  with  the  report  to  the 
extent  that  I  do  not  believe  it  is  possible,  as  Mr.  Green  says, 
to  safe-end  superheater  tubes  or  any  other  kind  of  tubes, 
with  only  a  waste  of  l^j  in.  from  one  safe-end  to  another. 
.■\s  I  understand  this  report,  the  first  weld  is  to  have  lyi  in. 
or  1  in.  waste.  Our  experience  has  been  that  to  properly 
safe-end,  and  even  with  the  most  rigid  economy,  you  have  to 
figure  on  a  waste  of  at  least  iyi  in.  for  each  time  the  safe- 
end  is  applied.  That  is,  if  you  adopt,  to  start  with,  the  5-in. 
safe  end.  The  second  safe-end,  including  the  waste  of  the 
front  end,  in  cutting  off  any  waste  necessary  to  cut  back  of 
the  old  weld  must  be  3J/2  in.,  and,  if  it  is  only  5  in.  to  start 
with,  that  makes  Syi  in.  I  do  not  believe  it  is  possible  to 
have  a  variation  of  only  1  in.  between  the  safe-ends. 

T.  W.  Lowe,  Canadian  Pacific:  We  still  continue  to  weld 
our  safe-ends  at  the  smoke  box  end,  and  I  want  to  repeat 
that  again,  today,  where  we  have  the  possibility  of  having  a 
tulje  that  will  not  carry  a  safe-end  at  all. 

We  do  not  have  any  trouble  with  reference  to  getting  the 
superheater  units  to  pass  by  the  welds  when  we  do  weld  on 
the  smoke  box  end,  and  by  welding  on  the  smoke  box  end. 
we  continue  our  standard  of  swaging  at  the  hack  end,  which 
is  very  helpful  toward  providing  sufficient  water  space  next 
to  the  back  flue  sheet. 

Detecting   Defective   Boiler    Sheets 
in  the  Shop 

Our  method  of  inspection  of  firelwx  steel  in  our  shops  Ije- 
fore  going  to  the  layout  bench  is  as  follows: 

Surface  Inspection:  In  making  the  surface  inspection,  a 
close  examination  is  made  of  both  sides  of  the  plates  and 
all  edges,  and  the  plates  are  rejected  when  the  following  de- 
fects are  found  to  be  present:  ^ 


Blister 

Piped 

*•   Snakes 

Pitted 

Scored 

If  grinding  Iia.s  been  done 

Slivers 

Imbedded  scale 

Cracked 

Seams 

Cambered 

Wrong    dimensions 

Burnt 

I^aminated 

Wrong  gage 

Bricked 

Roll  marked 

Not  bearing  proper  stamp- 

Scabby 

Bad   edges,   caused 

by 

inj;   required.    \.    e.,    heat 

Cinder  i 

spots 

shearing 

numbers,   serial  numbers, 

Split 

Crop  ends 

manufacturer's        n  a  m  e 

Dished 

Knifed 

or  initial 

Material  inspectors  in  inspecting  firebox  and  boiler  sheets 
follow  the  following  procedure,  making  their  tests  as  listed : 

Bend  Test:  In  the  case  of  boiler  steel,  a  test  specimen  for 
bend  test  is  cut  traverse  to  the  length  of  the  sheet  as  rolled,  at 
the  top  of  the  sheet.  This  test  specimen  is  then  bent  cold  180 
deg.,  for  material  one  inch  and  under,  around  a  mandrel 
having  the  same  diameter  as  the  thickness  of  the  specimen, 
and  for  material  one  inch  and  over,  around  a  mandrel  having 
a  diameter  twice  the  thickness  of  the  specimen. 

In  the  case  of  firebox  steel,  a  bend  test  specimen  is  cut 
from  each  sheet  as  ordered.  The  sheet  as  rolled  is  cut  into 
the  dimensions  of  the  individual  firebox  sheets  ordered,  this 
test  specimen  being  cut  longitudinally.  Before  and  after 
quenching,  it  must  bend  cold  180  deg.  flat  without  frac- 
ture at  the  bent  portion.  The  quenching  is  done  at  a  bright 
cherr}-  red,  in  water  at  80  deg.  to  90  deg.  In  the  case  of 
firebox   steel,   in   addition   to   the   bends   before   and    after 
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quenching,  a  nick  bend  is  made  on  each  firebox  sheet  from 
one  end  of  the  tensile  specimen,  and  this  nick  bend  test  must 
not  show  laminations  exceeding  Ya  inch  in  length,  seams, 
cavities  of  foreign  interposed  matter,  such  as  cinder,  slag,  etc. 
Tensile  Test,  Boiler  Steel:  One  test  piece  cut  longitud- 
inally from  each  sheet  as  rolled  is  pulled  in  the  testing  ma- 
chine and  the  following  determined: 

Tensile  Strength 
Yield  F'oint 
Elongation  in  8  in. 

In  making  the  tensile  tests,  a  check  on  the  gage  of  the 
material  is  made,  and  also  the  fracture  and  edges  examined 
for  any  defects,  such  as  laminations,  etc.  To  determine  that 
all  plates  are  represented  by  the  test  piece,  where  more  than 
one  plate  is  sheared  from  a  single  slab  or  ingot,  each  plate 
is  match-marked  so  that  all  plates  sheared  from  a  single  slab 
or  ingot  can  be  identified  with  the  test  pieces  identifying 
them. 

Firebox  Steel:  A  tensile  test  specimen  cut  longitudinally 
from  each  sheet  as  ordered  is  pulled  and  the  following  de- 
termined from  the  test: 

Tensile  Strength 
Yield  Point 
Reduction  of  Area 
Elongation    in    S    in. 

In  making  the  tensile  tests,  a  check  on  the  gage  of  the 
material  is  made,  and  also  the  fracture  and  edges  examined 
for  any  defects,  such  as  laminations,  etc. 

Chemical  Analysis:  Drillings  are  taken  from  the  tensile 
specimens  and  submitted  to  the  laboratory  for  chemical 
analysis  to  determine  the  following: 

Carbon 

Manganese 

Phosphorus 

Sulphur 

Copper,  when  specified 

Gage:  All  the  plates  are  checked  for  gage  and  our  specifi- 
cation states  that  the  thickness  of  the  plates  shall  not  var}- 
more  than  .010  in.  under  that  ordered,  the  full  dimension  be- 
ing controlled  by  the  weights  as  specified. 

Weight:  The  plates  are  weighed  and  all  plates  having  the 
same  width  and  thickness  must  conform  to  the  permissible 
variation  in  weights  as  outlined  in  specification. 

This  paper  was  prepared  by  a  committee  consisting  of 
John  J.  Keogh,  chairman;  John  P.  Powers  and  J.  C.  Keefe. 

Discussion 

J.  F.  Raps,  Illinois  Central:  When  a  plate  is  on  the 
bench,  there  may  be  a  gas  pocket  found  that  will  not  be  ap- 
parent unless  they  shear  through  it.  We  often  place  a  sheet 
over  the  forge  and  heat  it  in  order  to  expand  the  gas  to  de- 
termine whether  or  not  a  gas  pocket  is  in  it.  That,  I  believe, 
was  the  intention  of  this  paper  and  not  to  go  into  the  inspec- 
tion in  the  mill,  but  the  inspection  and  testing  of  the  plate 
after  it  is  turned  over  to  the  shop. 

J.  A.  Anderson,  Industrial  Works:  The  only  system  we 
use,  in  inspecting  boiler  plates  when  they  come  to  the  laying 
out  bench,  is  to  give  them  a  thorough  inspection  with  the 
eye,  on  both  sides,  to  see  that  there  are  no  visible  defects. 
If  there  is  any  suggestion  that  there  might  be  something 
wrong,  we  put  the  plate  under  a  magnifying  glass,  and  that 
will  detect  any  small  flaw.  The  plate  is  laid  out  and  rolled 
and  after  it  is  rolled,  that  is  the  time  to  find  the  defects. 
After  it  is  rolled,  we  find,  sometimes,  a  small  piece  will 
roll  out,  showing  that  scale  was  present.  Sometimes  we  find 
laminations  after  rolling.  We  scarcely  ever  find  any  defects 
before  the  plate  is  punched  and  rolled. 

President  Lewis:    We  have  found  occasionally  thai  after 

'  sheets  have  arrived  at  the  plant,  notwithstanding  the  tests 

made   at  the   mills,   where  the  sheets   have  been   defective, 

laminations  and  blisters  in  the  inspection  in  the  shop,  and 

often  by  the  man  who  is  laying  out  the  work. 

John  F.  Raps:     A  great  many  times,  in  shearing  a  plate. 


we  run  into  laminations  or  we  find  defects  by  rolling  the 
plate.  Sometimes  we  find  a  gas  pocket.  Again  we  have  put 
in  the  sheets  and  found  when  they  were  in  sen'ice  a  few 
weeks,  that  there  was  bulging  on  the  sides  of  the  sheet,  and 
then  it  cracks  an  eighth  of  an  inch,  and  there  would  be  a  gas 
pocket  or  lamination.  You  may  find  it  necessan'  to  chip  it 
off  with  the  hammer  in  order  to  show  it  up.  Now,  the  in- 
tention of  these  topics  is  to  find  out  if  any  member  here  is 
following  out  any  system  of  inspection  of  these  plates,  or  do- 
ing anvthing  before  applying  them  to  the  boiler,  to  deter- 
mine whether  there  are  laminations  or  gas  pockets  in  them. 
We  all  give  them  visual  inspection  on  the  layout  bench,  but 
sometimes  these  things  happen  after  they  have  been  applied. 
If  any  one  is  following  out  some  other  system  than  has  been 
mentioned,  such  as  putting  plates  over  fire  and  heating  them 
in  order  to  bring  out  the  gas  blisters,  or  any  other  method 
of  inspection,  let  us  hear  about  it. 

Edward  Hunt.  Illinois  Central:  In  making  center  punch 
marks  on  the  layout  bench  you  will  often  run  into  a  blister. 
Sound  the  plate  with  a  hammer  to  see  the  surface  defects. 
Watch  the  laminations  around  the  edge  of  plate  and  take  a 
general  view  of  it.  Follow  up  the  plate  when  it  is  sheared. 
Sometimes,  you  find  laminations  away  from  the  original 
edge,  after  you  have  cut  through  it.  Close  observation  is 
important,  watching  your  surface  and  the  thickness.  Some- 
times by  cutting  you  can  see  defects. 

Hammer  Testing  Staybolts 

This  report  emlxxiies  the  substance  of  individual  reports 
b}-  the  other  committeemen  as  well  as  information  gathered 
by  the  chairman  from  various  railroads  through  the  countr}-. 

In  making  hammer  tests,  size  and  weight  should  be  left  en- 
tirely with  the  inspector.  Every  inspector  and  boilermaker 
has  a  hobby  of  his  own  and  wants  a  hanmier  just  a  little  dif- 
ferent from  the  otl:er  fellow's.  For  this  reason,  it  should  be 
left  somewhat  to  the  inspector,  as  it  is  his  touch  or  sound 
that  detects  broken  staybolts,  and  not  the  size  or  weight  of 
testing  hammer. 

As  to  whether  staybolts  should  be  hammer  tested  or  ujider 
hydrostatic  pressure,  the  Laws,  Rules,  and  Instructions  for 
Inspection  and  Testing  of  Locomotive  Boilers,  promulgated 
by  the  Interstate  Commerce  Commission,  must  be  complied 
with  first. 

We  believe  it  practical  to  hanmier  test  staybolts  while  the 
boiler  is  under  hydrostatic  or  air  pressure.  However,  this 
cannot  be  successfully  done  on  monthly  inspection  in  round- 
house, or  when  engine  is  undergoing  classified  repairs.  We 
believe,  and  recommend  that  staybolts  should  be  hammer 
tested  while  boiler  is  empty.  In  the  roundhouse,  we  believe 
this  should  be  done  just  as  soon  as  the  boiler  is  emptied  of 
the  hot  water  and  while  the  firebox  is  somewhat  expanded. 
In  back  shop,  when  engine  is  undergoing  classified  repairs, 
tlie  staybolts  should  be  hammer  tested  and  inspected  from 
interior  of  boiler,  and  all  defective  bolts  renewed,  ^^'hen 
repairs  to  boiler  are  completed  and  hydrostatic  pressure  ap- 
plied, all  staybolts  should  be  hammer  tested  again  while 
boiler  is  under  pressure. 

The  report  was  prepared  by  a  committee  consisting  of  J. 
A.  Holder,  chairman;  C.  F.  Petzinger  and  William  G. 
Bower. 

Discussion 

Charles  P.  Patrick,  ^Nleadville  Machinery  Company:  I 
want  to  say  tliat  the  committee's  report  on  hammer  testing 
of  staybolts  is  common  sense  and  logical.  Each  man  has 
his  hobby,  in  regard  to  hanmier  testing.  He  has  his  sense 
of  touch  and  he  should  use  it,  but  I  rise  to  make  a  motion 
that  this  association,  since  we  have  had  so  many  broken 
bolts  in  combustion  chamber  engines,  those  equipped  with 
flexible  bolts,   particularly,   that   we  go  on   record   that   we 
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hammer  test  flexible  staybolts  each  time  we  test  the  other 
staybolts. 

W.  J.  Murphy,  Pemisylvania  System :  Mr.  President,  I 
think  that  is  the  rule  now  on  all  railroads,  that  you  test  all 
stayijolts  when  you  go  into  the  firebox,  hitting  all  the  bolts  in 
the  firebox. 

H.  J.  Wandberg,  Chicago.  Milwaukee  and  St.  Paul:  On 
our  railroad,  we  hammer  test  all  staybolts,  whether  llexible 
or  not,  but  we  have  the  end  of  our  flexible  staybolts  marked 
with  red  so  that  we  can  distinguish  them  from  the  rigid  stay- 
bolts.  I  tliink  most  railroads  are  carrying  out  that  practice 
of  testing  all  staybolts. 

A.  \\'.  Schelton:  On  the  Frisco  System  we  have  no  flexible 
staybolts  marked  and  every  bolt  is  hammer  tested  once  a 
month — all  of  thetn.  We  are  of  the  opinion  that  we  find  al- 
most as  many  flexible  staybolts  broken  as  we  do  rigid  stay- 
bolts  in  our  monthly  tests.  We  find  those  broken  ijolts  by 
going  over  them  with  at  least  100  lbs.  of  steam,  and  then 
we  cool  the  engine  and  go  over  the  rest  of  the  bolts. 

Charles  P.  Patrick,  jSIeadville  ^Machinery  Companv:  I 
want  to  make  an  explanation  of  my  motion.  Some  railroads 
make  tests  on  flexible  bolts,  but  the  law  requires  you  to  test 
those  bolts  only  once  a  year  under  pressure,  and  .so  all  are 
not  tested.  Now,  in  the  company  with  which  I  am  asso- 
ciated, we  test  our  bolts  every  month.  If  any  inspector  knows 
that  a  combustion  chamber  is  equipped  with  flexible  sta>'- 
bolts  and  that  he  is  not  required  to  test  them,  he  is  .liable 
not  to  do  so  each  month,  since  the  law  requires  taking  off 
the  caps  every  twenty-four  months.  We  find  broken  flexiljle 
bolts  under  the  hammer  test.  We  find  them  ijroken  every 
month.  It  is  only  a  short  time  ago  that  we  found  four  in  one 
engine  and  four  in  another  under  the  hammer  test.  Even  if 
you  do  not  do  so  usually,  if  you  suspect  the  bolt  is  broken, 
from  the  hammer  test,  it  will  pay  to  remove  the  cap. 

L.  E.  Hart,  Atlantic  Coast  Lines:  We  have  a  class  of 
engines  equipped  with  flexible  staybolts  in  the  combustion 
chamber,  and  we  hammer  test  them  and  find  lots  of  them 
broken.  We  hammer  test  all  of  the  bolts,  and  whenever 
we  have  the  expansion  stays  in  front,  we  find  some  of  them 
broken. 

A.  X.  Lucas.  Oxweld  Railroad  Service:  Is  it  not  a  fact 
that  the  federal  boiler  law  and  rules  require  us  to  test  all 
bolts  ever\'  month?  According  to  the  rule,  the  cap  shall 
be  removed  ever)-  twenty-four  months,  but  does  it  not  say 
we  should  test  the  bolts  ever}'  month? 

E.  W.  Young,  Chicago,  Milwaukee  and  St.  Paul:  Rule 
No.  16  states:  "Methods  of  testing  flexible  staybolts 
having  caps.  All  flexible  staybolts  having  caps  over  the 
outer  ends  shall  have  the  caps  removed  at  least  once  every 
two  years  and  also  whenever  the  LTnited  States  inspector  or 
the  railroad  company's  inspector  considers  the  removal  de- 
sirable in  order  to  thoroughly  inspect  the  staybolts.  The 
firebox  sheets  should  be  examined  carefully  at  least  once  a 
month  to  detect  any  bulging  or  indications  of  broken  stay- 
bolts.  Each  time  a  hydrostatic  test  is  applied,  the  hammer 
test  required  by  rules  21  and  22  shall  be  made  while  the 
boiler  is  under  hydrostatic  pressure  not  less  than  the  allowed 
working  pressure  and  proper  notation  of  such  test  made  on 
Form  No.  3." 

In  order  to  overcome  any  mistakes  we  instruct  our  men, 
where  it  says,  "Firebox  sheets  should  lie  examined  care- 
fully at  Ifeast  once  a  month  to  detect  an)-  bulging  or  indica- 
tions of  broken  staybolts,"'  to  examine  flexible  as  well  as 
rigid  staybolts,  and  they  cannot  examine  sheets  without 
testing  each  and  even-  staybolt.  They  will  detect  bulging 
or  any  otlier  flaws  when  they  examine  the  sheets  carefully, 
and  we  instruct  them  to  test  all  staybolts. 

Charles  P.  Patrick :  It  is  not  in  the  rule  to  hammer  test 
staybolts. 

E.  W.  Y'oung :  No,  but  to  overcome  the  trouble  in  the 
sheet,  we  must  examine  the  bolts,  and  there  vou  have  the  rule. 


W.  J.  Murphy,  Pennsylvania  System:  I  have  had  some 
little  experience  in  testing  staybolts  and  here  is  what  we 
have  found  in  testing  flexible  staybolts.  We  have  a  medium 
sized  hammer  for  testing  the  ordinarv-  staybolts  and  about 
twice  the  size  for  testing  flexible  i)olts.'  We  have  found  tliat 
in-  using  a  larger  hammer  we  get  l)etter  results.  The  ques- 
tion came  up  as  to  whether  you  find  flexil>le  l>olts  broken  or 
not,  and  I  will  tell  you  that  you  can  find  them  by  hammer 
testing  them.  Any  good  inspector  will  find  broken  flexible 
staybolts,  but  he  will  get  better  results  with  a  larger  hammer. 

R.  C.  Y'oung,  Chicago  and  North  Western:  I  would  like 
to  know  if  a  flexible  staybolt,  when  the  boiler  is  not  under 
prcs.sure,  is  not  in  the  same  condition  as  other  broken  sta\- 
l)olts?  It  is  loo.se,  not  bent  nor  separated,  and  there  is  not 
much  success  from  testing  flexible  staybolts  unless  you  have 
pressure  on  the  Ixnler  and  tension  on  the  bolts,  because 
when  there  is  no  pressure  in  the  boiler,  it  seems  to  me  much 
the  .same  as  when  a  bolt  is  broken. 

T.  W.  Lowe,  Canadian  Pacific:  We  find  in  the  law,  as 
agreed,  that  there  is  nothing  in  it  which  tells  us  that  we 
cannot  do  .something  jjetter  than  what  the  law  suggests. 
Therefore,  on  the  western  line  of  the  Canadian  Pacific, 
where  we  use  the  flexible  staybolts,  in  general,  we  find  it 
very  advisable  to  have  water  pre.-^sure  to  the  extent  of  140  11). 
at  every  test,  every  thirty  chn-s'  test — shop  test  or  any  other 
kind  of  test.  This  is  done  for  the  very  reason,  that  you  will 
not  find  broken  flexible  bolts  otherwise.  We  have  found, 
from  our  experience,  in  applying  a  test  with  140  lb.  pressure, 
that  you  find  a  greater  number  of  broken  staybolts  than  you 
ever  expected  to  find. 

]Mr.  Wallough  (Omaha) :  I  believe  in  this  di-scussion,  here 
today,  you  will  find  that  the  hamtner  testing  of  .staybolts  is 
ver}-  nearly  a  lost  art.  Wc  do  not  have  the  old-timers  on 
the  job  that  we  used  to  have  and  you  find  very  few  inspectors 
get  on  the  job  and  find  the  flexible,  or  any  other  kind  of  stay- 
bolts,  that  are  broken  with  the  hammer  test.  When  a  man 
follows  them  up,  he  finds  some  more.  I  have  done  that, 
ni)-self.  I  think  when  it  comes  dow-n  to  broken  staybolts, 
flexible  staybolts  in  particular,  that  we  ought  to  get  together 
and  find  some  other  method  so  that  we  can  determine  whether 
they  are  broken  or  not.  I  understand  there  is  such  a  move 
on,  now. 

H.  Y.  Stevens,  Atchison,  Topeka  and  Santa  Fe:  I  would 
like  to  ask  the  convention  if  the)-  want  to  go  on  record  to 
remove  the  brick  furnaces  on' oil  burning  engine*?  There 
are  screw  bolts  and  there  are  detector  holes  throughout  the 
bolt,  and  does  this  include  the  matte^  of  hammer  testing 
them  every  30  days? 

T.  F.  Powers,  Chicago  and  North  Western:  I  think  that 
is  specifically  covered  in  a  rule  handed  down  by  the  Depart- 
ment of  Locofiiotive  Inspection.  .\s  I  rememljer  it,  it  says 
when  bolts  are  applied  back  of  the  brickwork,  having  a  hole 
all  the  way  through,  they  do  not  have  to  be  hammer  tested. 

H.  \'.  Stevens :  Was  not  the  motion  that  all  screw  bolts 
be  hammer  tested? 

Chairman  Lewis  :  I  think  this  gentletnan  is  justified  in 
this  question.  Mr.  Patrick  includes  ever)-  staybolt  in  the  fire- 
box, and  I  think  that  is  well  taken.  We  have  a  number  of 
those  lx)lts,  as  )'ou  suggest,  Mr.  Stevens,  and  if  we  had  to 
hammer  test  them  all,  we  would  have  to  take  out  the  grates. 
I  think  we  should  change  the  motion. 

Charles  P.  Patrick:  I  will  change  tny  motion,  Mr.  Pres- 
ident, and  make  it  that  we  treat  all  flexible  bolts  just  as  we 
treat  rigid  bolts. 

A  rising  vote  on  this  motion  resulted  in  its  passage. 


The  -Aver.'vge  mileage  for  freight  cars  per  day  for  the  month  of 
January  this  year  on  all  Class  I  railroads  was  25.8,  which  exceeds 
the  average   for  January  in  any  year  since  these  statistics  were 
first  published  in  monthly  reports,  in  1917.     For  last  year  the  aver- 
age was  20.4.     For  January,  1917,  it  was  2S.3. 


Unit  System  of  Repairing  Freight  Cars 

Good  Results  Secured  at  the  Readville  Shops  with  the  Unit, 
or  Station  to  Station,  Method 


THE  Readville  freight  car  shop  of  the  New  York,  New 
Haven  &  Hartford,  in  common  with  other  railroad 
shops  throughout  the  countr)',  was  almost  completely 
disorganized  July  1,  1922,  at  the  time  of  the  strike.  The 
average  pre-strike  force  (230  men)  and  monthly  output  (221 
cars)  were  both  practically  wiped  out.  By  Februar\-,  1923, 
or  in  a  period  of  eight  months,  the  freight  car  shop  organ- 
ization had  been  rebuilt  and  the  force  expanded  to  320  men, 
an  increase  of  39  per  cent;  the  output  had  been  built  up  to 
362  cars,  or  an  increase  of  64  f>er  cent. 

A  Fine  Showing 

This  relatively  greater  increase  in  output  than  in  the  num- 
ber of  employees  is  especially  creditable  in  view  of  the  fact 
that  the  new  men  were  largely  inexjjerienced  and  had  to  be 
trained  in  their  work  by  the  limited  number  of  foremen  and 
leaders  who  remained  loyal  to  the  railroad.  Readville  is 
primarily  a  heavy  repair  shop,  50  per  cent  of  the  bad-order 
cars  received  at  this  point  being  practically  rebuilt  and  45 
per  cent  given  more  or  less  extensive  repairs.     For  example. 


probably  not  over  5  per  cent  of  the  posts  and  braces  of  the 
cars  are  saved.  Practically  all  the  sheathing  and  roofing  is 
renewed.  Fifty  per  cent  of  the  posts  and  braces  are  cut  up 
and  re-used  for  jack  posts  and  belt  rail.  _Ne\v  sills,  rein- 
forced ends  and  brake  beams  are  applied;  also  new  shoes 
for  the  posts  and  braces.  An  increase  of  64  per  cent  in  pro- 
duction, as  against  39  per  cent  in  force,  is  a  good  showing. 
Unquestionably,  one  of  the  most  important  contributing 
factors  in  the  good  results  accomplished  at  Readville  has  been 
the  unit  system,  or  station  to  station  method  of  repairing 
freight  cars,  sponsored  by  H.  C.  Oviatt,  general  mechanical 
superintendent,  and  installed  and  enthusiastically  supported 
by  the  local  shop  supervision  under  the  direction  of  F.  E. 
Ballda,  superintendent  of  shops.  Under  the  operation  of  this 
system,  the  output  showed  a  practically  continuous  increase 
from  July,  1922,  to  February,  1923,  and  has  remained  at  a 
uniformly  high  level  since  that  time.  Approximately  350 
freight  cars  a  month  are  being  turned  out  and  this  represents 
one  way  in  which  the  New  Haven  is  energetically  attempting 
to  improve  its  car  equipment  condition. 
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Pig.   1 — The  Freight  Car  Shop  Proper   Is  a  Substantial.  Well-Lighted   Brick   Building.      (View  from   East  Yard) 


A  detailed  analysis  of  the  freight  car  output  at  Readville 
is  given  in  Table  I  which  shows  both  the  types  of  cars  hand- 
led and  classes  of  repair  given.  Class  1  repairs  shown  in  this 
table  in  all  cases  amount  practically  to  rebuilding  and  in- 
volve not  less  than  200  man-hours  of  labor.  Normally  Class 
1  repairs  mean  anjihing  over  72  man-hours;  Class  2  repairs, 
36  to  72  man-hours;   Class  3  repairs,  20  to  36  hours,  and 

Table  I — Analysis  of  Freight  Car   Output  at    Readville   Shop 
November,  1922— 


Kind  of  repairs  Box 

Class  1 9.' 

Class  2 15 

Class  3 46. 

Class  4 14 


Coal 


2S 
13 


Total . 


December,  1922- 

Class  1 

Class  2 

Class  3 

Class  4 


166 


93 

14 

50 

3 


43 


1 

32 

3 


Flat 
4 


IS 


Type  of  car > 

Ballast      Refrig.    Caboose 
n  4 


Total 

January,  1923- 

Class  1 

Class  2 

Class  3 

Class  4 


Total 

February,  1923- 

Class  1 

Class  2 

Class  3 

Class  4 


Total. 


160 


123 

12 

57 

6 

198 


148 
21 
90 


262 


16 


47 
6 


10 


16 


13 


64 
3 


1 

3 

IS 


Total 

112 

16 

80 

34 

242 


116 

19 

94 

9 

238 


142 
22 

113 
14 

291 


155 

29 

172 

6 


March,  1923— 

Kind  of  reriairs 

Qass  1 

Qass  2 

Oass  3 

Class  4 


Box 
166 

17 
81 


Coal 

i 

3 

46 
2 


/ Type  of  car 

Flat     Ballast       Refrig. 
2  ...  8 

4  ...  2 

7  1  4 


Caboose    Total 

6  183 

26 

1  140 

4 


Total . 

April,  1923- 
Class  1 . . 
Class  2 . . 
Class  3 .  . 
Class  4.  . 


125 
11 

85 


1 

9 

66 


Total. 


35 
10 
10 


55 


353 


167 

31 

163 


361 


Class  4  repairs,  less  than  20  man-hours.  Referring  to  the 
table,  it  will  be  noted  that  by  far  the  great  majority  of  the 
work  is  done  on  box  cars,  most  of  which  receive  Class  1  re- 
pairs.    The  number  of  Class  3  repairs  in  February,  however, 

Table   II — Specialized  Gaxcs   o.n-    Freight   Car  Work 
Character   of  work  Number  of  men 


Stripping  cars    

Air    brakes    

Truck    and   couplers 

Steel  cars   and  steel   underfranies. 

Superstructure    and     roofs 

Fainting     

Foreign  car  repairs - 

Laborers     *■ 


9 
12 
24 
31 
139 
12 
7,^ 


was  unusually  high  (172)  and  this  probably  accounts  for  the 
record  output  of  362  cars  in  a  short  monta. 

How  the  Unit  System  Works 

The  making  of  similar  repairs  to  a  large  number  of  freight 
cars  of  the  same  type  probably  first  suggested  the  possible 
economy  in  the  unit  system,  or  station  to  station  method  as  it 
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is  sometimes  called.  Briefly,  this  sj'Stem,  as  employed  at 
Readville.  consists  of  repairing  the  cars  in  units  of  seven, 
selected  so  far  as  possible  by  serial  number,  and  advancing 
these  units  through  the  various  stages  of  repair  from  strip- 
ping to  weighing  and  stenciling,  seven  cars  at  a  time.  This 
enables  specialized  gangs  to  be  used  on  various  phases  of  the 
work  which  was  a  particularly  important  factor  immediately 
following  the  strike  because  new  men  could  be  more  quickly 
trained  for  special  jobs  than  for  all-around  car  repair  work. 
(Table  II  shows  the  specialized  gangs  and  the  number  of 
men  in  each.)  In  addition  to  specialization  with  the  re- 
sultant speeding-up  of  the  work  and  reduced  cost,  the  unit 


Station  "A,"  is  moved  to  Station  "B"  in  the  east  yard  where 
the  floors  are  repaired,  post  and  brace  shoe  pockets  applied 
and  all  the  superstructure  repaired  or  renewed,  as  shown  in 
Fig.  4.  More  men  are  used  on  repairing  superstructure  and 
roofs  than  on  any  other  branch  of  the  work,  the  division 
of  men  between  the  different  specialized  gangs  being  in- 
dicated in  Table  II. 

From  Station  "B"'  the  respective  units  are  moved  to  Sta- 
tion "C"  which  is  the  freight  shop.  Here  grain  slides  are 
repaired,  the  lining  inside  and  out  applied  and  ladders  and 
safety  appliances  put  up.  Sheathing  and  roofs  are  applied 
in   the  shop;    also  doors,   running  boards   and   one  coat  of 


Fig.    3 — Cars   at   Station    "A"    Receive    Repairs   to   Trucks.    Underframes,   Couplers,    Etc. 


system  enables  material  to  be  handled  in  quantities  directly 
to  the  points  of  application,  saving  time  and  labor.  The  en- 
tire operation  of  the  shop  is  put  on  a  more  orderly  basis  with 
a  favorable  effect  on  output. 

The  general  layout  of  the  freight  car  shop  and  the  east  and 
west  vards  at  Readville  is  shown  in  Fia.  2  with  the  four 
stations  of  repair  indicated  at  "A,"  "B,"  "C"  and  "D."  It 
will  be  noted  that  the  freight  shop,  a  brick  building  160  ft. 
wide  by  350  ft.  long,  is  located  between  the  East  and  West 
Yards,  forming  Station  "C"  in  the  order  of  operations. 
Tracks  3,  5,  7,  9,  11,  13  and  IS  extend  through  the  shop, 
Track  7  being  kept  clear  for  the  delivery  of  material.  A 
transverse  track  to  the  millroom,  blacksmith  shop  and  ma- 
chine shop  is  indicated  by  the  arrow.  Track  25,  known  as 
the  stripping  track,  extends  west  of  the  shop  to  a  large  vacant 
lot  which  is  used  as  a  dump  for  the  burning  of  wood  and 
debris  from  wrecked  and  scrapped  cars.  Any  material  hav- 
ing scrap  value  is  readily  segregated  and  moved  back  to  the 
scrap  bin  and  platform  shown  in  Fig.  2  just  north  of  the 
shop. 

\Vhen  a  string  of  bad-order  cars  is  received  at  Readville. 
it  is  run  out  on  Track  25  to  the  dump  and  the  cars  stripped 
with  the  exception  of  ladders  and  grab  irons  which  must  be 
left  for  safety  in  movement.  An  important  step  taken  at  this 
time  is  the  inspection  for  broken  sills  and  ordering  of  neces- 
sary material  in  advance.  The  cars  are  then  classified  so 
far  as  possible  by  serial  number  and  moved  in  units  of  seven 
to  Station  "A"  in  the  east  yard.  Here  the  operation  of  strip- 
ping is  completed  and  all  repairs  are  made  to  trucks,  under- 
frames, couplers,  etc.,  as  shown  in  Fig.  3.  This  work  is 
done  by  a  special  gang  which,  through  careful  instruction 
and  training,  has  become  expert  on  this  particular  phase  of 
the  work.  It  will  be  noted  that  only  four  seven-car  units  can 
be  accommodated  at  Station  "A,"  since  Track  7  is  held 
open  as  a  material  track  and  Tracks  3  and  IS  arg  devoted 
to  the  repair  of  foreign  cars.  The  section  of  the  east  yard 
between  the  ladder  and  Station  "A"  is  used  for  making  light 
repairs  to  loaded  cars,  both  home  and  foreign.  The  way  in 
which  Track  7  is  kept  clear  for  handling  material  is  plainly 
shov\Ti  in  Figs.  1,  3  and  4. 

Each  seven-car  unit,   as  the  work  is  completed  on   it  at 


paint.  This  is  to  prevent  damage  from  swelling  in  the 
event  that  cars  are  run  out  of  the  shop  and  exposed  to  damp- 
ness or  rain,  before  final  painting.  Air  brake  work,  such  as 
cleaning  and  oiling  cylinders,  changing  triple  valves  and 
making  necessary  brake  adjustments,  is  also  done  in  the  shop. 
The  work  at  Station  "C"  is  illustrated  in  Fig.  5. 

The  last  movement  of  the  seven-car  unit  is  to  Station 
"D''  in  the  west  yard  where  a  final  inspection  is  given  the 
cars,  the  second  coat  of  paint  applied  and  the  cars  stenciled 
and  weighed.  Air  is  provided  in  this  yard  for  spraying  the 
trucks,  and  if  it  is  stormv,  the  cars  are  transferred  to  Track 
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Fig.    4 — Superstructure     Work     Is     Done    at    Station     "B" 

15  inside  the  shop  where  the  painting  is  done  under  cover. 
A  string  of  cars  completed  and  read}'  for  service  is  sliow'n 
in  Fig.  6. 

Economy  in  Milling  and  Handling  Lumber 

An  important  advantage  of  the  unit  system  is  the  saving 
in  milling  and  handling  of  lumber  used  on  the  cars.  The 
selection  of  seven-car  units,  as  far  as  possible  of  the  same 
series,  gives  longer  runs  on  the  same  size  stock  in  the  mill- 
room  with  resulting  economy.  Running  boards  are  milled  in 
carload  lots  of  22,000  ft.     Posts,  braces  and  sills  are  milled 
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with  fewer  changes  in  machine  set-up  and  with  an  important 
saving  in  the  time  of  laying  out  these  parti.  Sheathing  and 
rooting  are  not  milled  at  Readville  but  are  bought  in  9-ft. 
and  5-ft.  2-in.  lengths,  respectively.  Both  the  sheathing  and 
roofing  are  cut  off  with  a  portable  power  saw  after  applica- 
tion to  freight  cars.  The  bottotns  of  all  posts  and  braces, 
also  side  sills  are  creosoted,  the  creosote  being  applied  with 
a  brush. 

Lumber,  machined  to  the  required  size  and  shape  for 
standard  material,  is  handled  on  push  cars  over  the  stand- 
ard gage  track  from  the  millroom  and  over  material  delivery 


This  tractor,  illustrated  in  l-"ig.  7,  is  particularly  useful  in 
view  of  the  short-turning  radius  available.  The  front  and 
back  wheels  track  one  another,  being  connected  by  crossed 
tie  rods  which  cause  the  rear  wheels  to  swivel  the  same 
amount  and  in  the  opposite  direction  to  the  front  wheels, 
greatly  decreasing  the  space  required  for  turning.  It  is 
obviously  difficult  or  impossiijle  to  back  with  this  arrange- 
ment, but  anv  number  of  trailers  within  reasonalile  limits  can 


Fig. 


-A   Feature  of  the  Work  at  Station  "C"   (in  tlie  Shop)    Is  the 
Orderly  Piling  of  New  Sheathing  and   Roofing  Within 
Easy   and    Convenient    Reach 


Track  7,  being  piled  as  near  as  possible  to  the  point  of  use. 
In  the  shop  (Fig.  5)  material  racks  are  placed  on  both  sides 
of  each  car  of  a  size  sufficient  to  hold  154  pieces  of  sheath- 
ing, the  average  car  taking  150  pieces.  Roofing  racks  are 
large  enough  to  hold  roofing  for  a  single  car.  In  general, 
there  is  no  back  movement  of  this  material.  It  is  handled  by 
laborers  and  left  in  orderly  piles  where  it  can  be  reached  by 
the  repair  men  with  the  least  possible  effort.    When  a  unit  of 


Fig.    7— An 


Effective    Storage    Battery    Tractor    and    Tr 
Is  Used 


System 


be  loaded  at  the  convenience  of  the  material  handling  fore- 
men and  moved  by  power  to  their  destination. 

Machines  in  the  Freight  Car  Shop 

Adjacent  to  Track  15  in  the  shop  is  a  rip  saw  and  gage  for 
rabbeting.     In  addition,  cut-off  saws  enable  considerable  re- 


Fig.    6 — At   station   "D"   the   Seven-Car   Units    Receive   a    &i;i,onij    Co,u  ot   H.iiiU:  Are  Stencilled;  and  Given  a   Final   Inspection 


seven  cars  has  been  advanced  one  station,  the  preceding  sta- 
tion is  cleaned  and  material  piled  in  readiness  for  the  next 
unit  and  there  is  no  question  as  to  the  effect  of  this  orderly 
handling  of  material  in  speeding-up  car  movement. 

In  addition  to  the  push  cars,  a  tractor  and  trailer  system  is 
used  at  Readville  to  handle  material,  such  as  wheels,  couplers 
and  other  heavy  parts,  proving  a  great  time  and  labor-saver. 


clamation  work  to  be  carried  on  in  this  end  of  the  shop.  Old 
sheathing,  defective  at  one  end,  is  cut  up  so  that  the  good 
portions  are  re-used.  In  addition,  much  hand  sawing  is 
eliminated  in  view  of  the  accessibility  of  the  rip  and  cutting 
off  saws.  Light  caboose  and  refrigerator  cars  are  repaired  on 
Track  3  in  the  shop  building. 

In  addition  to  air  pressure  for  the  operation  of  pneumatic 
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tools  in  the  east  yard,  oxygen  and  acetylene  gas  pipes  are 
provided  so  that  the  cutting  and  welding  torch  can  be  used 
at  any  point  in  the  yard.  Air  is  provided  in  the  west  yard 
for  paint  spra}-ing  trucks  and  for  a  pneumatic  hoist  which 
proves  extremely  valuable  in  changing  wheels  on  light  repair 
cars.  One  end  of  the  car  is  lifted  at  a  time  when  the  wheels 
can  be  readily  changed.  Track  17  is  reserved  for  this  work. 
Both  home  and  foreign  steel  cars  are  repaired  at  Readville, 
although  most  of  this  work  is  done  at  the  New  Haven's  steel 
car  repair  shops  at  Norwood,  Mass. 

Paint  Spraying  Pits  a  Good  Investment 

The  underframes  of  steel  cars,  as  well  as  the  trucks,  are 
spray  painted,  this  work  being  usually  done  at  two  drop  pits 
■  recently  installed  adjacent  to  the  transfer  table  in  the  pas- 
senger department,  as  shown  in  Fig.  8.     These  pits  greatly 


Fig.   8- 


-Two   Paint   Spraying    Pits   Greatly    Facilitates   the    Painting 
of  Trucks  and    Underframes 


facilitate  spray  painting  the  trucks  and  underframes  of  cars 
and  have  already  more  than  repaid  the  cost  of  constructing 
them.  Both  air  and  gas  are  piped  to  the  pits,  the  trucks  and 
underframes  being  painted  in  a  fraction  (one-tenth)  of  the 
time  which  would  be  required  with  a  brush.  Possibly  one- 
fifth  more  paint  is  used  but  this  paint  covers  many  pilaces 
which  it  would  be  difficult  or  impossible  to  reach  with  a 
brush.  The  pits  are  located  between  the  transfer  table  and 
the  paint  shop  and  are  also  used  for  burning  off  old  floors 
of  passenger  cars.  This  arrangement  keeps  the  odor  from 
burning  out  of  the  shop. 

Foremen  Must  Instruct  New  Men 

There  are  three  foremen,  two  assistants  and  three  leaders 
in  the  freight  car  department  at  Readville.  These  men. 
therefore,  have  on  an  average  40  men  apiece  under  their  per- 
sonal direction  and  the  only  means  so  far  developed  for  in- 
structing new  men  is  by  personal  contact.  Foremen's  meet- 
ings are  held  once  a  week  for  the  purpose  of  studying  the 
progress  of  the  work  and  ironing  out  any  differences  be- 
tween the  various  foremen,  also  getting  after  material  and 
parts  which   are  delayed. 

In  conclusion,  it  may  be  said  that  under  the  unit  system 
of  repairing  freight  cars  described,  the  entire  operation  of 
the  freight  car  department  at  Readville  has  been  put  on  a 
more  orderly  and  systematic  basis,  with  a  reduction  of  con- 
fusion and  lost  effort,  and  a  decidedly  favorable  effect  on 
output,   as  shown. 


Permanent  Headboards  Between 
Sections  of  Pullman  Sleepers 

POR  some  time  the  Pullman  Company  has  been  working 
on  the  development  of  the  interior  arrangement  of  its 
standard  sleeping  cars  with  a  view  to  increasing  the  privacy 
of  the  sections  when  the  cars  are  made  up  for  the  day.  The 
first  step  in  this  development,  which  was  illustrated  in  the 
April  issue  of  the  Railway  Mechanical  Engineer,  page  224, 
consisted  in  the  installation  of  permanent  headboards  be- 
tween the  sections,  extending  out  from  the  side  of  the  car 
flush  with  the  side  of  the  upper  deck. 

To  complete  the  partition  when  the  berths  are  made  up,  a 
removable  section  of  the  headboard  is  locked  in  place  against 
the  edge  of  the  permanent  partition. 

The  next  step  in  this  development  is  shown  in  the  il- 
lustration. In  this  case  the  permanent  section  of  the  head- 
board has  been  extended  out  farther  from  the  side  of  the 
car,  and  carried  across  the  ceiling  so  that  each  pair  of  sec- 
tions in  effect  is  in  a  separate  compartment  with  an  arch 
opening  between  the  compartments.  In  this  construction  the 
lieadboard  is  completed  for  night  use  by  sliding  but  a  sec- 
tion which  telescopes  inside  the  permanent  partition.    This  is 


New    Pullmans    Have    Permanent    Headboards;    Telescopic    Exten- 
sions in  Place  for  Night  Use  at  the   Left 

automatically  locked  in  place  by  a  latch  in  the  end  of  the 
seat  which  can  be  released  with  the  berth  key. 

This  t}^e  of  construction  has  been  applied  in  a  combina- 
tion 10-section  observation  car,  of  which  30  have  already  been 
built.  Other  than  in  the  headboard  arrangement,  the  in- 
terior design  of  the  cars  does  not  difl'er  from  the  standard 
Pullman  sleeping  car  except  that  the  dome  lights,  which  are 
located  between  the  sections  in  the  standard  cars,  are  lo- 
cated, one  in  the  center  of  each  pair  of  sections.  There  is 
also  a  departure  from  the  customary  interior  finish.  The 
interior  steel  work  below  the  upper  decks  is  grained  and 
stained  to  represent  Italian  walnut,  with  which  is  combined 
upholster}-  and  carpet  of  blue. 


Steel  Frame  Box  Car  for  Atchison,  Topeka  &  Santa  Fe 


New  Designs  of  Box  Cars  for  the  Santa  Fe 

Construction   Embodies  New  Arrangement  of  Side  Posts, 
Underframe  Bracing,  and  Door  Opener  and  Closer 


THE  SantLi  Fe  has  recently  placed  in  service  new  txtx 
cars  of  two  designs — one  for  general  merchandise,  the 
other  for  furniture  or  automobile  traffic.  Of  the  for- 
mer class,  3,000  cars  have  been  built  or  are  in  process  of 
construction,  1,000  by  the  Pullman  Company,  1,000  by  the 
American  Car  &  Foundry  Company  and  1,000  by  the  Stan- 
dard Steel  Car  Company ;  1 ,000  cars  of  the  latter  class  were 
ordered  from  the  Pullman  Company. 

The  outstanding  feature  of  the  construction  of  these  cars 
is  the  sectional  arrangement  of  the  sheathing,  which  is  fitted 
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Locked  Position 


Door   Starter   and   Locking   Mechanism 

flush  between  the  side  post  flanges.  Where  the  sheathing 
extends  in  an  unbroken  expanse  from  door  post  to  corner 
post,  the  cumulative  effect  of  shrinkage  has  been  found  to 
result  in  the  opening  up  of  cracks  somewhere  along  the  side 
of  the  car.  The  sectional  arrangement  between  the  steel 
frame  members  localizes  this  effect  so  that  cracks  are  un- 
likely to  develop. 

The  general  merchandise  cars  are  designed  with  center  sills 
of  uniform  cross  section,  the  body  frame  being  designed  to 
carry  a  large  part  of  the  load.     In  the  case  of  the  automobile 


cars,  however,  the  size  of  the  door  opening  is  too  great  to 
permit  with  safety  this  form  of  construction  and  therefore 
the  fish-belly  type  of  center  sill  is  used. 

The  total  weight  of  the  merchandise  car  is  46,000  lb.  The 
automobile  car  is  slightly  heavier,  its  weight  being  50,500  lb. 

The  Underframes 

The  underframes  are  of  open-hearth  steel  throughout.  The 
center  sill  of  the  general  merchandise  car  consists  of  two 
ship  channels,  reinforced  by  a'j4-'n.  top  cover  plate;  at  the 
bottom  two  3>4  in.  by  3  in.  by  J^  in.  angles  are  riveted  to 
the  webs  of  the  channel.  These  bottom  ingles  extend  under- 
neath the  center  filler  and  rear  draft  lug  combination  casting. 

The  center  sills  of  the  automobile  car  are  of  a  built-up 
fish-belly  type,  consisting  of  5/16-in.  web  plates  reinforced 
at  top  on  the  outside  by  3>4  in.  by  3><  in.  by  7/16  in.  angles 
and  at  bottom  on  outside  and  inside  by  3J^  in.  by  3>4  in.  by 
Yi  in.  angles.  The  sills  are  also  reinforced  on  top  and  con- 
nected together  by  a  34-'"-  cover  plate. 

The  side  sills  are  of  9-in.,  17.5-lb.  channels  and  have 
angles  riveted  to  the  outside  faces.  The  end  sills  are  of  6  in. 
by  4  in.  by  y&  in.  angles  and  are  riveted  to  the  side  sills, 
diagonal  braces  and  center  sills.  Malleable  iron  corner- 
castings  and  push-pole  pockets  are  riveted  to  the  end  sills 
and  side  sills. 

The  body  bolsters  are  of  built-up  design  with  cast  steel 
center  filler  and  rear  draft  lugs  combined;  the  side  dia- 
phragms are  of  5/16-in.  steel  plate  spaced  7>4  in.  between 
webs  and  reinforced  on  top  and  bottom  by  14  in.  by  ^  in. 
cover  plates,  and  with  3,^-in.  pressed  steel  stiffeners  between 
the  bolster  webs  at  the  side  hearings.  The  body  and  truck 
center  plates  are  either  drop-forged  or  of  cast  steel  riveted  to 
the  body  bolster  and  truck  bolster. 

The  main  crossties  are  of  built-up  design,  with  single  Yi- 
in.  pressed  diaphragms  at  the  sides  and  between  the  center 
sills.     Those  of  the  general  merchandise  car  are  reinforced 
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on  top  by  6-in.  by  ^-in.  plate  and  on  the  bottom  by  6-in. 
by  7/16-in.  plate;  those  of  the  automobile  cars  are  reinforced 
both  top  and  bottom  by  8-in.  by  5/16-in.  cover  plates,  and 
these  cars  are  further  strengthened  at  this  point  by  diagonal 
bracing. 

Body  Framing 

The  body  framing  of  both  cars  is  of  steel  with  wood 
stringers,  post  fillers,  ridge  pole,  purlines,  etc.  All  posts  are 
cut  perfectly  square  at  the  bottom  ends  so  as  to  insure  a  good 
fit  with  the  angle  riveted  to  the  outside  of  the  side  sill  chan- 
nel. To  allow  for  fastening  the  siding,  wood  fillers  are 
bolted  under  the  flanges  of  the  posts,  and  wood  stringers, 
beveled  on  top,  are  fitted  in  between  the  post  fillers  and 
bolted  to  the  side  sill  and  to  the  supporting  angles.  Wood 
fillers  are  also  placed  at  the  tie  plates. 

There  are  13  carlines  of  5/32-in.  steel  plate,  pressed  to 
shape,  with  depressions  for  the  ridgepole  and  purlines.  The 
ridgepole  is  beveled  on  top  to  the  pitch  of  the  roof  and  riveted 
on  each  carline.  The  purlines  are  full  length  pieces,  lap- 
spliced  over  and  riveted  to  the  carlines. 

The  construction  of  the  body  framing  of  the  automobile 
cars  differs  only  slightly  from  that  of  the  general  merchan- 


Cross    Section    of    Santa    Fe    Steel    Frame    Box    Car 

dise  cars.  The  former  have  two  belt  rails  instead  of  one  and 
all  posts  are  covered  at  the  floor,  lower  belt  rail,  and  between 
the  upper  belt  rail  and  side  plate  with  No.  26  galvanized 
steel.  Similar  covering  is  applied  to  the  posts  of  the  general 
merchandise  car  at  the  floor,  the  belt  rail  and  between  the 
belt  rail  and  side  plate.  This  is  an  important  factor  in 
making  cars  grain-tight  around  the  posts. 

End  Construction 

While  both  cars  have  similar  typyes  of  end  construction, 
they  differ  in  some  of  the  details;  both  cars  are  equipped 
wi'th  Murphy  steel  ends. 


The  end  plates  consist  of  6  in.  by  33.-2  in.  by  5/16  in.  open 
hearth  steel  angles,  pressed  to  shape.  The  steel  end  of  the 
general  merchandise  car  is  made  in  two  pieces,  of  corrugated 
steel  plate,  the  bottom  piece  being  54 -in.  plate  and  the  top 
piece  3/16-in.  The  plates  are  riveted  together  horizontally 
and  the  side  edges  are  flanged  to  lap  over  the  corner  posts 
and  the  end  is  riveted  to  the  side  comer  posts,  to  the  end 
sill  angle,  and  to  the  end  plate. 

The  steel  end  of  the  automobile  car  is  made  in  three 
pieces.  Each  piece  is  3/16  in.  thick  and  the  riveted  seams 
are  horizontal.     The  end  sill,  the  corner  post,  and  the  steel 


Cross  Section  of  Santa  Fe  Steel  Frame  Furniture  or  Automobile  Car 

end  are  all  welded  together  to  close  the  opening  at  the  top 
of  the  side  sills. 

The  lining  is  tongued  and  grooved  standard  section, 
dressed  on  both  sides,  and  runs  in  one  piece  from  the  door 
post  to  the  end  of  the  car. 

The  siding  is  V-face  fir,  dressed  on  both  sides,  and 
tongued  and  grooved.  At  each  side  post  the  siding  boards 
fit  tightly  against  the  flange  of  the  steel  post  and  wood  filler, 
and,  after  being  properly  tightened  and  nailed  to  the  car, 
are  further  secured  at  tlie  side  sill  and  belt  rail  with  open 
hearth  steel  straps  Y^  in.  thick,  beveled  on  two  edges. 

The  Roof 

The  roof  boards  are  of  13/16  in.  by  5J4  in.  fir,  dressed  on 
both  sides,  tongued  and  grooved  and  applied  crosswise  of 
the  car.  All  roof  boards  are  gained  on  the  top  side  for  roof 
flashing  and  are  sawed  at  the  eaves  and  ridgepole  on  a  bevel, 
parallel  to  the  fascia. 

The  roofs  of  both  classes  of  cars  are  Standard  Railway 
Equipment  Company's  outside  flexible  metal  roof.  Type  No. 
2 ;  the  roof  sheets,  transverse  cap,  ridge  cap  and  flashing, 
before  galvanizing,  are  U.  S.  S.  No.  24  gauge.  The  metal 
roof  is  secured  to  the  ridgepole  at  the  comers  of  the  roof 
sheets  by  fir  saddles  and  malleable  iron  center  caps,  and  at 
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intt-rmediate  points  by  sheet  anchors  and  malleable  iron  sheet 
anchor  caps. 

The  eave  flashing  is  nailed  to  the  side  fascia,  and  the  end 
roof  sheet  and  end  of  ridge  cap  are  nailed  to  the  end  fascia 
The  eave  flashing  is  also  bolted,  a  galvanized  iron  caj)  being 
placed  over  the  heads  and  soldered  to  the  flashing. 

All  niullions  are  1  in.  by  2  in.  and  arc  nailed  under  the 
purlines,  at  the  ridge  pole,  at  side  plates  and  through  the 
roof  boards. 

The  longitudinal  running  boards  are  vertical  grain  fir 
1%  in.  by  5^  in.;  the  total  width  is  18^4  in.  The  boards 
are  surfaced  on  one  side  and  two  edges  and  secured  to  the 
saddles  with  flat-head  wood  screws.  The  latitudinal  run- 
ning boards,  which  are  of  the  same  grade  and  size  of  ma- 
terial as  the  longitudinal  running  boards,  are  held  together 
and  secured  to  the  car  by  steel  straps  bolted  to  the  car. 

The  side  fascia  is  of  1,'4  in.  by  5J4  i"-  '"•'"•  ''t  each  side 
of  door  head  and  1J4  in-  by  3^4  in.  under  the  door  hood.  The 
fascia  is  beveled  on  top  to  the  pitch  of  roof,  ral)beted  at  the 
lower  outside  edge  and  securely  nailed  to  the  car.  The  end 
fascia — 1J4  in.  by  554  in-  fir — is  shaped  on  top  to  pitch  of 
roof  and  bolted  to  the  end  of  car. 

The  Car  Doors 

The  side  doors  are  of  unusually  sturdy  construction  into 
which  both  wood  and  steel  enter.  Single  doors  are  used  on 
the  general  merchandise  cars  and  doultle  doors  on  the  auto- 
mobile cars,  center  door-steps  being  provided  for  the  latter. 

The  door  frames  consist  of  Z-section,  steel  bars  and  the 
corners  are  mitered;  the  top  corners  have  malleable  iron  gus- 
sets, which  extend  above  the  outside  face  of  the  Z-bar  sec- 
tions and  are  fonned  to  extend  over  the  horizontal  projection 
of  the  door  hood  section.  The  part  of  the  mitered  Z-bar 
not  covered  directly  b)-  the  gussets  is  welded.  The  bottom 
corners  of  the  doors  are  connected  by  the  door-roller  housing 
casting. 

The  outside  of  the  door  is  1/16-in.  open  hearth  .-teel;  the 
inside  consists  of  fir  strips  riveted  to  the  1/16-in.  plate  and 
Z-bars.  The  doors  are  of  the  bottom-hung  t>'pe  rollers,  hous- 
ings and  track  being  furnished  by  the  Camel  Company. 

The  door  opening  of  the  merchandise  car  is  6  ft.  0  in.  wide 
by  8  ft.  Oy,  in.  high;  that  of  the  automobile  car  is  10  ft. 
0^^  in.  by  9  ft.  6%  in.  clear  with  both  doors  open.  With 
the  smaller  door  closed,  the  opening  is  6  ft.  0}i  in.  by  9  ft. 
eys  in. 

The  door  locking  arrangement,  door  starter  and  door  open 
fastener  deserve  mention.  This  device  was  designed  by  the 
railroad  and  consists  of  a  malleable  iron  handle  and  arm 
which  are  fastened  to  the  door,  the  arm  being  .so  designed  as 
to  engage  a  bracket  fastened  to  the  door  posts.  The  method 
of  engagement  provides  for  closing  and  opening  the  door, 
and  for  locking  or  sealing  it.  The  starting  handle  .serves  as 
the  door  hasp  and  is  provided  with  two  sealing  positions, 
one  with  the  door  closed  tight  and  the  other  with  the  door 
opened  eight  inches  for  ventilation. 
The  Trucks 

The  same  design  of  truck  is  used  under  both  types  of  cars. 
The  principal  features  are  Andrews  cast  steel  side  frames  and 
cast  steel  bolsters  with  lateral  motion  caps  cast  integral  with 
the  bolster.  The  journals  are  5  in.  by  9  in.  and  the  weight 
of  a  single  truck  is  7,740  lb. 

Other  Appliances 

The  deadlocks  are  of  cast  steel  with  the  coupler  carrier- 
iron  cast  integral  with  the  dealock  and  provided  with  a 
wearing  plate  for  the  coupler.  The  draft  gear  is  Miner 
Friction  Type  A-18-S  and  the  A.  R.  A.  Standard  Type  "D" 
coupler  with  6  in.  by  8  in.  shank  and  1-)^  in.  by  6>i  in.  key 
slot,  is  used.     The  coupler  yoke  is  cast  steel. 

The  uncoupling  device  is  the  "Imperial"  type.  The  brake 
rigging  is  the  Westinghouse  Schedule  K.  C.  1012  with  K-2 


triple  valve,  centrifugal  dirt  collector,  10-20  retaining  valve, 
dupkw  spring  loaded;  "Creco"  brake  beams  are  used  and  all 
lever  carrier  irons,  fulcrums,  etc.,  are  secured  with  rivets. 
The  retaining  valve  is  located  on  the  end  fascia.  All  piping 
for  air  brakes  is  of  wrought  iron  and  the  trainpipe  has  a. 
10-in.  nipple  of  e.\tra  heavy  pipe  at  each  end  of  car. 

Each  automobile  car  is  equipped  with  24  hoisting  links. 
These  are  made  from  5^-in.  diameter  steel  chain,  welded  into 
cast  steel  brackets,  which  are  riveted  to  the  inside  face  of  tlie 
vertical  flanges  of  the  side  plate  angles. 

Painting 

Special  provision  for  preventing  the  corrosion  of  metal 
parts  has  been  made  in  the  method  of  painting  both  t\-|)es  of 
cars.  .\11  parts  coming  in  contact  on  trucks,  underfranie,  and 
framing,  which  could  not  be  painted  after  assembly,  have  been 
given  a  good  coat  of  Lucas  car  roof  cement  before  being  put 
together.  After  assembly  and  before  applying  any  of  the 
wood  superstructure,  the  entire  underframc,  posts,  ties,  steel 
ends  and  carlines  were  coated  with  the  Lucas  cement.  A 
heavy  coat  of  this  same  material  was  also  applied  to  the  top 
side  of  the  outside  metal  roof,  and  the  crack  at  the  ends  of 
the  floor  Ijoards  was  sealed  l)y  applying  the  cement  to  the 
inside  face  of  the  side  sill  stringer,  inside  face  of  the  posts 
for  a  hei€;ht  of  2J4  in.,  and  to  the  top  of  the  side  sill  flange. 
Wooden  parts  were  painted  all  over  before  application  and 
again  after  lieing  placed  in  position.  The  entire  trucks  re- 
ceived two  ccats  of  carbon  jiaint. 


Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Committee  of  the  A.R.A.  Mechakical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 

Responsibility   for   Missing   Brake   Rigging   Removed 
from  Passenger  Car  to  Permit  Safe  Operation 

In  March,  1921,  the  Atchison,  Tojieka  &.'  Santa  Fe 
rendered  a  bill  for  car  repairs  against  the  American  Rail- 
way E.xpress  Company  which  contained  charges  for  the  re- 
placement of  a  missing  brake  beam,  brake  lever,  bottom 
brake  rod  and  slack  lever  guide,  together  with  the  neces- 
sary bolts  and  cotters,  and  a  broken  safety  hanger,  to  which 
the  express  company  took  exception.  In  addition  to  the 
brake  rigging  parts,  the  bill  contained  a  charge  for  various 
pipe  repairs  made  to  the  car  on  account  of  a  broken  branch 
pipe,  for  which  the  Santa  Fe  furnished  a  refund.  The  ex- 
press company  claimed  that  the  character  of  the  damage  in- 
dicated it  was  not  due  to  ordinary  .service,  that  the  missing 
brake  evidently  had  been  torn  off  due  to  derailment,  running 
over  some  obstruction,  or  had  been  removed  from  the  car  on 
account  of  the  failure  of  some  item  necessitating  its  removal 
to  safely  operate  the  car  into  the  terminal.  Furthermore, 
the  price  of  |10.02  charged  for  the  renewal  of  the  Diamond 
special  brake  beam,  it  was  claimed,  does  not  represent  the 
actual  cost  of  the  item  less  the  average  credit  allowance. 
After  considerable  correspondence,  the  Santa  Fe  advi.sed 
that  a  thorough  investigation  of  the  matter  had  determined 
that  the  car  was  not  derailed,  that  the  conductor  who  handled 
it  on  November  11,  1920,  removed  the  material  after  a 
hanger  pin  failure  and  a  broken  safety  hanger  had  dropped 
one  end  of  the  beam  on  the  ground.  The  express  company 
contended  that  it  was  not  responsible  to  the  railroad  for 
applving  new  material  where  the  old  material  in  good  con- 
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dition  had  been  removed  and  retained  by  the  railroad.  The 
railroad  contended  that  the  provisions  of  Rule  95,  para- 
graph 2,  referring  to  missing  brake  beams  and  connections, 
was  revised,  effective  Octoljer  1,  1918,  for  the  purpose  of 
taking  care  of  just  such  conditions  as  found  in  this  case 
and  that  Rule  101  was  revised  at  the  same  time  by  the  addi- 
tion of  items  171  to  174,  inclusive,  which  provide  an 
'•average  credit"  price  for  "defective  or  missing"  beams  for 
the  same  purpose.  Applying  the  same  average  credit  price 
obtaining  for  the  No.  2  brake  beam,  based  on  34  per  cent 
of  the  value  new,  the  credit  for  the  Diamond  special  pas- 
senger car  beam,  including  shoes,  would  leave  a  net  charge 
of  $)0.16.  The  railroad  submitted  that  whether  the  de- 
fective material  was  left  on  the  line  did  not  enter  into  the 
case  since  the  damage  was  not  caused  by  any  agency  defined 
in  Rule  8,  as  delivering  line  defects. 

The  Arbitration  Committee  decided  that:  "The  missing 
material  in  question  is  owner's  responsibility.  Bill  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway  is  sustained." — Case 
No.  1256,  American  Railway  Express  Company  vs.  Atchison, 
Topeka  &  Santa  Fe. 


The  Arbitration  Committee  in  its  decision  stated  that: 
"Rule  91  does  not  provide  a  time  limit  for  further  correspond- 
ence based  on  original  e.xceptions.  Therefore,  the  Chicago, 
Rock  Island  &  Pacific  should  handle  these  exceptions  to 
proper  conclusion.  It  is  important  that  all  such  correspond- 
ence be  handled  without  delay." — Case  No.  I24g,  New  York 
Central  vs.  Chicago,  Rock  Island  &  Pacific. 


Responsibility  for  Missing  Parts — Passenger  Rule  7 

During  February,  1921,  the  American  Railway  Express 
Company  rendered  several  bills  against  the  Boston  &  Maine 
for  applying  bull  bars  to  two  of  its  passenger  express  cars, 
to  fit  them  for  the  transportation  of  horses.  These  cars  are 
listed  in  the  Railway  Equipment  Register  as  horse  cars  and 
were  furnished  to  the  express  company  by  railroads  other 
than  the  owner,  for  loading  horses.  The  express  company 
maintained  that  the  transportation  of  horses  in  these  cars  is 
impossible  without  the  missing  appliances  to  separate  the 
animals.  It  further  maintained  that  the  bills  cover  only 
the  actual  invoice  price  for  the  material  used  with  nothing 
added  for  the  labor.  The  Boston  Sz  Maine  set  forth  that  the 
cars,  which  were  first  loaded  by  the  express  company  with 
general  merchandise  for  the  West,  are  equipped  with  brackets 
for  the  use  of  metal  bull  bars  and  that  when  loaded  with 
horses  at  Chicago  wood  substitutes  were  applied  in  place  of 
the  regular  metal  bars.  The  owner  refused  to  pay  the  bill 
on  the  ground  that  the  cars  moved  off  its  line  in  general 
merchandise  service,  and  that  it  did  not  participate  in  the 
revenue  movement  of  the  live  stock  loading. 

The  Arbitration  Committee  decided  that:  "In  view  of 
Rule  7,  section  (d)  for  passenger  equipment  cars,  the  car 
owner  is  responsible  for  the  missing  details  referred  to. 
Therefore,  bill  of  the  American  Railway  Express  Company 
is  sustained." — Case  No.  124J,  American  Railway  E.xpress 
Company  vs.  Boston  &  Maine. 

Scope  of  60-Day  Limit  in  Rule  91 

Bills  rendered  by  the  Chicago,  Rock  Island  S;  Pacific 
against  the  New  York  Central,  contained  charges  to  which 
exceptions  were  taken  by  the  latter  road  within  60  da}s  from 
the  date  the  bills  were  passed  for  pa>Tnent.  The  Rock 
Island  replied  to  the  letter  of  exception  about  one  month 
after  its  receipt,  but  did  not  satisfy  the  New  York  Central. 
The  latter  road  again  took  the  matter  up  with  the  Rock 
Island,  but  not  until  after  a  lapse  of  considerably  more  than 
60  days  following  the  Rock  Island's  reply.  The  Rock  Island 
refused  to  handle  the  matter  further,  claiming  that  this  de- 
lay in  again  bringing  the  matter  up  was  a  violation  of  the 
60-day  limit  in  Rule  91,  which  should  apply  to  the  second 
letter  of  exception  as  well  as  to  the  first,  if  the  billing  road 
is  not  to  be  required  to  keep  its  files  open  indefinitely.  The 
'  New  York  Central  contended  that  inasmuch  as  the  excep- 
tions were  originally  taken  within  the  60-day  limit,  the 
Rock  Island  should  not  be  relieved  of  making  settlement 
for  the  incorrect  charges  because  of  any  subsequent  laxity  in 
handling  the  correspondence. 


What    Constitutes   Acceptance    of    Cars   under   Inter- 
change Rules? 

On  the  morning  of  August  12,  1921,  the  Atchison,  Topeka 
&:  Santa  Fe,  acting  for  the  St.  Louis-San  Francisco,  placed 
Wabash  car  No.  20210,  loaded  with  cotton,  on  the  inter- 
change tracks  at  Dallas,  Tex.,  to  be  delivered  to  the  Missouri, 
Kansas  &  Texas.  At  7.15  a.  m.  the  car  was  inspected  by  an 
inspector  for  the  Dallas  Car  Interchange  Bureau,  and  no 
exceptions  taken  to  its  condition.  The  interchange  report 
covering  the  movement  of  this  car  from  the  St.  Louis-San 
Francisco  to  the  Missouri,  Kansas  &  Texas  was  signed  by 
B.  A.  Waldo,  interchange  inspector  and  showed  the  car  to 
have  been  delivered  at  7.15  a.  m.  At  about  11.00  a.  m.  the 
car  was  damaged  by  fire.  Later  in  the  day  the  waybill  was 
offered  to  the  Missouri,  Kansas  &  Texas,  but  its  agent  re- 
fused to  accept  it.  The  chief  interchange  inspector  ruled 
that,  inasmuch  as  the  waybill  had  not  accompanied  or  pre- 
ceded the  car,  in  accordance  with  car  service  rules  it  was 
still  in  the  possession  of  the  St.  Louis-San  Francisco  railway. 
On  August  31,  an  interchange  report  was  made  showing  car 
delivered  back  to  the  St.  Louis-San  Francisco  at  4.00  p.  m., 
.\ugust  12.  This  report  carried  the  notation,  "Please  add  to 
interchange  of  August  12,  1921."  The  St.  Louis-San 
Francisco  claims  that  inasmuch  as  the  car  had  been  accepted 
and  the  interchange  signed  by  duly  authorized  representa- 
tives, the  delivery  of  the  car  had  been  made  and  the  M.  K. 
&  T.  was  responsible. 

The  Arbitration  Committee  decided  the  case  as  follows: 
"The  acceptance  of  cars  under  the  interchange  rules  is  not 
predicated  upon  the  delivery  of  waybills  to  receiving  line. 
Car  was  inspected  on  the  designated  interchange  by  the  in- 
spector of  the  receiving  line  and  no  exceptions  taken  to  its 
condition.  Under  the  interchange  rules,  the  car  was  at  time 
of  fire  in  possession  of  the  receiving  line.  The  receiving  line 
is  responsible  for  the  damage  to  the  car." — Case  No.  1254, 
■SY.  Louis-San  Francisco  vs.  Missouri,  Kansas  &  Te.xas. 


Intent  of  Rule  60  Where  Broken  Parts  of  Triple  Valve 
Are  Renewed 

A  K-1  triple  valve  was  removed  from  Grand  Trunk  car 
No.  11411  by  the  Central  Vermont  and  a  new  K-1  triple 
was  applied  and  the  owTier  charged  for  broken  parts  in  the 
triple  removed.  The  brakes  were  not  cleaned  at  the  time 
because  they  had  been  cleaned  only  a  short  time  before. 
Exception  was  taken  by  the  owner  to  the  charge  of  $2.21 
made  for  this  material.  The  Central  Vermont  contended 
that  the  interpretation  after  Rule  60  does  not  prohibit  this 
charge  as  it  does  not  seem  that  the  rule  would  make  it  com- 
pulsory needlessly  to  clean  brakes  and  bill  the  owners  foi" 
this  work.  The  Grand  Trunk  claimed  that  the  rules  pro- 
vide no  charge  for  repairs 'to  a  triple  valve  other  than  men- 
tioned in  Item  29,  Rule  111,  which  is  based  on  cleaning  of 
both  triple  valve  and  cylinder  and  failure  to  comply  with  the 
full  requirements  of  this  rule  would  prohibit  the  rendering 
of  any  bill. 

The  Arbitration  Committee  decided  as  follows:  "It  is  the 
intent  of  Rule  60  that  charges  for  repairing  triple  valve  or 
brake  cylinder  is  permissible  only  when  regular  annual  re- 
pairs are  made  in  accordance  with  the  standard  practice  of 
the  association.  The  charge  should  be  withdrawal." — Case 
No.  1253,  Central  Vermont  vs.  Grand  Trunk,  Western  Lines. 


Locomotive  Scheduling  at  the  Silvis  Shops 

Part   2 

New  System  of  Locomotive  Scheduling  Now  Being  Installed  at  the 
Silvis  Shops  of  the  C.  R.  1.  &  P. 

By  L.  C.  Bowes*  G.  E.  Sandstromt,  and  H.  K.  RobinsonJ 


H.W'ING  in  mind  the  three  basic  divisions,  as  explained 
in  the  July  issue,  it  is  desired  in  this  article  to  bring 
out  more   in  detail   the  complete  c_vcle  of  centralized 
control  of  the  activities  in  the  back  shop. 

Organization  for  Centralized  Production  Control 

Under  the  plan  of  organization  existent  in  railroad  back 
shops  for  many  years,  each  department  head  was  burdened 
with  an  entire  set  of  activities  which  consisted  of  planning, 
ordering  material,  scheduling  inspection  and  processing. 
Under  such  a  plan  of  organization  it  is  obvious  that  great 
difficulty  is  experienced  in  co-relating  the  separate  activities 
of  the  various  departments  to  provide  for  tlie  most  efficient 
sequence  of  both  major  and  detail  operations  providing  for  a 
continuous  and  uniform  flow  of  production.  By  careful  and 
unbiased  analysis  it  has  been  fully  demonstrated  that  it  is 
most  unreasonable  to  expect  one  department  to  visualize  the 
current  or  probable  activities  of  all  other  inter-related  de- 
partments. 

It  was  also  found  that  by  reason  of  each  department  being 
burdened  with  the  responsibility  of  all  activities,  there  re- 
sulted a  considerable  overlapping  of  the  two  great  divisions 
of  any  organization,  i.e.  functions  (planning,  ordering,  and 
routing  material,  scheduling  and  dispatching  of  work,  proces- 
sing and  inspection)  and  routine  (that  organizational  machin- 
ery for  carrying  on  these  functions). 

Therefore,  the  thought  presents  itself  of  the  possibility  of 
visualizing  and  providing  for  complete  production  control  in 
the  most  efficient  and  effective  manner.  .\s  a  result,  the 
plan  adopted  is  one  based  on  the  proper  grouping  of  unit 
activities  under  several  centralized  organizations.  It  may 
be  well  at  this  time  to  state  that,  in  addition  to  the  ad- 
vantages gained  through  centralized  control  over  production 
in  the  potential  increase  of  output,  there  is  the  additional  and 
very  vital  advantage  of  securing  and  controlling  accurate  cost 
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data  and  operating  statistics,  which  necessitated  the  need  of 
a  cost  accounting  division,  the  functions  and  routine  of  which 
will  be  fully  described  in  a  later  article  in  this  series. 

In  sequence  of  their  relative  importance  and  performance, 
we  have  the  following  major  divisions:  1  Production,  2 
Processing,  3  Inspection,  4  Plant,  5  Personnel,  6  Cost  Ac- 
counting. 

These  are  all  separate  and  distinct  divisions  with  comijlcte 
authority  within  themselves,  each  reporting  directly  to  the 
administrative  office  of  the  shop. 

Function  of  Production,  Processing  and  Inspection 

The  following  is  a  brief  de.scription  ot  tiie  functions  of 
the  various  divisions  as  outlined. 

1 — Production  Division:  The  three  main  departments  of 
this  division,   together   with  their  respective  functions,  are: 

A — Tkchnmc.m. 

0|)crati()n   ar_d    material   analysis 

Time    studies 

Wage  payments 

Cai.acity 

Operating  statistics 

Shop  layout 

Equipment  analysis 

T(  ol    T  ecord 

Equipment  record 

B — Schedule 

Schedule 

Routing 

Dispatch 

Material  requisitions 

Production    cards 

Time  checkers  and  dispatchers 

Material   delivery 

Trucking 

C — Matf.kial 

Analysis  of 

l'"uture  schedule 
Locomotive    Work    Report 
Inspection  reports 

Record  of: 
Order 
Reserve 
Disburse 
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This  division  includes  all  shop 


2 — Processiitj^  Division : 
departments,  as  follows: 

Tori  department 

Forge  shop 

M.ichine  shop 

Boiler  shop 

Electrical  department 

Stripping  and  erecting  department 

and  functions  only  as  to  the  responsibilities  of  actually  jjer- 
forming  the  work  as  reflected  on  the  schedules  created  by 
Production  Division.  This  responsibility  is  a  very  im- 
portant one,  each  general  foreman  and  his  aides  Ijeing  held 
strictly  accountable  for  discipline  in  their  respective  depart- 
ments, watching  closely  methods  and  proper  training  of  the 
workmen,  co-operating  continuously  with  the  Production 
Division  in  order  that  schedule  dates  be  maintained.  Also 
they  are  held  strictly  accountable  to  the  Inspection  Division 
for  accuracy  of  production. 

3 — Inspection  Division:  The  three  main  departments  of 
this  division,  together  with  their  respective  functions,  are : 

A — Keceiving 
I.ocon'ctives 
Rack  sb(  p 
Material 

B — Procks.sing 

Material  and  operations  in  process 
Locomotives  in  back  shop 

C — Finish 

Locomotives  in  back  shcp 
Material  and  oper.ntions 

4 — Plant   Division:     The  functions  of  this  division  are: 

A — Power  hcnse 

Boiler  room 

Engine   room 

Maintenance 
B — Maintenance 

Millwright 

Electrician 
C — Watch  service 

5 — Personnel  Dh'ision:  The  functions  of  this  division 
are: 

Employment   records 
Emergency  and  first  aid 
Welfare  and  safety  first 

6 — Cost  Accounting:  As  stated  before,  the  functions  and 
routine  of  this  division  will  appear  in  a  later  article. 

Based  on  the  foregoing  functions  and  by  reason  of  intense 
and  centralized  routine,  as  outlined  in  the  following,  it  may 
be  well  to  state  that  the  ultimate  goal  of  this  endeavor  is  to 
demonstrate  the  possibilit}'  of  doubling  the  output  of  loco- 
motives in  the  back  shop,  with  no  appreciable  increase  in 
man-hours. 

Routine  of  Production,  Processing  and  Inspection 

The  proper  basis  for  starting  the  consideration  of  the 
routine  of  production  control  is  with  the  origination  of  the 
locomotive  work  report.  This  pre-supposes  complete  and 
detinite  analysis  and  the  reporting  thereof  of  all  necessarv' 
work  to  be  performed  on  the  locomotive  assigned  to  the  shop, 
as  lies  within  the  capabilities  of  enginehouse  and  line  organ- 
ization, and  such  defects  as  may  be  revealed  by  effective 
enginehouse  and  line  inspection. 

The  completeness  of  this  locomotive  work  report  is  most 
vital  in  that  it  serves  a  double  purpose,  first,  that  of  provid- 
ing prior  data  upon  which  to  schedule  the  purchase  of  ma- 
terial; second,  that  of  providing  prior  data  for  scheduling 
the  locomotive  in  its  proper  course  of  overhauling  in  the 
back  shop  in  its  relation  to  the  other  activities,  thereby 
])roviding  a  ver\'  definite  means  of  maintaining  the  maximum 
in  balance  loading  of  all  production  facilities. 

In  addition  to  the  necessity  for  completeness  and  accuracy 
of  the  locomotive  work  report,  it  was  found  necessary  and 
possible  to  have  these  reports  in  the  office  of  the  superin- 
tendent of  motive  power  at  the  same  time  that  shopping  lists 
are  received  from  the  line,  which  is  at  least  45  days  in  ad- 
vance of  the  month  in  which  the  locomotives  in  question  are 


scheduled  for  shopping.  At  the  time  the  superintendent  of 
motive  power  assigns  these  engines  to  the  resj>ective  shops, 
the  locomotive  work  report  is  released  with  the  assignment. 
Too  much  stress  cannot  be  laid  upon  the  effective  routine  of 
the  handling  of  this  locomotive  work  report. 

\\'hen  this  locomotive  work  report  is  received  at  the  shop, 
it  passes  immediately  into  the  Material  Department  of  the 
Production  Division,  where  it  is  carefully  analyzed  as  to 
itself  and  its  relation  to  the  material  schedule  in  general. 
When  the  data  on  this  locomotive  work  report,  by  reason  of 
its  analysis,  has  found  its  proper  place  in  the  material  sched- 
ule, authority  is  given  the  Store  Department  to  provide  for 
necessary  material,  as  regards  quantity  and  time  require- 
ments. 

In  conjunction  with  the  analysis  by  the  Material  Depart- 
ment, the  Schedule  Department  also  analyzes  the  locomotive 
work  report,  and  by  considering  the  material  schedule  and 
the  work  schedule  as  reflected  on  the  Master  Schedule  Board, 
assigns  the  locomotive  in  question  to  its  prop>er  place  on  the 
Master  Schedule.  The  important  point  to  be  brought  out  in 
this  connection  is  that  all  of  the  above  routine  is  carried 
on  jirior  to  the  actual  arrival  of  the  locomotive  at  the  shop. 

Before  even  attempting  to  schedule,  and  the  consequent 
processing  and  inspection,  it  is  imperative  that  there  be  com- 
plete, detailed  and  accurate  technical  data — originated  and 
established  by  the  Technical  Department  of  the  Production 
Division.  This  technical  data  incorporates  the  basic  and 
most  vital  operating  analysis  which  is  the  back  bone  of  all 
shop  activities. 

Contrary  to  the  general  supposition  heretofore  that  the 
secret  of  economical  increase  in  production  was  the  perfec- 
tion of  mechanical  details  of  of>eration,  it  was  found  that 
the  real  controlling  factor  was  the  analysis  and  possible  per- 
fection of  these  activities  reflected  in — 

1 — Shop  layout 

2 — Shop  capacities    (vs.   desired   output) 

3 — Operation   analysis 

a — Times 
b — Compensation 
c — Sequence  of  operations 
d — Routing  of  parts 
e — Man-hour  analysis 
I — Unit  operations 
g — Tool  analysis 

4 — Equipment  analysis  and  record 

5 — Tool   record 

6 — Material  delivery   system 

7 — Processing  analysis 

S — Operating  statistics 

which  is  the  responsibilit\-  of  the  Technical  Department  of 
the  Production  Division.  Having  this  information  available 
in  record  form,  it  is  now  possible  to  proceed  with  an  effec- 
tive and  production  schedule. 

^^l^en  the  locomotive  is  actually  received  at  the  shop,  the 
Receiving  Department  of  the  Inspection  Division,  makes 
their  inspection  of  the  locomotive,  immediately  rendering  a 
report  jointly  to  Material  and  Schedule  Departments  of  the 
Production  Division,  who  then  make  the  necessary  analysis 
with  respect  to  material  and  work  schedules. 

Referring  to  the  former  article  in  the  July  issue,  it  will  lie 
noted  that  supporting  the  master  schedule  boards,  there  are 
the  necessary  sectional  or  departmental  boards  located  at 
proper  points  in  the  shop.  With  particular  reference  to 
dispatch  booths,  the  dispatch  boards  therein,  and  booth  dis- 
patchers, these  men  are  now  ready  to  originate  production  or 
work  order  cards  based  on  the  aforementioned  sectional  or 
departmental  schedule  boards.  They  will  also  be  in  a  po- 
sition to  originate  the  material  requisitions  calling  for  de- 
livery of  necessary  material  from  the  store  house  to  the  proper 
point  in  the  shop  at  the  proper  time.  .\11  cards,  both  pro- 
duction and  material,  arc  originated  at  lea.st  a  day  in  advance 
of  the  schedule  needs. 

The  point  of  actual  production  is  now  arrived  at  and  the 
workmen  will  present  themselves  at  their  respective  booths, 
call   their   production   center   number   and   receive   from   the 
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liooth  dispatcher  their  production  cards.  The  dispatcher,  be- 
fore releasing  these  cards  to  the  workmen,  will  enter  the 
"Start  Time"  and  will  suiiply  the  workmen  with  all  neces- 
sary blue  prints,  specifications  and  standard  |)ractices  to 
enable  them  to  complete  the  work  without  delay.  The  work- 
men, before  leaving  the  di.^patch  booth,  will  surrender  the 
card  for  the  work  they  have  completed,  together  with  the  blue 
prints,  specifications  and  standard  |)ractices  for  the  work 
they  have  i)erformed.  The  dispatcher  will  tlun  stamp  "Stop 
Time"  on  the  cards  surrendered. 

Tlie  dispatcher  will  also  check  with  the  Process  Depart- 
ment of  the  Inspection  Division  and  enter  on  cards  the 
(|uantitics  produced  by  the  workmen. 

']'he  g<'iicral  forcnu-n  and  their  aides  will  refer  continuouslv 


to  the  sectional  or  departmental  boards  in  their  departments 
and  also  the  dis]>atcli  board.- — as  the  very  imjxjrtant  responsi- 
bility of  performance  now  lies  with  them — in  order  that 
schedule  dates  ma}-  be  met  in  all  cases.  They  also  work  in 
conjunction  with,  and  are  resijonsible  to  the  Proi'essing  De- 
|)artment  of  the  Insjx'ction  Division.  When  oiK-rations  on 
locomotives  have  been  comjileted  the  work  will  be  inspected 
by  the  Finish  Department  of  the  Inspection  Division,  whose 
responsibility  will  Ix-  the  transfer  to  the  transportation  de- 
partment of   100  per  cent  locomotives. 

[The  forthcoming  article  will  deal  with  details  regarding 
the  organization,  functions  and  routine  ])rovided  for  the  Co.st 
.Accounting  Division.  There  will  also  In'  di.scussions  on  the 
]>erformancc  resulting   fmni  this  endeavor. — I'JuiiiR.l 


Standardization  of  Locomotive  Repair  Parts^ 

Part   2 

Manufacturing  and  Fitting  Standard  Knuckle,  Crank  and  Crosshead 
Pins  Requiring  Frequent  Renewal 

By  M.  H.  Williams 


Taper  per  f 

ot 

1 

in. 
in. 

IK 

in. 

I'X 

in. 

KNUCKLE  pins  and  bushings  are  readily  standardized 
similar  to  the  .smaller  valve  motion  parts  as  previously 
explained.     Therefore,  when  describing  side  rod  parts 
there  will  from  necessity  be  a  certain  amount  of  repetition 
of  what  has  previously  been  stated. 

Knuckle  Pins 

Fig.  11  illustrates  a  side  rod  knuckle  pin  of  a  design 
common  to  the  majority  of  railroads.  Step  sizes  are  readily 
set  for  these  pins,  the  magnitude  of  which  is  largely  governed 
by  the  taper  per  foot  of  the  two  taper  ends  and  the  length 
of  the  body  A.  It  is  advisable  as  a  general  proposition  to 
make  the  steps  as  great  as  these  limiting  conditions  will 
admit.  Assuming  that  the  body  A  is  2  in.  long,  the  steps 
for  body  diameter  can  be  as  follows : 

Steps 
0.125  in. 
0.150  in. 
0.20()  in. 
0.250  in. 

Step  sizes  for  any  length  of  body  or  taper  are  arrived  at 
by  dividing  the  taper  per  foot  by  12  which  gives  the  taper 
per  inch  and  multiplying  this  product  by  the  length  of  the 
body. 

Having  determined  the  diameters,  the  sizes  for  the  taper 
ends  B  and  C  are  readily  calculated  from  the  taper  per 
inch  i.e.,  assuming  that  the  body  of  the  pin  .shown  in  Fig.  1 1 
is  4  in.  in  diameter  and  2  in.  long  and  that  each  taf>er  end 
is  1  in.  long,  the  length  from  the  right  hand  end  of  the  Ixxly 
to  the  large  end  is  therefore  .S  in.,  whicli  multi])led  by  0.08.> 
in.  (the  taper  per  inch  for  1  in.  per  foot  tai>er)  equals  0.24') 
or  practically  34  i"-.  which  is  the  amount  the  large  end  of 
pin  should  be  blanked  out  greater  in  diameter  than  the  bcxly 
or,  in  this  case,  the  large  end  will  be  4'4  'H-  The  larger  end 
of  the  small  taper  C  is  preferably  the  same  diameter  as  the 
body  or,  in  this  case,  4  in. 

It  is  advisable  to  set  the  largest  step  size  for  any  particular 
pin  same  as  the  maximum  allowable  reaming  or  forging  sizes 

*This  is  the  second  of  a  series  of  articles,  the  first  of  which  apiiearcil  in 
the  June  issue  of  the  Railway  M echanicai  Ettginei^r.  describing  the  methods 
that  have  successfully  been  adopted  on  one  of  the  lar^e  railroad  systems  and 
which  have  expedited  locomotive  maintenance  work  and  reduced  the  cost. 


of  the  side  rods.  As  an  example:  For  rods  where  %  in.  en- 
largement of  holes  is  permissible,  the  step  sizes  for  nominal 
4  in.  diameter  and  2  in.  long  body  pins  are  shown  in  Table  3. 
Similar  tables  are  readily  made  up  for  any  diameter  or 
length  of  pins. 

Taiile  3 

Step   Sizes   for    Rudies  or   Bearing  Surface  of  Side   Rod   Knuckle  Pins  with 

liodies  2  in.  I-Qng 


Standanl  or 

Taper 

Kirst                     Second 

Third 

Fourth 

per  foot 

step  size                   step  size 

step  size 

step  size 

i;i  in. 

3.y8S  in.                  4.113  in. 

4.238  in. 

4.363  in. 

1        in. 

3.9S8  in                    4.13K  in. 

4.288  in. 

4.363  in 

1  '<   ill. 

3.988  in.                   4.1SS  in. 

4.363  in. 

4.363  in. 

1  Vi  in. 

3.988  in.                   4.J3S  in. 

4.363  in. 

4.363  in. 

Note— 

The 

sizes  shown  a'wve  are  0.012  in. 

smaller  than 

the 

rec(vmniended 

lorc  of  accoinijanying  bushings. 

In  a  shop  where  knuckle  pins  are  kept  in  stock  to  .stej-) 
sizes  as  exjJained  alx)ve,  one  of  the  si^.es  may  be  .selected 


Fig.    11 — Representative   Side    Rod    Knuckle   Pin 

from  stcxk  and  the  ta{x?r  ends  ground  to  fit  any  size  of 
taper  hole  in  rods  coming  between  the  standard  or  new  rod 
sizes  and  the  maximum  allowable. 

These  i)ins,  when  made  in  the  central  production  shop, 
should  preferably  te  blanked  out,  holes  for  cotters  or  taper 
pins  drilled,  keyways  milled,  threaded,  .stamped  showing 
catalog  numbers,  casehardened,  body  ground  to  size  and 
placed  in  stock,  following  the  same  general  plan  as  previously 
explained  for  valve  motion  pins. 
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Knuckle  Pin  Bushings 

Having  cU-terniined  the  step  sizes  for  side  rod  l-.nuckle 
pins,  setting  the  sizes  for  the  accompanying  bushings  l>ecomes 
a  simple  matter.  The  size  of  the  bore  can  to  good  advantage 
be  the  nominal  size,  such  as  4  in.,  4^  in.,  etc.,  with  0.012 
in.  larger  than  the  pin  body,  the  difference  of  0.012  in.  to 
allow  for  compression  of  the  bushing  when  pressing  into  the 
rod  and  also  for  a  running  fit  between  the  pin  and  the  bush- 
ing. 

The  outside  diameter  of  the  first  step  size  which  is  used 
with  pins  having  standard  bodies  should  as  a  general  prop- 
osition, be  about  34  '"•  larger  than  the  standard  for  new 
rods,  the  diameter  of  the  remaining  sizes  increasing  with  the 
bore,  i.e.,  the  walls  all  of  the  same  thickness.  Actual  ex- 
j)erience  has  shown  this  to  be  a  happy  medium  for  meeting 
conditions  of  repair  work. 

These  bushings  are  readily  made  from  forgings  or  seam- 
less steel  tubing  on  automatic  chucking  machines  or  turret 
lathes,  it  being  the  custom  in  the  case  of  forgings,  to  bore 
and  ream  about  0.010  in.  small,  face  ends  and  rough  turn 


Fig.  8 — Gage  for   Measuring  Taper   Holes  and   Checking  Their 
Accuracy 

the  outside.     When  tubing  is  used  the  work  is  reduced  to 
that  of  facing  the  ends  and  reaming. 

After  completion  of  the  work  on  these  machines,  tlie  oil 
holes  are  drilled,  oil  ways  milled,  stamped  with  catalog 
numbers,  selective  casehardened  as  explained  later  on,  bore 
ground  to  sizes  called  for  within  a  limit  of  plus  or  minus 
0.001  in.  and  placed  in  stock. 

Case  Hardening,  Selective 

The  requirements  on  a  number  of  roads  call  for  these  bush- 
ings to  be  casehardened.  In  order  to  meet  this  condition  and 
also  admit  of  quick  machining  at  the  time  of  repairs,  they 
are  selective  casehardened  as  follows.  Five  or  six,  or  as 
many  bushings  as  the  casehardening  boxes  will  accommodate 
are  placed  end  to  end  forming  a  tube.  They  are  held  to- 
g;ther  during  the  casehardening  operation  by  a  central  bolt 
and  two  end  plates,  the  inside  being  filled  with  a  case- 
hardening  compound  while  the  vacant  spaces  in  the  box  be- 
tween the  bushings  is  filled  with  burned  foundry  sand.  As 
the  gas  from  the  casehardening  compound  comes  only  in 
contact  with  the  bore  of  the  bushings,  this  is  the  only  sur- 
face hardened. 

Grinding  the  Bore  and  Fitting  to  Rod 

The  bores  of  the  bushings  are  ground  on  the  same  produc- 
tion internal  grinding  machines  as  the  valve  motion  bush- 
ings, each  piece  being  inspected  with  a  plug  limit  gage. 
This  method  of  internal  grinding  and  inspecting  .insures  a 
true  cylindrical  bore,  which  is  desirable  in  order  to  form  a 
satisfactory  l)earing  on  the  knuckle  pins. 

In  shops  where  side  rod  knuckle  pin  bushings  are  man- 
ufactured as  explained,  the  work  of  fitting  to  the  rods  in 
repair  shops  is  reduced  to  that  of  turning  the  outsides  to  the 
proper  diameter  and  forcing  into  place.     The  usual  practice 


is  to  measure  the  diameter  of  the  rod  bore  with  inside 
micrometers,  place  a  bushing  on  arbor,  turn  or  grind  alx)ut 
0.006  in.  larger  than  the  rod  hole  and  force  into  place,  the 
bushing  being  measured  with  outside  micrometers.  It  is 
advisable  to  fit  bushings  to  rods  previous  to  fitting  pins  as 
explained  in  connection  with  fitting  companion  pins. 

Fitting  Knuckle  Pins  to  Side  Rods 

The  taper  ends  of  side  rod  knuckle  pins  are  preferably  fitted 
to  the  side  rods  by  grinding,  similar  to  valve  motion  lever 
pins.  One  very  good  practice  is  as  follows:  The  taper 
holes  in  the  side  rods  are  reamed  sufficiently  to  remove  all 
irregularities  and  true  up,  but  without  reference  to  sizes. 
When  ready  to  fit  the  pin,  the  diameter  of  the  taper  holes  in 
the  rod  is  measured  with  a  flat  tap>er  gage  of  the  same  general 
design  as  that  shown  in  Fig.  8,  made  of  suitable  size  and  taper 
for  rods  of  each  particular  class  of  locomotive.  The  size 
of  the  taper  hole  is  read  from  the  gage  at  the  inside  of  the 
clevis  as  shown  in  Fig.  8.  The  pins  are  then  ground  following 
the  same  general  practices  as  far  as  sizing  and  machine  set- 
ting  as  described   in   connection  with   valve   motion  levers. 

The  pins  are  driven  when  grinding  by  a  carrier  pin  pro- 
jecting from  the  head  stock  face  plate  or  by  a  treaded  carrier 
similar  to  that  shown  in  Fig.  9.  The  time  taken  when  fitting 
taper  ends  of  pins  ranges  from  6  to  10  min.,  largely  governed 
by  the  time  taken  in  going  to  and  from  the  rods  for  the  pur- 
]iose  of  taking"  measurements. 

Where  the  diameters  of  pin  bodies  are  large,  say  4  in.  or 
greater  or  walls  of   bushings   are  comparatively  thin,  it  at 


Fig.  9 — Close-up  View  Showing   How  Taper  End   Bearings  Are 
Ground 

times  happens  tliat  the  compression  of  the  bushing  bore  can 
not  be  controlled  and  as  a  result  the  bore  of  bushing  which 
has  been  ground  at  the  time  of  manufacturing  to  exact  plug 
sizes  will  not  be  of  a  uniform  diameter  after  forcing  into  the 
rod.  In  order  to  correct  errors  of  this  nature,  the  pins  are 
tried  in  the  bushing  and  if  not  of  a  proper  fit  the  pin  body 
is  ground  to  the  correct  size. 

When  reaming  taper  holes  in  side  rods,  there  is  always 
the  possibility  of  the  top  clevis  springing  owing  to  down- 
warcl  pressure  applied  when  reaming,  this  being  particularly 
noticeable  with  dull  reamers.     Errors  in  reaming  are  shown 
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up  when  the  taper  gage  is  tried  in  the  holes,  defective  reaming 
being  at  once  detected  which  has  the  effect  of  toning  u])  the 
general  grade  of  this  work.  Ol)jections  have  Ijeen  ruiswi  in 
(trtain  shops  to  the  frequent  use  in  side  rods  of  the  con- 
ventional forms  of  cylindrical  taper  gages  owing  to  the  time 
required  to  thoroughly  clean  the  hole,  chalk,  mark  gage,  ap- 
])ly  and  examine  the  chalk  marks  in  order  to  ascertain  if 
lioles  were  of  the  same  taper  as  gage,  a  small  amount  of 
dirt  or  chips  affecting  the  results.  With  the  flat 
gage  it  is  not  necessary  to  clean  the  holes  with  great  care, 
the  usual  practice  being  to  rul)  the  hole  once  around  with 
waste,  place  gage  in  hole,  give  it  about  j/^  turn  which  centers 
it.  The  gage  is  then  tried  lor  side  shake  at  top  and  bottom. 
If  there  be  an  absence  of  shake  at  both  ends,  this  is  an  in- 
dication that  rod  has  been  correctly  reamed.  Should  the 
lower  end  admit  of  side  shake,  this  indicates  that  lower 
memijer  of  clevis  has  been  reamed  too  large  in  reference  to 
the  upper  member. 

Crosshead.  Pins 

Crosshead  pins  are  the  same  general  design  as  side  rod 
knuckle  pins  only  differing  in  sizes,  for  which  step  sizes 
are  readily  set  governing  the  body  and  taper  ends. 

In  some  shops,  when  making  class  repairs  to  the  main  rods, 
it  is  customary  either  to  renew  the  front  brasses  or  to  close 
them  by  filling  the  abutting  ends.  In  either  event  the  brasses 
are,  as  a  general  proposition,  bored  to  standard  or  drawing 
sizes.  When  this  practice  can  be  followed,  the  pin  bodies  are 
ground  to  standard  sizes,  likewise  the  brasses  are  bored  to 
standard  sizes.  As  a  result  the  pins  and  brasses  are  inter- 
changeable, each  being  a  suitable  size  for  a  running  fit  with 
the  other.  This  practice  can  be  followed  when  new  pins  and 
brasses  are  used.  However,  conditions  arise  where  the  taper 
holes  for  pins  in  crossheads  have  been  enlarged  to  a  size 
where  the  smaller  of  the  two  taper  holes  is  as  large  as  the 
standard  pin  body.  Where  this  condition  is  encountered  it 
becomes  necessar\',  in  order  not  to  scrap  the  crosshead,  to 
make  use  of  pins  having  bodies  larger  than  standard,  or  re- 
sort to  the  questionable  practice  of  bushing,  or  autogenous 
welding  of  the  pin  holes. 

Another  condition  is  met  where  crosshead  pin  bodies  have 
been  worn  from  service  and  they  are  trued  up  on  the  bearing 
surfaces  and  continued  in  use,  the  brasses  being  bored  to  a 
suitable  diameter  for  a  running  fit  on  the  pin.  In  some 
cases  pins  removed  from  crossheads  are  worn  on  the  tap>er 
ends.  These  are  laid  aside  and  used  in  crossheads  having 
smaller  holes. 

It  would  be  difficult  to  lay  down  rules  to  govern  cross- 
head  pin  sizes.  As  a  general  proposition,,  when  manufac- 
turing for  repair  work,  it  is  advisable  to  make  the  body 
diameter  to  standard  sizes,  the  smaller  taper  the  same  as  the 
body  diameter  and  the  large  taper  a  continuation  of  the  taper 
per  foot  carried  from  the  body  size,  similar  to  valve  motion 
rnd  knuckle  pins  as  shown  in  Fig.  1.  Step  sizes  from  a  shop 
.standpoint  may  be  about  J4  in.  larger  and  if  permissible  a 
larger  step  size,  providing  the  design  of  the  rod  brass  will 
admit  of  the  necessary  enlargement.  These  sizes  must  lie 
determined  for  each  design  of  crosshead. 

The  bodies  should  be  ground  to  the  diameters  called  for 
with  a  limit  of  0.001  in.  plus  or  minus,  the  taper  ends  rough 
turned,  drilled,  threaded,  centered  and  key  w-ays  milled,  in 
fact  completed  except  machining  the  taper  ends. 

The  taper  holes  for  pins  in  crossheads,  as  a  general  prop- 
osition at  times  of  repairing,  are  reamed  in  order  to  true 
them  up  and  remove  the  effects  of  wear.  The  diameter  of 
taper  holes  are  readily  measured  with  flat  taper  gages. 

When  turning  or  grinding  taper  ends,  the  same  general 
plan  of  sizing  can  be  followed  as  explained  in  connection 
with  side  rod  knuckle  pins. 

Supplying  repair  shops  with  crosshead  pins  completed  in 
all  respects  excepting  the  two  taper  ends  reduces  the  time  of 
applying  to  that  of  m.achining  the  taper  surfaces,  which  is 


readily  done  on  12  in.  l)y  .S6  in.  plain  cylindrical  grinding 
machines. 

Where  the  Ixxlies  are  finished  to  close  limits  at  the  time 

of  manufacture,  the  rod  brasses  are  readily  bored  to  plug 

gage   sizes    witii   the   a.ssurance   that    they   will    fit    the   pin. 

This  insures  satisfactory  fitting,  and  in  addition  reduces  the 

time  required  for  boring  the  bras.ses. 

Pins  removed  from  crossheads  wliich  have  worn  or  cut 
Ijodies  are  economically  refinished  on  grinding  machines  used 
for  taper  ends,  a  good  practice  being  to  true  the  surfaces, 
measure  with  micrometers  and  make  a  memorandum  of  sizes. 
When  boring  bras.ses,  the  diameter  is  bored  to  micrometer 
sizes  agreeing  with  the  memorandum.  The  use  of  microm- 
eters has  the  effect  of  improving  the  grade  of  fitting  and 
ihe  sizes  shown  on  the  memorandum  l>ecomc  a  record  in 
event  of  mistakes. 

Crank  Pins 

Crank  pins  are  blanked  out  on  center  lathes  or  large  tur- 
ret lathes,  a  good  practice  being  to  rough  machine  the  ends 
fitting  the  wheel  center  approximately  34  in-  larger  than 
standard,  the  part  fitting  rod  brasses  being  turned  about  0.020 
in.  large,  collars  faced,  etc.  The  bearing  surfaces  are  then 
g.-ound  to  standard  sizes  to  a  limit  of  0.002  in.  plus  or  minus. 

In  the  repair  shop,  it  is  only  necessary  to  measure  the 
diameter  of  the  hole  in  the  wheel  center,  which  is  preferably 
dune  with  inside  micrometers,  and  turn  the  pin  about  0.010 
in.  larger  and  force  into  place.  This  reduces  the  repair 
shop  work  to  a  minimum, 

{To  he  continued) 


Convenient   Air  Pump  Test  Rack 

'X'O  facilitate  the  connecting  and  disconnecting  of  the  steam 
■*•  and  air  pipes  when  locomotive  air  compressors  are  get 
up  for  testing,  the  test  rack  shown  in  the  illustration  has 
been  installed  at  the  Jackson,  Mich,,  shops  of  the  Michigan 
Central.  All  pipes  leading  from  the  mains  to  the  pump  are 
fitted  with  Barco  joints  so  that  they  possess  complete  flex- 
ibility.    In  setting  up  a  pump  for  testing,  no  changes  or  ad- 


Air   Pump  Test   Rack  With   Flexible   Pipe   Connections 

justments  in  the  piping  are  necessary  other  than  attaching  the 
nipples  to  the  pump  and  connecting  the  unions  on  the  ends 
of  the  flexible  leads. 

The  construction  of  the  rack  is  clearly  shown  in  the  illus- 
tration. The  vertical  members  are  spaced  to  fit  the  various 
sizes  of  pumps  coming  into  the  shops  for  repairs.  Stirrups 
are  bolted  to  the  uprights,  and  in  these  the  pump  lugs  are 
supported.  Bolts  are  inserted  through  the  top  lugs  to  prevent 
movement  of  the  pump  while  under  test.  An  air  hoist  is 
provided  for  handling  the  pumps  on  the  repair  bench  and  to 
and  from  the  test  rack. 


This  l-Tan  Ford  Truck  Cut  Dozm  Proves  a  Flexible  Power  Unit  for  Hauling  Loaded  Trailers 


Erecting  Shop  Practice  at  Battle  Creek 

Many  Elfficient  Devices  and  Methods  Facilitate  Erecting  Work  at 
Grand  Trunk  Locomotive  Shops 

By  M.  H.  Westbrook 

Shop  Superintendent,  Grand  Trunk,  Battle  Creek,  Mich. 


THE  suggestion  that  erecting  shop  foremen  "wake  up"' 
and  tell  each  other  about  labor-saving  methods  is  rather 
timely  for,  as  a  class,  these  men  say  little  for  publica- 
tion. This  may  be  on  account  of  excessive  modesty  or  pos- 
sibly because  they  are  usually  a  very  busy  class  of  men.  The 
following  is  a  description  of  the  manner  in  which  erecting 
shop  work  is  handled  at  the  Battle  Creek  shops  of  the  Grand 
Trunk. 

For  the  purpwse  of  making  comparisons  month  by  month 
with  the  corresponding  periods  of  the  previous  year,  there  has 
been  worked  out  a  system  whereby  each  week's  output  can 
accurately  be  gaged  and  indicated  on  what  is  known  as  the 
output  meter,  as  shown  in  Fig.  1.  The  relative  value  of  a 
Class  6,  S,  4,  3,  2,  or  1  repair,  using  the  U.S.R.A.  system 
of  classification,  is  designated  by  points.  Thus  for  a  Class 
6  repair,  one  point  is  allowed;  a  Class  S,  twelve  points; 
Class  4,  eighteen  points;  Class  3,  thirty  points;  Class  2, 
forty  points,  and  Class  1 ,  fifty-two  points.  These  relative 
values  were  carefully  worked  out  by  calculation  of  the  out- 
put of  two  years  and  take  into  consideration  labor  costs  only. 
Thus  it  has  been  found  that  the  average  labor  costs  of  a  Class 
3  repair  is  thirty  times  that  of  an  average  number  of  Class  6 
repairs.  This,  of  course,  would  vary  with  local  conditions 
should  any  other  railroad  shop  organization  wish'  to  intro- 
duce this  method. 

The  calculations,  which  are  the  actual  tigures  used  for  the 
months  of  January,  1921  and  1922,  in  computing  the  units 

^.•Xwarded  the  first  prize  in  the  Krecting  Shop  cnnipetitii)ii. 


of  effort  'for  the  two  periods  mentioned,  were  made  as  fol- 
lows: 

Results  for  the  Month  of  January 

1921  1922 

Engine?   out    20  9 

Pcinls  made    3.S1  206 

Number   of   ir.en 513  543 

Shop-hours    164  72 

Man-hours    84,132  39,186 

Man-hours    per   point 221  1 90 

Monthly  percentage; 

Gain    14  per  cent 

Loss    ...  ... 

Yearly   percentage    

Engines  Turned  Out  by  Classes 

Class  1921  1922 

1    

2  1 

.1  10  5 

4  5  1 

.■;  2 

6    3  2 

Tr/tal     20  9 

From  the  table  it  will  be  seen  that  although  twenty  engines 
were  turned  out  in  January,  1921,  and  but  nine  in  the  same 
month  of  1922,  still  the  man-hours  to  produce  a  point  were 
190  compared  with  221  for  the  corresponding  period,  or  a 
gain  of  14  per  cent.  The  columns  to  the  right  of  the  meter 
are  used  to  total  the  gains  or  losses,  month  by  month,  until 
the  end  of  the  year.  All  figures  for  the  corresponding  periods 
are  on  red  cards  while  those  for  the  current  jjeriod  are  on 
white  ones,  which  are  slipped  into  the  frames  after  being 
stamped  as  showTi  on  the  drawing. 

This  method  keeps  all  foremen  and  men  thoroughly  con- 
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versant  witli  any  lluctuatioiLs  in  the  amount  of  work  per- 
formed, makinc;  it  a  simple  matter  to  locate  causes  of  fluctua- 
tions. This  system  is  a  much  more  accurate  measure  of 
what  is  actually  being  accomplished  in  the  erecting  shop 
than  the  old-time  method  of  comparison  of  total  engines 
turned  out,  with  its  attendant  grounds  for  arguments  and 
excuses. 

The  shop  referred  to  has  22  pits  served  by  one  incoming 
and  one  outgoing  track.  Engines  are  all  inspected  and 
stripped  on  the  pit  at  the  end  of  incoming  track.  The  boiler, 
erecting  and  machine  foremen  are  present  at  the  inspection, 
each  one  ha\'ing  a  copy  of  the  report  previously  sent  in  by 
the  road  master  mechanic,  for  the  purpose  of  insuring  that 
the  necessary  castings,  etc.,  arc  on  hand  in  due  time. 

Trailer  System  for  Handling  Material 

All  parts  removed  are  marked — the  smaller  pieces  being 
jilaced  in  heavy  wire  baskets — loaded  on  trailer  trucks  and 
sent  to  a  cleaning  vat  just  outside  the  shop  where  they  are 
handled  by  a  crane  and  pneumatic  hoist.  Driving  wheels 
are  put  in  a  cleaning  vat  located  in  the  wheel  department 
bv  a  10-ton  traveling  crane.  From  the  vats  mentioned,  ma- 
terial is  distributed  to  the  various  departments,  such  as  mo- 
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Fig.    1— Output    Meter   Which    Visualizes   the    Comparative    Monthly 
Shop   Productions 

tion,  rod,  wheel,  air  brake,  etc.,  which  are  in  charge  of  fore- 
men responsible  for  the  work.  A  1-ton  Ford  truck  which 
has  been  cut  down  and  shortened  so  that  it  can  be  run  freely 
to  any  part  of  the  shop  is  used  for  such  distribution.  Two 
floor  lines  are  marked  throughout  the  whole  shop,  no  material 
of  any  kind  being  permitted  to  be  placed  between  them,  thus 
insuring  a  clear  right  of  way  to  any  shop  or  department. 
The  introduction  of  this  truck,  which  is  shown  in  the  leading 
illustration,  does  away  with  several  laborers  and  provides 
prompt  service. 

Small   boxes   are  hung   at   convenient  locations   as   a   re- 


ceptacle for  trucking  orders.     The  driver  picks  these  orders 
up  at  regular  intervals  on  making  his  rounds. 

Boiler  Work  Limits  Shop  Schedule 

After  the  internal  inspection  is  completed,  the  engines  are 
then  listed  for  completion  at  a  given  date,  usually  governed 
by  a  boiler  foreman's  report.  A  schedule  routing  board 
(Fig.  2)  adapted  to  suit  local  conditions  but  similar  to  those 
in  general  use,  shows  in  white  chalk  figures  the  dates  every 
essential  part  is  to  be  completed  and  delivered  to  the  pit  to 
which  the  engine  has  been  assigned.  A  blue  chalk  figure  in- 
dicates the  date  completed,  if  on  or  before  date  requested.  If 
late,  red  chalk  is  used.     In  addition  to  the  complete  master 
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Fig.   3 — Example   of   Typical    Department   Schedule    Board 

board  kept  in  the  erecting  shop  foreman's  office,  each  depart- 
ment also  has  a  board  similar  to  the  one  shown  in  Fig.  3, 
showing  the  dates  material  must  be  delivered. 

Foremen's  Meetings  a  Consultation  of  Experts 

Foremen's  meetings  are  held  three  times  a  week,  im- 
mediately after  work  ceases,  and  each  delay  is  thoroughly  dis- 
cussed. Under  the  heading,  "My  Principal  Trouble,"'  each 
has  an  opportunity  to  explain  delays  in  his  department. 
These  meetings  are  in  no  way;  as  is  too  often  the  i;ase  in  some 
shops,  arenas  where  hard  feeling,  enmity  and  discord  are 
engendered  between  foremen  or  head^  of  departments,  l)ut 
the  idea  is  successfully  conveyed  that  e"ach  meeting  is  a  con- 
sultation of  experts  called  in  to  analyze  a  condition  and  offer 
suggestions  for  improving  it,  just  as  a  body  of  medical  men 
would  be  expected  to  discuss  a  difficult  case  when  called 
upon. 

This  has  resulted  in  developing  an  organization,  any  mem- 
ber of  which  in  an  emergency  such  as  the  enforced  absence 
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Due  Are  Shown  in  White  Chalk;   Dates  Completed   in   Blue  Chalk,  or  Red  If  Late 
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of  a  department  head,  could  take  hold  and  temporarily,  at 
least,  carry  that  department  along  successfully.  Thus  the 
forge  shop  foreman  becomes  thoroughly  familiar  with  all 
the  troubles  or  joys  of  the  boiler  shop  foreman.  The  boiler 
shop  foreman  appreciates  that  he  is  not  the  only  one  who  has 
troubles,  but  is  thoroughly  familiar  with,  and  can  clearly 
see  the  erecting  shop  foreman's  difficulties.  The  sheet  metal 
foreman  understands  the  paint  shop  foreman's  troubles  and 
thereby  can  and  does  aid  in  preventing  them.  .\11  other  fore- 
men also  are  placed  in  a  similar  situation  and  willingly  co- 
operate to  prevent  delays  because  each  has  heard  the  other's 
difficulties,  handicaps,  or  successes  thoroughly  discussed 
at  these  meetings  which  are  kept  by  the  chairman  from  drag- 
ging out  by  limiting  each  speaker  to  three  minutes  in  which 
to  present  his  case  and  allowing  no  meeting  to  last  over  45 
minutes. 

Labor-Saving  Devices  and  Methods  Used 

In  describing  labor-saving  devices  and  methods  used  to 
facilitate  the  work  of  the  erecting  shop,  it  is  almost  impos- 
sible to  state  these  in  any  regular  sequence  or  order;  there- 
fore, they  w-ill  be  presented  just  as  they  occur  to  the  writer. 

Taper  Bolt  System. — Taper  bolts  with  a  taper  of  1/16  in. 
per  ft.  are  used  wherever  possible,  all  being  turned  to  fit 
holes  made  in  standard  master  gage  blocks  (Fig.  4)  and  kept 
in  the  bolt  department.  The  erecting  shop  is  provided  with 
several  sets  of  complete  taper  gage  plugs  following  each  other 
in  sizes  from  one  to  48,  Fig.  5  showing  a  set  of  plugs  and  the 
stand   for  holding   them. 

No  more  material  is  reamed  than  necessan-  to  make  a  good 


Fig. 


-Master   Gage   Blocks  for   Taper    Bolts    Kept   in   the    Bolt 
Department 


lowing  is  a  report  of  some  actual  tests  made,  Using  an  air 
motor  to  drive  the  reamers : 

Four-flute  Nine-flute 

Spiral  Reamer  Straight  Reamer 

Not  Reamer  re- 
removed  from  moved  frequently 
hole  until  finished  to  remove  chips 

Number   of  holes 1-  ^^  /  • 

Diameter    of    holes IJ^in.  l!4in. 

Kength   of   holes Sin-  S  "i.- 

T.me  "required  for  reaming 24  min.  54  mm. 

The  cuttings  from  these  reamers  frequently  curl  up  several 
inches,  giving  the  appearance  of  having  been  made  in  a  lathe 
which  is  an  indication  of  the  free-cutting  quality  of  the  tool. 

The  bolts  are  turned  to  the  correct  taper  on  specially  de- 


hole.  A  taper  plug  is  then  put  in  and  the  distance  it 
measures  from  one  of  several  numbered  grooves,  struck 
around  each  plug  about  3  in.  apart,  is  noted  and  an  order 
given  for  the  required  number  of  bolts.  Thus  an  order  on 
the  machine  shop  might  read  as  follows: 

Supply:  Six  8-in.  bolts,  No.  36,  -)4  in.  out 
Four  8-in.  bolts,  No.  32,  1  in.  out 
Ten  9-in.  bolts,  No.  20 

Bolts  are  then  turned  to  fit  the  gage  blocks  at  the  lathe 
(the  amount  allowed  for  drive  has  been  included  in  the 
order)  in  accordance  with  instructions.  The  No.  20  bolts 
go  in  to  the  head  because  the  plug  went  to  No.  20  line  within 
driving  distance. 

By  this  method  it  is  not  necessary  to  have  lathe  hands  go 
near  the  erecting  shop  to  fit  bolts.  On  new  work,  such  as 
cylinder  saddles,  etc.,  all  are  reamed  out  to  one  size. 

Reamers  for  Taper  Bolts. — The  best  reamers  found  for 
this  work  have  a  left-hand  spiral  with  but  four  flutes  and 
are  made  from  high-speed  steel  with  flutes  rolled,  not  milled, 
and  twisted  while  hot.  This  makes  a  very  free  cutting,  tough 
reamer  having  so  much  chip  room  that  it  never  is  necessary 
to  remove  one  from  the  hole  to  clean  out  the  chips  which  is 
sometimes  done  with  other  reamers.  This  shape  of  reamer 
alone  is  a  great  time-saver  over  any  other  style.     The  fol- 


Fig.  5 — One   of  Several   Sets  of  Taper  Gage   Plugs   Used    in   the 
Erecting   Shop 

signed  lathes  made  in  the  shop,  having  the  ways  planed  off 
the  center  line  1/32  in.  per  ft.,  which  makes  it  a  very  posi- 
tive and  simple  matter  to  turn  them  to  the  desired  taper  with 
no  adjustment  of  taper  attachments  or  setting  over  the  tail- 
stocks  when  bolts  of  varying  lengths  are  to  be  turned. 

Removal  of  Bolts. — Bolts  are  removed  by  driving  a  long 
tapered  split  steel  wedge  under  the  heads.  A  careful 
acetylene  torch  operator  can,  when  necessary,  burn  a  slight 
groove  under  the  heads  to  allow  the  wedge  points  to  enter. 


Fig.   6 — Aluminum    Dummy   Crosshead  for   Lining   Guide    Bars 

Broken   bolts   have  to   be   removed   by   drilling   when   other 
methods  fail. 

Lining  Guide  Bars. — Guide  bars  are  lined  in  the  usual 
manner  by  passing  a  line  through  the  cylinder.  After  lin- 
ing the  bottom  bar,  a  skeleton  made  of  aluminum  (Fig.  6), 
an  e.xact  counterpart  of  the  regular  crosshead,  is  used.  This 
is  placed  on  the  bottom  bar  and,  being  very  light,  is  easily 
handled.  The  top  bar  is  then  set  upon  this  dummy  and  the 
lining  up  completed  quickly  and  in  a  most  accurate  manner. 
When  crossheads  are  received  from  the  machine  shop,  it  is 
absolutely  certain  they  will,  if  properly  planed,  go  into  place. 
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The  use  of  the  aluminum  dumm\'  makes  it  extremely  simple 
to  set  the  bars  to  correct  alinemeiit. 

Truck  for  Applyitig  Crossheads. — The  special  elevating 
truck  (Fig.  7)  is  used  to  place  the  crosshead  in  position.  To 
do  this  with   a  crane  requires  considerable  effort   since  the 
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Fig.   7 — Elevating   Truck   Assists   in   Applying   Crosshead 

lifting  cables  must  be  pushed  out  of  line  under  the  obstruct- 
ing parts  above.  With  the  truck  a  crosshead  can  be  backed 
up  to  the  guide  bars,  elevated  by  the  screw  to  the  correct 
height  and  slid  into  [ilace  by  one  man.     The  two  end  up- 


Fig.  8 — lib  Crane  with    Double   Hoist   Being   Used   to   Install 
Superheater   Units 

right  members  shown  are  pipe  guides  for  the  purpose  of  keep- 
ing the  lifting  piece  square  with  the  guide  bars. 

All  guide  bars  are  kept  to  a  standard  width  by  applying 
strips  of  cold  rolled  steel.   2, '4   in.  by  ji    in.,  to  the  sides, 


held  in  place  by  -ys-in.  copper  plugs  1^  in.  long  and  spaced 
5  in.  apart.  A  5/16  in.  steel  ball  is  first  dropped  in  each 
rivet  hole,  spreading  the  bottom  of  the  plugs  when  the  latter 
are  driven  in  to  fill  the  countersunk  holes  in  the  liners.  This 
is  cheaper  than  welding  on  liners  and  in  several  years  none 
.ipplied  liy  this  method  have  l)cen  known  to  loosen  or  give 
trouble. 

Superheater  Units. — Su[)erhcater  units  are  removed  and. 
unless  broken,  arc  repaired  alongside  the  engine,  our  ex- 
perience being  that  if  they  are  not  leaking  when  removed, 
the  least  work  done  upon  them  the  better.  They  are  cleaned 
with  an  air  motor,  using  .^lotted  disks  of  emery  cloth,  the 
slots  preventing  them  from  crumpling  up  when  in  u.sc.  Thcv 
are  used  merely  to  clean  up  the  joints  both  on  the  header 
and  the  unit,  after  which  the  units  are  tested  by  a  small 
hydraulic  pump  and  reapplied.  Fig.  8  shows  the  method  of 
lifting  the  units  when  replacing  them. 

Between  ever)-  other  pit  is  a  jib  crane  equipped  with  a  2- 
ton  chain  hoist  to  relieve  the  overhead  traveling  cranes  of 


Fig.  9 — Details  of  Convenient   Platform    Illustrated   in   Fig.  8 

much  light  lifting.  When  lifting  light  loads,  the  small 
J^-ton  or  J4-ton  high-speed  chain  hoists  are  hooked  upon 
the  larger  ones.  This  appears  to  be  a  small  item  but  it  cer- 
tainly counts  up  during  the  year  when  thousands  of  light  lifts 
are  made.    The  lifting  tongs  shown  ar^  also  of  interest. 

Platforms. — To  avoid  working  on  ladders  or  poorly-made 
platforms  around  the  engines  undergoing  repairs,  special 
platforms  that  can  be  easily  handled  by  two  men  are  made 
in  the  welding  department  from  scrap  pipe  and  old  netting. 
These  platforms  are  bandy  in  many  respects,  especially  for 
straddling  the  pits  while  working  in  cabs.  The  use  of  one 
of  these  platforms  to  facilitate  working  around  a  steam  pipe 
joint  on  top  of  a  cylinder  is  also  illustrated  in  Fig.  8,  de- 
tails of  the  platform  being  showTi  in  Fig.  9. 

Portable  Lighting  Stands. — Portable  electric  light  stands 
always  are  available  and  during  dark  days  can  be  instantly 
lighted,  it  being  impossible  for  men  to  work  efficiently  unless 
there  is  adequate  lighting  facilities  around  the  pits.  Two 
of  these  stands  are  shown  in  the  foreground  at  the  right  of 
the  pit  in  Fig.  8.  Pits  are  also  whitewashed  every  two 
weeks  with  a  machine  to  improve  the  lighting,  the  white- 
washing  being  made   from  used   acetylene  carbide. 

Smokebox  Doors. — Front  end  doors  are  equipped  with 
patent  hinges,  as  shown  in  Fig.  8,  and  the  labor  of  remov- 
ing the  door  and  frame  at  each  shopping  is  thereby  saved. 
This  is  a  great  convenience  as  the  disposition  of  these  doors 
when  removed  is  somewhat  of  a  problem  in  an  already 
crowded  shop,  to  which  any  erecting  shop  foreman  will 
agree. 
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Wheeling. — When  valves  are  not  to  be  set  by  the  use  of 
rollers,  or  when  engines  are  equipped  with  Young  valve  gear, 
they  are  wheeled  by  the  method  shown  in  Fig.  10.  Rods 
are  placed  on  the  wheels  and  binders  are  arranged  in  the 
position  shown  upwn  suitable  jacks.  The  construction  of 
the  cross  plates  and  screw  jacks  is  clearly  shown  in  the  illus- 
tration. Turning  the  sleeves  by  means  of  a  small  bar  raises 
the  binders  into  place  under  the  frame  pedestals.     A  heavy 


Fig.   10 — Ready    for   Wheeling — Binders   on    Jacks   and    Rods   on 
Wheels 

engine  can  thus  be  wheeled  completely  with  the  least  amount 
of  laborious  hand  lifting  in  a  very  short  time.  Portable 
pneumatic  hoists  of  the  type  illu.strated  in  Fig.  11  are 
also  used  sometimes  for  applying  binders.  The  cylinder 
in  this  case  is  made  of  brass  and  the  jack  can  easily  be 
handled  by  one  man.  All  binders  on  an  eight-wheel  coupled 
engine  can  be  tightened  in  place  in  less  than  one  hour. 

When  valves  are  set  by  the  use  of  rollers,  the  main  rods 
are  always  first  applied  and  readings  taken  in  every  position. 

Fig.  12  shows  a  special  truck  u-sed  when  wheeling,  it  hav- 
ing two  receptacles,  the  larger  one  containing  sufficient  IJ-j- 
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Fig.   11 — Light   Air   Hoist   for    Lifting    Binders 

in.  nuts  required  for  the  engine  being  wheeled;  the  smaller 
one,  holding  the  cotter  keys  to  be  used  for  the  same  purpose. 
This  truck  always  remains  in  an  upright  position  by  gravity. 
Nuts  and  cotter  keys  are  taken  direct  from  the  petty  store 
by  this  truck  to  the  wheeling  pit  as  required. 

Removing  Piston  Valves. — Some  piston  valves  prove  dif- 
ficult to  remove,  the  device  shown  in  Fig.  13  then  being  used. 
A  Westinghouse  12-in.  air  brake  cylinder  has  replaced  the 


one  shown,  which  was  not  large  enough.  A  chain  is  passed 
around  the  arms  of  the  spider,  each  end  of  which  is  caught 
on  a  special  grab  attached  to  the  end  of  the  piston  rod,  and 
as  the  valve  moves  outward,  the  chain  is  shortened  to  suit. 
The  device  is  swung  at  its  center  of  gravity  from  a  jib  crane 
and  operated  by  air. 

Spring  Rigging  Standardized. — All  sjiring  gear  is  stand- 
ardized and  jig-drilled  and  bushed.  This  was  not  done  on 
some  of  the  engines  when  built,  the  equalizers  having  to  be 
plugged  and  redrilled  at  the  first  shopping.  All  bushings 
are  made  on  a  forging  machine  to  the  correct  size  inside. 


Fig.  12 — TrLicl<  Containing   Nuts  and   Cotter  for  the  Wheeling   Gang 

Machining  the  internal  diameters  is  therefore  eliminated. 
Bushings  are  then  turned  on  a  special  eccentric  arbor  de- 
signed to  turn  them  1/16  in.  thicker  on  the  side  that  takes 
the  weight.  With  the  hard  surface  left  by  the  plunger,  this 
adds  materially  to  the  life  of  the  bushing.  After  being 
turned,  the  bushings  are  case-hardened  and  stocked  in  large 
quantities.  It  is  a  question  if  this  case-hardening  is  neces- 
sary. 

Bushings  over  3  in.  in  length  are  applied  in  two  pieces,  be- 


Fig.   13 — Pneumatic    Device  for   Pulling   Piston   Valves 

ing  more  easily  forged  when  short.  An  opening  is  left  be- 
tween them  of  3/16  in.  which  does  away  with  the  necessity 
of  drilling  oil  holes.  The  opening  also  acts  as  an  oil  cellar, 
insuring  proper  lubrication. 

When  renewing  spring  rigging  bushings  it  has  been  found 
that  instead  of  transporting  the  equalizers  to  a  press,  a  long- 
stroke  air  hammer  fitted  with  special  knockouts  can  cjuickly 
remove  the  old  bushings.  The  new  ones  can  then  be  applied 
immediately  from  stock.  Frequently  this  work  is  carted  a 
considerable  distance  to  a  machine  shop  where  a  regular 
press  is  used,  but  this  use  of  an  air  hammer  saves  consider- 
able time  and  labor  by  doing  the  work  adjacent  to  where  the 
parts  are  used.  A  set  of  spring  hangers  with  bushings  ready 
to  apply  and  the  long-stroke  air  hammer  used  for  this  pur- 


August,  1923 


RAILWAY     MECHAXICAL     ENGINEER 


589 


pose  are  shown  on  the  i\oor  at  the  rii;ht  of  the  truck  in 
Fig.   12. 

Applying  locomotive  springs  is  usually  an  awkward  opera- 
tion without  some  such  device  as  that  shown  in  Fig.  14. 
This  illustration  shows  plainly  the  use  of  the  lifting  rod  in 
placing  the  spring  in  position,  Fig.  15  giving  details  of  con- 
struction. 

Applying  Cylinder  Bushings. — All  cylinder  busliings  also 
are  applied  in  two  lengths,  being  bored,  turned  and  cut  off 
at  one  setting  on  a  vertical  boring  mill.  Bushings  can  be 
completed   in   this   manner   in   much   less  time  than   bv  the 
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Fig.    14 — Driving    Springs    Are    Readily    Placed 

Method 


in    Position    by    This 


usual  practice  which  is  to  bore  them  on  a  horizontal  mill, 
then  transferring  them  to  a  lathe,  applying  centers  and  finish- 
ing the  outside  diameter.  This  method  usuallv  distorts  the 
inside  bore  through  taking  the  rough  scale  from  the  outside 
after  the  bore  is  completed.  Cylinder  bushings  are  also  much 
more  difficult  to  apply  when  in  one  piece. 

In  Grand  Trunk  practice  the  two  short  cylinder  sections 
are  left  y^  in.  below  size  in  inside  diameter  and  if  no  dis- 
tortion takes  place  in  applying,  which  is  frequently  the  case. 


Engine 

Fig.    15^Details   of    Device   for    Applying    Driving   Springs 

they  are  not  rebored,  the  amount  they  have  Ijeen  left  small 
adding  to  the  life  of  the  bushings  and  not  materially  affect- 
ing the  capacity  of  the  locomotive.  Of  course,  great  care 
must  be  exercised  in  seeing  that  both  sections  are  bored 
exactly  the  same  diameter. 

In  applying  the  bushings,  the  cylinder  is  first  slightly 
heated  by  the  burner  made  from  a  length  of  Vji-m.  pipe 
plugged  at  one  end,  having  1/16-in.  holes  drilled  alternately 
along  opposite  sides  and  placed  on  the  bottom  of  the  cylinder. 


The  open  end  is  piped  to  a  regular  jwrtable  oil  heater.  The 
gases  generated  in  the  pijx-,  when  lighted,  envelope  the  walls 
of  the  cylinder,  meeting  at  the  top  and  tiuicklv  lieating  it 
sufficiently  to  permit  the  bushings  to  be  slipped  into  place. 
They  are  held  clase  together  at  the  joint  by  a  heavy  clamp  at 
each  end  with  a  l><-in.  jjolt  tightening  them  and  left  until 
cool,  the  nut  occasionally  being  tightened  to  take  up  the 
contraction. 

Removing  Cylinder  Bushings.— The  removal  of  worn 
bushings  is  quickly  accomplished  by  a  skillful  use  of  the 
carbon  electrode.  They  can  be  cut  in  12  minutes  without 
damaging  the  cylinder  wall  in  the  least.  This  operation 
is  performed  in  some  shops  with  air  hammers  and  chisels, 
taking  .several  hours  to  remove  a  bu!<hing.  All  valve  cham- 
ber bushings  are  rebored  to  standard  diameters,  increasing  by 
'/s   in.  over  the  last  boring. 

Washout  Plugs. — All  washout  plug.s,  which  have  good 
square  ends  on  removal,  are  sent  to  the  machine  shop  and  re- 
cut  to  the  next  lower  size,  all  sizes  being  represented  by  a 
number  and  no  intermediate  sizes  are  allowed  to  Ik-  used. 

Crank  Pins  Maintained  True. — All  worn  crank  pins  hav- 
ing threaded  ends  are  trued  witli  a  sjK-cial  portable  pin-turn- 
ing machine  which  is  attached  to  the  threaded  jwrtion  of  the 
pins  and  makes  an  accurate  ;ind  quick  job  of  restoring  these 
to  their  original  form  and  in  accurate  quarter.  A  pair  of 
main  pins  can  be  re-turned  in  less  than  three  hours.     Pins  of 


Fig.  16 — An  Efficient  Device  for  Drilling  Retaining  Ring  Rivet  Holes 
in    Wheel   Centers 


«.an  attachment  in  the 


the  \^■alschaert  gear  t}pe  are  turned 
quartering  machine. 

Drilling  for  Retaining  Ring  Rivets. — A  pneumatic  feed 
for  the  motor  while  drilling  retaining  ring  rivet  holes  in  driv- 
ing w-heels,  or  work  of  a  similar  nature  as  shown  in  Fig.  16, 
is  quite  effective.  One  valve  acts  to  permit  admission  of  air 
to  operate  the  motor;  the  other  admits  sufficient  air  to  sup- 
port the  motor  in  position  and  automatically  feeds  the  drill 
into  the  work  as  fast  as  the  operator  wi.^hes'or  the  drill  will 
permit. 

Auxiliary  Pits. — .An  auxiliary  pit,  6  ft.  long  by  J  ft.  wide 
by  3  ft.  deep,  on  each  side  of  a  regular  pit  is  a  great  con- 
venience in  preparing  broken  cylinders  by  patching  or  weld- 
ing. One  of  the  erecting  pits  in  a  shop  so  arranged  will  be 
found  well  w-orth  while.  The  one  shown  in  Fig.  17  is 
cemented  and,  when  not  in  use,  covered  by  a  neat-fitting  plate 
with  ring  for  renjoval  when  necessary. 

Pit  Jacks. — All  locomotives  are  placed  upon  pit  jacks 
similar  to  the  one  shown  in  Fig.  18.  These  pit  jacks  are 
designed  for  maximum  strength  in  proportion  to  weight  and 
are  safe  and  relatively  easy  to  move  about.  They  take  far 
less  room  than  the  ordinary  clumsy  12-in.  or  14-in.  timbers. 

Lifting  Air  Reservoirs. — The  device  applied  to  the  port- 
able crane  as  shown  in  Fig.  19  is  exceedingly  handy  for  lift- 
ing or  lowering  air  reservoirs.  Considerable  difficulty  is  met 
with  when   appl\ing  reser\-oirs  with   the  overhead  crane  on 
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account  of  being  obliged  to  force  the  lifting  cables  out  of 
line  in  order  to  get  the  reservoir  under  the  running  boards. 
"With  this  device  reservoirs  are  readily  rolled  onto  the  arms 
and  lifted  from  the  floor  into  position  beneath  the  running 
board  by  two  men.  The  arm  is  easily  and  quickly  removed 
when  the  crane  is  to  be  used  for  other  purposes,  it  merely 
being  necessary  to  remove  the  pivot  pin. 

Referring  to  Fig.  19,  the  construction  of  the  device  will  be 
evident.  The  elevating  arm  is  made  of  two  pieces  of  %-in. 
by  2 1/2 -in.  stock,  shaped  at  one  end  in  a  segment  of  a  circle 
to  fit  the  reservoir  and  separated  by  spacing  rods.  The  arm 
is  pivoted  on  a  pin  bolted  through  the  framework  of  the 
■crane  which  has  been  re-inforced  at  this  point  by  two  S-in. 
by  5-in.  plates  welded  to  the  frame.  In  operation,  the  radial 
■elevating  arm  swings  to  the  floor  to  receive  the  air  reservoir 
which  is  rolled  onto  the  arm.  Application  of  the  crane  hook 
to  the  cross  brace  on  the  elevating  arm  and  opera^tion  of  the 
crane  will  then  elevate  the  reservoir  quickly  and  easily  into 
place. 

Welding. — The  fullest  advantage  is  taken  of  autogenous 
welding,  both  electric  and  acetylene  processes  being  used.  A 
large  amount  of  welding  is  done  with  a  portable,  one-man, 


Fig.  17 — Smalt   Auxiliary   Pit   Proves  Convenient   in  Welding   Broken 

Cylinder 

semi-automatic  welding  machine,  using  the  electrode  from 
a  reel  containing  100  lb.  of  wire.  An  oi^erator  can  work  at 
least  15  per  cent  faster  with  this  than  with  the  ordinary  type 
of  machine,  the  metal  deposited  being  automatically  fed,  his 
only  concern  being  to  watch  his  arc.  No  delays  occur  chang- 
ing the  short  electrodes  in  general  use  and  no  short  ends  are 
wasted.  An  actual  test  under  normal  conditions  showed  a 
gain  of  17  per  cent  in  favor  of  the  semi-automatic  method  of 
welding,  especially  on  a  big  job. 

Wrenches. — All  wrenches,  spanners,  etc.,  are  kept  in  spe- 
cial iron  cupboards,  one  for  each  four  pits.  The  special 
multiple  cast-steel  wrench  shown  at  the  left  in  Fig.  20,  is 
found  useful  and  can  be  used  on  %-in.,  j4,-m.,  1-in.  and 
13^-in.  hexagon  nuts.  A  hole  is  tapped  for  a  piece  of  1-in. 
pipe  used  as  a  handle. 

The  high-speed  wrench  is  also  interesting  and  useful  in 
removing  and  applying  nuts  on  such  parts  as  cylinder  heads 
and  places  where  a  number  have  to  be  applied.  After  enter- 
ing a  nut  on  a  stud,  the  wrench  is  applied  and  the  wheel 
spun  around  at  a  high  rate  of  speed,  the  hand  grip  not  re- 
volving with  the  wheel.  The  momentum  carries  the  nut 
along  until  it  is  in  a  position  to  be  finally  tightened  in  the 
usual  manner.  Different  size  sockets  can  easily  be  applied 
to  the  revolving  spindle.     This  will  be  found  a  time-saving 


device.     It  is  illustrated  at  the  right  in  Fig.  20  and  shown 
in  detail  in  Fig.  21. 

Broken  Asbestos  Lagging. — This  is  removed  to  a  shred- 
ding machine  in  a  special  building  outside  and  ground  into 
material  which  is  then  used  for  making  a  plaster  for  lagging. 

Accident  Prevention 

No  foreinan  can  expect  to  obtain  the  best  results  with  em- 
ployees losing  time  through  accidents  from  whatever  cause. 


P 


1^ — ^  T 


^i_£^--3L 


Section  A-B 


Detail  of  Block  to  be  used  in  phce 

of  Block  'A" wtten necessary 

■A  ^ ^ 

A       .       ,  [JX i. 


— 4'ji. >^ 

Half  Fronf  View 


Screw  Haad       i 
Ca«tStMl         ' 


(*-'i'-»]H-?*->j 


Half  Bottom  and  Top  View 


^^?%      TfX  i  I  '^'""I'f.PhosphorB^ze  '^^^ 

'^^'^  imiPr"  j  95'' 

•famlatlipSV  'i  »1 

—ISt---^- ->(JK*| 

i< ,3^- J 


Detail  of  Sittl  Scnw 


Fig.  18 — Assembly  and   Details  of  a  Convenient  and   Rugged 
Erecting  Pit  Jack 

He  has  just  so  many  men  on  his  roll  and  to  keep  as  many  as 
possible  of  this  number  continuously  at  work  should  be  one 
of  his  principal  concerns. 

A  committee  on  safe  practices  meets  once  a  month  to  dis- 


Fig.   19 — Portable   Crane  with   Attachment  for  Applying   Air 
Reservoirs 

cuss  these.     Should  a  man  become  injured,  as  soon  there- 
after as  consistent,  he  is  asked  to  what  he  attributed  the 
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accident  and  wliat  ho  would  suggest  should  have  been  done 
to  have  prevented  it.  A  recording  meter  is  set  up  in  the  shop, 
as  shown  in  Fig.  22,  and  changed  each  month.  After  each 
accident,  a  sliding  shutter  is  pulled  down  to  equal  the  num- 
ber of  points  that  particular  department  is  penalized.  Each 
department  is  penalized  an  amount  proportionate  to  tlie  num- 


Fig.  20 — Compact   Multiple  Wrench    Design — High-Speed   Socket 
Wrench 

ber  of  men  in  same,  each  starting  off  the  month  with  a 
credit  of  1,000  points.  At  the  end  of  the  month,  a  sum- 
mary is  made  out  and  recorded  at  the  bottom  as  shown.  Thus 
for  January,  the  machine  shop  ended  with  987  points;  the 
erecting  shop  with  981,  while  the  carpenter  shop  had  1,000 
which  indicates  no  accidents  occurred  in  that  department. 
In  addition  to  this,  the  total  number  of  man-hours  lost  due 
to  casualties  is  posted  each  month.  It  has  been  found  this 
meter  has  created  an  amount  of  inter-department  rivalry  to 
see  which  can  get  through  each  month  with  the  least  amount 
of  time  lost  due  to  accidents.  Fig.  22  shows  shutters  pur- 
posely pulled  down  for  the  purpose  of  illustration. 

It  seems  that,  as  Americans,  we  are  possessed  with  a  cer- 
tain amount  of  sporting  instinct  and  anything  which  savors 
of  a  contest,  is  entered   into  quite  readily.     Thus  the  acci- 
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Fig.  21— Details  of  High-Speed  Socket  Wrench 

dent  meter  board  is  watched,  especially  at  the  close  of  the 
month,  by  men  in  all  departments  in  a  manner  similar  to 
the  way  a  baseball  score  board  is  looked  upon,  and  we  feel 
that  the  results  obtained  are  very  satisfactory  and  well 
worth  the  trouble  of  keeping  it  up.  The  various  colored 
glass  strips,  representing  the  different  departments,  give  it 
a  most  attractive  and  interesting  appearance.  The  sliding 
shutter  has  a  graduation  upon  it  showing  when  pulled  down, 
say  5  points,  the  figure  1,  which  indicates  that  one  accident 
has  happened,  and  so  on  until  it  reaches  the  bottom,  which 
position,  I  am  pleased  to  state,  none  has  ever  yet  reached. 
Anyone  passing  it  can  see  instantly  just  how  many  accidents 
have  occurred  during  the  current  month  to  date  and  also 
in  what  department  they  took  place. 


While  llowiT  gardens  nui)-  ajipcir  out  of  plan-  in  a  descrip- 
tion of  erecting  sho])  ])ractices.  wc  do  not  believe  that  a  nice 
green  .spot  witli  plent_\-  of  flowers  for  men  to  sit  in  during  noon 
hours  in  the  least  detracts  from  their  usefulness  or  interest  in 
their  work.  Fig.  2.)  gives  a  faint  idea  of  the  charm  and  rest- 
fulness  suggested  in  the  lawn  and  flower  beds  kept  up  by 
the  employee  members  of  the  shop  liorticultural  society  which 
has  been  in  continuous  existence  since  1904.  The' garden 
is   situated   just   outside   the   entrance   to   the  erecting   shop 


Fig.   22 — Great    Interest    Is    Evinced    in    the    Accident    Meter    Which 
Compares  the   Records  of  the   Various    Departments 

and  is  not  considered  one  of  the  least  of  our  united  efforts 
toward  the  greatest  efficiency. 

It  must  not  be  understood  that  every  device  or  method  men- 
tioned is  original  with  this  shop,  or  never  before  descrilted. 
Some    have    been    adapted    from    the    Railway    Mechanical 


Fig.  23 — Lawn   and   Flower  Garden    Maintained   by   the   Shop   Forces 

Engineer,  others  through  e.xchange  of  ideas.  Many  have 
been  suggested  by  various  foremen  and  workmen.  We  also 
have  in  our  erecting  shop  one  man  whose  sole  duty  is  to  see 
that  each  device,  tool,  etc.,  is  kept  in  an  efficient  and  safe 
condition  and  to  develop  ideas  or  suggestions  that  may  be 
presented  for  discussion  at  the  foremen's  meetings  and  relate 
particularly  to  erecting  shop  practices. 


Single  Frame  Guided  Ram  Steam  Hammer 


THE  latest  model  3,300-lb.  single  frame  steam  hammer 
made  by  the  Chambersburg  Engineering  Company, 
Chambersburg,  Pa.,  is  particularly  adapted  for  rail- 
road blacksmith  shop  work  and  has  several  improvements 
over  earlier  models.  The  cylinder  of  the  new  model  has  been 
provided  with  a  self-draining  feature  which  prevents  cylinder 
troubles  by  draining  all  water  tliat  accumulates  between 
runs.  A  special  safety  valve  arrangement  lowers  the  ram  in 
case  of  an  accident  to  the  valve  gear. 

This  hammer,  which  is  built  in  sizes  3,300,  3,500  and 
4,000-lb.  weight,  is  of  the  guided  ram  type,  designed  with 
a  sjjecial  high  frame.  Great  care  is  given  in  casting  the 
cylinder  to  secure  a  clean,  sound  casting.  The  neck  is  bronze 
bushed  for  the  piston  rod  fit  and  is  provided  with  a  pack- 
ing gland  made  in  halves  for  easy  removal.  Steel  buffer 
springs  protect  the  base  from  injury  in  case  of  careless 
handling.  The  steam  pip)e  is  led  to  the  cylinder  in  the  center 
of  the  back  of  the  valve  chamber,  allowing  cranes  to  swing 
close  to  the  hammer  from  either  side. 

Simplicity  and  durable  construction  are  features  of  the 
valve  which  is  so  designed  as  to  afford  the  operator  accurate 
control  of  the  hammer  at  all  times.  Arrangement  is  made  for 
lost  motion  due  to  wear  to  be  taken  up  by  gravity.  This 
hammer  is  double  acting,  taking  steam  above  and  below  the 
piston,  and  any  variation  of  blow  may  be  obtained.  The 
general  rigid  construction  of  the  frame  and  flanged,  cross- 
webbed  base  plates  which  are  cast  in  one  piece  is  evident. 
The  guides  are  hung  in  pockets  planed  in  the  frame,  the 
weight  of  the  guide  being  carried  by  a  lug  solid  on  the 
guide  which  fits  in  a  corresponding  recess  in  the  guide  pocket, 
thus  taking  the  weight  from  the  bolt.  This  arrangement 
locks  the  adjustment  and  relieves  the  strain  on  the  frame. 
Adjustment  for  wear  is  made  by  a  steel  taper  shoe  which 
bears  the  full  width  and  length  of  the  guide  and  adjusts 
the  guide  equally  top  and  bottom,  preventing  the  ram  from 
cocking  in  the  guides.  The  piston  rod  is  made  solid  with 
the  piston,  a  safety  pin  being  provided  to  give  warning 
should  the  rod  come  loose.  Piston  rings  may  be  e.xamined 
without  remo\'ing  the  rod  from  the  ram. 

A  feature  of  particular  importance  in  connection  with  the 


anvil  is  the  fact  that  the  anvil  cap  may  be  removed  and  the 
anvil  die  put  in  its  place  for  upsetting  high  work.  The 
anvil  and  anvil  cap  are  of  cast-iron  unless  otherwise  specified. 
.\n  efficient  oil  pump  supplies  oil  to  the  valves  and  cylinder. 
Steam  and  e.xhaust  nipples  with  stuffing  bo.x  joints  are  fur- 
nished with  each  hammer.  .^11  hammers  operate  equally  well 
with  compressed  air  or  steam. 


Chambersburg    3,300- Lb.    Steam    Hammer    Adapted    to    the    Varied 
Demands  of   Railroad    Blacksmith    Shop   Work 


Two-Spindle  High-Duty  Drilling  Machine 


AN  interesting  two-spindle  high-duty  drill  design  has 
been  developed  by  the  Foote-Burt  Company,  Cleve- 
land, Ohio,  as  illustrated.  The  frame  is  constructed 
with  a  view  to  giving  maximum  strength  and  rigidity.  Be- 
tween the  base  unit  and  the  head  unit,  pedestals  of  different 
heights  can  be  inserted  at  either  side,  the  use  of  suitable 
pedestals  making  it  possible  to  bring  the  spindle  nose  as  close 


as  possible  to  the  lower  face  of  the  head  unit  for  the  general 
character  of  the  jobs  on  which  the  machine  is  to  be  used. 
Rigidity  is  obtained  by  the  use  of  heavy  and  prop)erly  ribbed 
sections  of  cast-iron  and  by  the  use  of  four  heavy  2-in.  bolts, 
e.xtending  from  the  bottom  to  the  top  to  tie  the  whole  ma- 
chine together.  Drilling  machines  of  this  type  are  built 
in  Xos.  101   and  103  sizes  which  cover  practically  the  full 
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range  of  capacities  required  for  miscellaneous  drilling  work. 
This  two-spindle  machine  can  be  used  for  simply  drilling 
holes,  or  it  may  be  employed  for  the  performance  of  such 
successive  operations  as  drilling  and  counterboring,  drilling 
and  reaming,  etc.  \Mien  two  similar  operations  are  per- 
formed, a  two-station  fixture  is  mounted  on  the  work  table. 


High-Duty   Drill   Embodying   Important  New  Features  of  Design 

This  enables  two  pieces  of  work  in  one  fixture  to  be  under 
the  two  spindles  of  the  machine,  and  while  the  holes  are 
Ijeing  drilled  in  these  two  parts,  finished  pieces  will  be  re- 
moved from  the  other  fixture  and  new  pieces  of  work  set 
up  in  their  place.  In  such  a  case,  the  work  table  will  he  in- 
dexed 180  deg.  at  each  movement.  Where  successive  opera- 
tions, like  drilling  and  counterboring  or  drilling  and  ream- 
ing, are  being  performed,  a  three-station  fixture  is  used. 
Such  a  fixture  is  indexed  120  deg.  at  each  movement,  the 
work  being  set  up  at  one  fixture  station;  while  the  first  opera- 


tion is  progressing  at  the  second  station  and  tlie  final  ojx-'ra- 
tion  at  the  third  station.  The  large  liand  lever  at  the  front 
of  the  base  of  the  machine  provides  for  engaging  or  disengag- 
ing the  lock  bolt  which  secures  the  table  in  the  specified  po- 
sition. 

The  speed  and  feed  mechanism  for  the  two  spindles  is 
arranged  in  sucli  a  way  that  they  are  entirely  independent 
of  each  other.  Power  is  provided  by  a  single  pulley  A,  which 
is  furnished  with  a  friction  clutch  operated  by  lever  B. 
From  the  pulley  shaft,  motion  is  carried  through  two  sets  of 
forged  steel  Ix'vel  gears  to  two  vertical  auxiliary  .shafts,  one 
of  which  serves  each  of  the  two  spindles  on  the  machine. 

Standard  gears  are  provided  in  sets  to  furni.sh  spindle 
speeds  from  43  to  .304  r.p.m.  and  through  the  use  of  special 
ratios,  it  would  be  feasible  to  obtain  spindle  speeds  up  to 
500  r.p.m.  This  drill  is  well  adapted  for  long  runs  in  pro- 
duction work,  but  on  the  other  hand,  it  possesses  ample 
flexibility  to  adapt  it  for  a  wide  range  of  ofierations,  and  it 
is  intended  for  such  use  rather  than  for  the  performance  of 
a  particular  line  of  work. 

The  feed  mechani.^m  affords  a  range  of  feeds  from  .006  in. 
to  .168  in.  per  revolution.  In  addition  to  the  power  feed, 
harid  feed  may  be  obtained  by  either  of  two  ways.  On  the 
worm  shaft  that  carries  movement  to  the  feed  mechanism, 
there  is  a  positive  jaw  clutch  which  may  l^e  engaged  or  dis- 
engaged by  lever  E.  By  disengaging  this  clutch,  feed  may 
be  olitained  by  turning  hand  wheel  F,  or  if  it  is  desired  to 
obtain  a  quick  traverse  movement  of  the  spindle,  this  is  ac- 
complished by  pulling  forward  the  handles  or  any  one 
handle  of  capstan  whc-el  C  which  releases  the  clutch  on  the 
worm  wheel  and  enables  direct  hand  movement  through  the 
pinions  to  the  rack  teeth  on  the  spindle. 

In  addition  to  the  clutch  control,  disc  G  is  geared  to  the 
feed  mo\-ement,  so  that  it  revolves  at  the  same  rate  as  the 
pinions.  On  the  disc  there  is  a  knockout  plug  which  can  be 
set  in  contact  with  lever  E  and  trip  the  clutch  at  any  pre- 
determined point. 

This  Foote-Burt  drilling  machine  is  intended  for  use 
under  severe  conditions  of  operation.  The  designers  have 
provided  for  the  delivery  of  a  copious  flow  of  coolant  to  the 
work;  the  centrifugal  pump  used  has  a  capacity  of  45  gal. 
of  fluid  a  minute,  supplied  to  the  work  through  a  pipe  1^ 
in.  in  diameter.  One  strainer  is  provided  in  the  pipe  line  as 
shown  at  /,  and  guard  /  at  the  back  of  the  work  table  in  con- 
junction with  a  similar  removable  guard  at  the/ront  prevent"- 
the  coolant  from  spattering  on  the  floor  while  the  machine  is 
in  operation.  * 


Life  of  Boiler  Washing  Plants  Increased 


THE  rapid  deterioration  of  enginehouse  piping  has  been 
the  cause  of  excessive  maintenance  costs  for  boiler 
washing  plants.  By  the  development  of  a  so-called 
leadizing  process  of  coating  roundhouse  piping,  after  the  pipe 
is  fabricated  ready  for  installation,  with  a  lead  surface  of 
sufficient  thickness  to  withstand  the  abrasion  due  to  ordinary 
handling  and  by  substituting  drop  forged  flanges  shrunk 
and  welded  on  the  pipes,  for  threaded  connections,  the 
National  Boiler  Washing  Company,  Chicago,  has  overcome 
much  of  this  excessive  cost  of  maintenance. 

The  greatly  increased  permanency  of  the  enginehouse  pip- 
ing thus  provided  makes  practicable  an  initial  installation  of 
hot  water  boiler  washing  and  filling  equipment  with  mains 
of  sufficient  .size  to  permit  the  future  installation  of  addi- 
tional capacity  at  comparatively  small  expense.  The  develop- 
ment of  the  tandem  condenser  permits  the  installation  of 
additional  condenser  units  as  they  may  be  needed  to  increase 
the  number  of  locomotives  that  can  be  handled  at  one  time, 
the  additional  storage  capacity  being  provided  by  increasing 
the  number  of  tanks  up  to  the  capacity-  of  the  mains. 


Prior  to  the  development  of  the  leadizing  process  the 
greatest  difficulty  from  corrosion  was  found  to  develop  at 
the  threaded  connections.     In  order  to  eliminate  this  weak 


7o  suit  local 
■  conditions 


Special   Welded    Drop-Forged    Flange 

point  and  to  overcome  the  additional  weakness  caused  by 
bending  the  pipes  to  confomi  to  the  circle  of  the  enginehouse 
the  drc^  forged  flange  connections  shown  in  the  drawing  were 
developed  to  replace  the  threaded  connections.     With  these 
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ronnectidii?  the  roundhnii-t.-  mains  arc  laid  out  in  the  tdrni  uf 
chords  of  the  circle  of  the  house  and  the  tlanges  liored  out 
at  an  anj;Ie  \'arying  from  the  axis  by  an  amount  sufticient  to 
bring  the  faces  of  the  adjoining  flanges  together,  with  the 
adjoining  sections  of  pijie  located  normal  to  the  center  lines 
of  tin-  St. ills.  The  flanges,  thus  bored,  are  shrunk  and  welded 
to  the  pipe,  which  has  been  cut  to  length,  and  the  faces  of 
the  flanges  are  then  accurately  ground  to  the  correct  angle  in 
a  machiiu'  es|)ecialh-  de\elo[)ed  for  the  purpose.  Since  the 
development  of  the  leadizing  process  on  a  commercial  basis 
the  sections  of  piju-  thus  fabricated  are  further  ]iroteite(l  Ijy 
the  addition  of  a   strong  lead  coating. 


The  leadizing  process  was  first  developed  on  the  .'\tchison, 
Topeka  &  Santa  Fe  about  seven  years  ago.  It  consisted  in 
immersing  the  f>ipes  or  other  steel  to  be  coated  in  a  hot  bath 
of  acetate  of  lead.  The  resulting  chemical  action  causes  the 
transfer  of  lead  to  the  surface  and  iron  to  the  bath,  the  action 
continuing  only  so  long  as  any  of  the  steel  surface  is  exposed. 
■|"he  lead  coating  is  therefore  extremely  thin  and  easily  sub- 
jected to  damage  in  handling. 

To  ])rovide  a  commerciall)'  practicable  coating  the 
Xaticnal  Pioiler  \\'ashing  Company  completes  the  lead  de- 
posit by  a  hea\'A'  electro  ]ilating  process.  .\fter  this  the 
material  i-  thoroughly  washed  and  painted. 


Unusual  Applications  of  Franklin  Automatic  Wedges 


IN  the  de>ign  of  automatic  driving  Ijox  wedge.-,  a>  u?u,ill> 
a|iplied  by  the  Franklin  Railway  Supply  Company,  New 
^■ork.  the  s|)ring  operates  directly  on  the  wedge  bolt  and 
is  placed  underneath  the  pedestal  binder.  There  are,  how- 
ever, many  locomotives  with  small-sized  driving  wheels  where 
the  clearance  between  the  binder  and  the  rail  is  not  sufficient 
to  permit  such  an  application.  There  also  are  a  considerable 
number  of  locomotives  having  thimble  binders  which  make  it 
impossible  to  employ  the  standard  spring  arrangement.  In 
such  cases  as  well  as  in  some  others  it  is  necessary  to  resort 
to  special  spring  arrangements  to  take  care  of  the  peculiar 
conditions.  A  few  of  the  unique  designs  of  automatic  driv- 
ing box  wedges  that  have  been  made  recently  to  meet  unusual 
locomotive  conditions  are  shown  in  the  illustrations. 

The  arrangement  shown  in  Fig.  1  is  one  that  has  been  used 
on  a  number  of  small  10-wheel  locomotives  having  pedestal 
binders  of  the  thimble  type.  As  will  be  noted,  a  lever  has 
been  introduced  between  the  wedge  and  the  operating  spring. 
One  end  of  the  lever  is  forked  in  order  to  straddle  the  frame 
and  engage  with  slots  on  extended  lips  added  to  the  wedge. 
The  lever  and  fulcrum  pin  of  the  spring  bolt  are  carried  on  a 
cast  fulcrum  bracket  which  is  bolted  to  tlie  frame,  being  held 
by  three  bolts.  The  bolts  are  located  just  beneath  the  lower 
rail  of  the  frame  and  thus  do  not  weaken  it.  On  other  loco- 
motives a  boss  for  the  lever  fulcrum  pin  has  been  welded  to 
the  frame.  Where  more  convenient,  the  spring  bolt  may  be 
forked  and  straddle  the  lowvr  rail  of  the  frame  with  the 
spring  bolt  fulcrum  pin  carried  in  a  bracket  held  by  the  cross- 
tie  bolts.  Arrangement^  of  this  kind  dispense  with  addi- 
tions below  the  frame  and  thus  are  suitaWe  for  engines  with 


.--mall    wheel-    or    those   having    underhung    .spring    rigging. 

The  arrangement  shown  in  Fig.  2  was  used  on  some  Mallet 

locomotives  of  the  O-S-8-0  type  on  the  Bingham  &  Garfield. 


Fig.   2 — Arrangement   on    Mallet    Type    Locomotives  of  the    Bingham 
&    Garfield 

In  this  case  the  space  occupied  underneath  the  frame  was  re- 
duced to  a  minimum  by  the  introduction  of  a  lever  and  a  rail 
clearance  of  from  6^^  in.  to  6}^,  in.  was  thus  secured.     The 
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bracket  is  fastened  to  the  5^  in.  wide  frame  by  two  bolts 
and  the  lever  is  placed  at  an  angle  of  45  deg.  with  the  frame, 
thereby  obtaining  sufficient  clearance  for  the  spring  and 
locating  the  spring  adjusting  screw  in  an  accessible  position. 


Fig.  3  shows  a  novel  methwj  employed  to  obtain  the  neces- 
sary rail  clearance.  In  this  case  the  adjusting  .spring  is 
placed  horizontally  just  beneath  the  frame  and  a  bell  crank 
lever  used  to  transmit  the  spring  pressure  to  the  wedge. 


Heavy  Planer-Type  Milling   Machines 


ANEW  series  of  planer-type  milling  machines  has  re- 
cently been  added  to  the  heavy-duty  milling  machines 
made  at  the  Newton  Works  of  the  Consolidated  Ma- 
chine Tool  Corporation,  New  York.  They  are  designed  to 
meet  present  day  demands  for  high-production  machiner}- 
in  locomotive  building  and  repair  shops  as  well  as  other 
large  manufacturing  plants.  The  machines,  known  as  Multi- 
Millers,  are  rigidly  constructed  and  provided  with  a  wide 
range  of  feeds  and  table  speeds  adapting  them  to  both  light- 


Planer-Type    Miller   with    Four    Heavy-Duty    Milling    Heads 

and  heavy-duty  milling.  Control  levers  are  located  on  both 
sides  of  the  machine  in  front  of  the  housings  so  that  the 
operator  has  complete  control  from  the  side  which  is  most 
convenient. 

The  bed  is  of  one-piece  box  construction  with  closed  top 
to  meet  safety  rec|uirements.  It  has  an  internal  gib  which 
clamps  the  table  firmly  to  the  bed  when  feeding  the  saddles 
holding  the  vertical  heads  along  the  cross-rail.  The  up- 
rights are  bolted  to  the  sides  of  the  bed  and  have  a  42-in. 
bearing  on  each  side.  The  table  is  of  the  double  plate  con- 
struction with  a  total  thickness  of  8  in.  over  the  ways  and 
each  way  provides  a  bearing  7  in.  wide.  When  the  machine 
is  ecjuipped  with  cutter  lubrication  system,  the  table  is  fitted 
with  shields  and  is  arranged  to  handle  lubricant  in  large 
volume. 

The  table  rack  is  of  fine  pitch  and  has  a  face  6  in.  wide. 
Power  rapid  traverse  is  provided  and  moves  the  table  at  the 
rate  of  12  ft.  per  min.  in  both  directions.  Hand  adjust- 
ment is  also  provided.  The  table  length  is  sufficient  to  al- 
low a  12-in.  cutter  to  clear  the  work  at  both  ends  when  the 
table  has  traveled  through  a  distance  equal  to  the  rated  length 
of  the  machine.  The  table  feeds  are  entirely  independent  of 
the  spindle  speeds.  They  are  18  in  number  and  range  from 
1  in.  to  .)3  in.  per  min. 

The  housings  are  of  box  section  bolted  and  doweled  to  the 
sides  of  the  bed,  being  reinforced  at  the  top  by  a  heavily- 
ribbed  tie-beam   18   in.   deep.     The  housings  are  of  liberal 


Ijroportion.s  in.suring  rigitlity  and  accuracy  of  uliiiement  un- 
der the  heaviest  cuts. 

The  cross-rail  is  a  one-piece  casting  with  a  16-in.  face. 
It  is  strengthened  vertically  and  horizontally  according  to 
the  width  of  the  machine. 

The  cross-rail  counterweights  are  contained  within  the 
housings  and  the  cross-rail  can  be  raised  and  lowered  by 
power  rapid  traverse  in  both  directions  at  the  rate  of  3  ft. 
per  min.  Hand  adjustment,  controlled  from  the  end,  enables 
the  rail  to  be  moved  ,}■$  in.  per  turn  of  the  crank.  The  c^oss- 
rail  is  clamped  to  the  inner  and  outer  faces  of  both  housings 
through  cam-actuated  clamps  controlled  from  the  front  of  the 
machine. 

The  saddles  for  vertical  spindle  on  cross-rail  arc  inde- 
pendent of  each  other,  though  feed  and  rapid  traverse  are 
taken  from  the  same  shaft.  Each  .saddle  has  hand  adjust- 
ment, feed  and  rapid  traverse  in  both  directions  on  the 
cross-rail,  with  provision  for  clamping  by  wedge  action, 
when  table  feed  is  being  u.sed.  Feed  for  each  head  is  en- 
gaged or  disengaged  from  the  end  of  the  cross-rail.  It 
ranges  from  '2   in.  to  16 J/2   in.  per  min.     The  saddles  for 


View   Showing   Controls   and    Powerful    Spindle    Driving    Mechanism 

horizontal  spindles  are  separately  counter-weighted  and  in- 
dependently controlled,  and  are  arranged  so  that  they  can 
be  bolted  to  the  under  side  of  the  cross  rail  when  desired. 

The  spindles  are  made  from  solid  steel  forgings  and  are  of 
taper  end  construction  with  Morse  taper  hole,  face  keyway 
and  draw-in  bolt.  They  are  hardened  and  finished  ground 
on  dead  cerifers;  run  in  bronze  bushings  and  are  fitted  either 
with  Ames  dials  or  scales  as  desired. 

The  main  drive  is  bv  a  pl)()S|>hor  bronze  worm  wheel  which 
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is  bolted  to  a  hub  carried  in  a  bearing  separate  from  the 
spindle;  thereby  relieving  the  spindle  of  torsional  thrusts. 
On  each  head  there  is  provision  for  disengaging  the  spindle 
so  that  it  does  not  op)erate  except  when  its  service  is  required. 
All  gears  in  the  driving  and  feed  train  are  either  of  hardened 
steel  or  phosphor  bronze,  except  the  table  rack  and  large 
diameter  table  gear,  which  are  cast-iron.  All  driving  and 
feed  gearing  are  enclosed  to  run  in  oil,  the  gears  being  en- 
closed for  safety  bv  built-in  methods  rather  than  bv  arranc;e- 


ment  of  loose  covers  such  as  are  frequently  employed. 
The  machines  can  be  arranged  for  belt  or  motor  drive 
through  a  friction  clutch  pulley  mounted  on  top  of  the  left 
upright,  the  power  being  transmitted  through  a  horizontal 
shaft  to  a  12-speed  gear  bcx  mounted  on  the  right-hand  up- 
right. The  motor  is  belted  to  the  main  pulley  and  can  be 
mounted  on  the  floor,  wall  or  ceiling  as  preferred.  The 
type  of  drive  tends  to  eliminate  vibration  in  the  machine  due 
to  the  high  speed  of  the  motor. 


Clark  Pressure  Retaining  Valves 


THE  Clark  Company,  West  Pittston,  Pa.,  has  now  de- 
signed complete  pressure  retaining  valves  of  both  the 
single  and  the  double  pressure  types.     These  contain 
the  Clark  valve  of  rubber  composition  which  was  designed 
originally  as  a  substitute  for  the  weighted  valve  in  the  older 
type  of  retainers. 

The  plug  cock  used  in  other  pressure  retaining  valves  has 
been  dispensed  with  and  in  its  place  a  camshaft  has  been 
mounted  in  the  top  of  the  case.  This  cam,  dependent  upon 
its  position  as  determined  by  an  attached  lever  handle,  either 
permits   the  valve  to   lift   and   allow  the  exhaust   from   the 


triple  valve  to  escape  to  the  atmosphere  without  obstruction 
or  e.xerts  a  certain  pressure  on  top  of  the  stem  attached  to 
the  rubber  valve  and  thus  determines  the  amount  of  air  pres- 
sure retained  in  the  brake  cylinder.  In  the  single  pressure 
retainer  there  are  two  positions  for  the  cam  shaft  handle  and 
three  positions  for  the  double  pressure  retainer.  The  pos- 
sibilit}'  of  leakage  past  a  plug  cock  is  obviated  by  this  con- 
struction. 

A  still  further  modification  consists  in  the  use. of  a  single 
attaching  lug  at  the  top  of  the  valve.  With  this  form,  a  pipe 
clamp  is  used  below  the  valve. 


Four- Wheel  Drive  Motor  Car  and  Trailer 


THE  ])ast  year  has  seen   a  slow  but  steady  increase  m 
the  number  of  gasoline  driven  motor  cars  used  on  small 
roads  and  for  branch  line  traffic  on  larger  roads.     At 
the  present  time  there  is  a  noticeable  tendency  toward  the 
development  of  larger  and  more  powerful  units  and  in  many 


has  furnished  recently  to  the  Hocsac  Tunnel  &  Wilmington 
a  two-unit  train  in  which  a  number  of  improvements  have 
been  embodied.  The  cars  are  of  steel  construction  throughout 
and  neat  in  appearance.  The  motor  car  is  25  ft.  Sj/j  in.  long 
from  center  to  center  of  couplings  and  has  a  wheel  base  of 


Two-Unit  Train  on  Hoosac  Tunnel  &  Wilmington  Accommodates  44  Passengers  and   Baggage 

cases  increased  flexibility  is  attained  by  the  use  of  a  trailer,  15  ft.  5  in.    The  trailer  car  is  27  ft.  5  in.  long  from  center 

a  sufficiently  powerful  engine  to  drive  the  two  cars  being  to  center  of  couplings  and  has  the  same  wheel  base  as  the 

used  for  the  motor  car.  motor  car.     The  body  of  the  motor  car  is  21  ft.  7  in.  long 

The  Four-Wheel  Drive  Auto  Company,  Clintonville,  Wis.,  and  that  of  the  trailer  25  ft.  6>^  in.    The  motor  car  has  seats 
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for  15  passengers  and  an  80  sq.  ft.  space  for  carrying  2,000 
lb.  of  baggage  or  express  matter.  The  motor  car  complete 
with  body  weighs  18,000  lb.  or  11,000  lb.  for  the  chassis 
without  body.  The  trailer  car  weighs  16,000  lb.  complete 
with  body  or  6,300  lb.  for  the  chassis  alone  and  seats  40  pas- 
sengers. The  great  importance  of  a  minimum  light  weight 
of  car  per  passenger  carried  evidently  has  been  kept  in  mind 
for  the  car  weight  is  only  617  lb.  per  passenger  seated. 
Power  is  furnished  by  a  6-cylinder  Wisconsin  engine  hav- 


Air    Brakes    with    Well    Designed    Brake    Rigging    Are    Used    on 
These  Cars 

ing  cylinders  5.1  in.  in  diameter  and  5.5  in.  stroke.  The 
horsepower  is  62  hp.  S.  A.  E.  rating  and  94  hp.  developed 
on  brake  test.  The  equipment  includes  a  Stromberg  plain- 
tube  carburetor,  an  Eismann  high  tension  magneto  and  a 
30  gal.  gasoline  tank.     Gasoline  is  fed  by  pressure,  the  air 


pressure  being  supplied  by  a  reducing  valve  connected  to  the 
air  brake  system. 

The  car  is  driven  by  all  four  wheels.  Transmission  is  by 
means  of  a  jaw  clutch,  the  gears  being  always  in  mesh.  Four 
speeds  forward  and  four  speeds  in  reverse  are  provided.  The 
axles  are  rigid  and  of  the  full  floating  type.  The  wheels  are 
35  in.  in  diameter,  of  cast  steel  and  fitted  with  rolled  steel 
tires. 

Considerable  attention  has  \xen  given  to  the  .'spring  suspen- 
sion to  provide  easy  riding  and  at  the  same  time  take  care  of 
lateral  sway.  The  springs  are  54  in.  long,  2]/^  in.  wide  and 
made  of  chrome-silicon-manganese  steel,  heat  treated.  The 
four  springs  are  connected  to  tlie  chassis  frame  with  double 
spring  shackles  which  permit  the  chassis  to  swing  sidewise 
slightly,  thus  cushioning  the  side  impacts  against  the  rail. 
The  spring  arrangement  may  be  seen  in  the  illustration  of  the 
chassis  and  also  in  the  view  of  the  brake  rigging  underneath 
the  car. 

In  equipment  and  furnishings  the  two  cars  are  complete 
and  modern.  Drinking  water  and  toilet  facilities  are  pro- 
vided. A.  R.  A.  couplers  are  fitted.  Heating  is  secured  by 
passing  the  exhaust  gases  through  a  system  of  piping,  al- 
though a  hot  water  system  may  be  substituted  if  preferred. 
Seats  are  of  full  size,  the  same  as  used  in  steam  passenger 
coaches.  Electric  lights  are  used  for  illumination  and  head- 
light. 

Air  brakes  of  the  Westinghouse  semi-automaiic  type  are 
provided.  The  air  compressor  of  10  cu.  ft.  per  minute  ca- 
pacity is  mechanically  driven  from  the  rear  of  the  transmis- 
sion and  is  controlled  by  an  automatic  governor.  The  semi- 
automatic brake  is  a  two-pipe  system  similar  to  that  used 
on  electric  surface  cars  where  motor  and  trailer  cars  are 
operated.  Operator's  valve,  application  valves,  emergency 
valves,  etc.,  are  included.  Cast  iron  brake  shoes,  one  pei 
wheel,  are  of  the  same  type  used  in  steam  service.  The  man- 
ner in  which  the  brake  rigging  is  suspended  is  clearly  shown 
in  one  of  the  illustrations. 


Pipe  Threading  and  Cutting  Machine 


THE  Landi.s  Machine  Company,  Waynesboro,  Pa.,  has 
added  to  its  line  of  pipe  threading  and  cutting  ma- 
chines an  18  in.  size.  The  range  of  this  machine  is 
from  8  in.  to  18  in.  and  this  entire  range  is  covered  by  one 
die  head  and  one  set  of  chasers.  The  machine,  which  is  about 
12  ft.  long  by  6  ft.  wide,  weighs  22,000  lb.  It  has  a  single 
pulley  drive  and  the  variations  in  speeds,  eight  in  number, 
are  obtained  by  means  of  a  speed  box  located  beneath  the 
main  spindle.  .\  friction  clutch  is  mounted  on  the  main 
drive  shaft  with  the  pulley.  The  operating  cone  of  the  clutch 
is  moved  by  two  levers  which  are  located  at  the  ends  of  the 
head  stock  within  easy  reach  of  the  operator.  The  forward 
lever  is  used  when  threading  pipe,  while  the  lever  at  the 
rear  end  of  the  machine  is  used  for  starting  and  stopping 
when  making  up  flanges.  The  lever  in  the  middle  is  for  re- 
versing. 

All  gears  are  fully  enclosed  and,  with  the  exception  of  the 
main  drivnng  gear  and  its  pinion,  run  in  an  oil  bath.  The 
main  bearings  of  the  hollow  spindle  are  lubricated  with  flat 
link  chains  which  run  in  oil  contained  in  large  reservoirs  in 
the  base.  The  driving  pinion  shaft  as  well  as  the  reverse 
shafts  are  lubricated   by  sight   feed  oilers. 

.'Vt  each  end  of  the  hollow  spindle  there  is  a  three-jaw 
independent  chuck  for  holding  the  pipe.  The  rear  chuck 
is  equipped  with  flange  grips  for  fitting  flanges. 

The  carriage  which  supports  the  die  head,  the  cutting  off 
tool,  and  the  reaming  tool  are  moved  either  by  power  or  by 
hand.     The  power  traverse  or  movement  is  both  forward  and 


liackward  and  is  controlled  b)-  a  lever  located  on  tlie  o])erat- 
ing  side  of  the  carriage.  In  advancing  the  carri^ige  toward 
the  chuck,  the  lever  is  pulled  and  held  until  the  threading 
position  for  the  die  is  reached.     In  re\i«rsing  the  movement 


Landis   8-in.   to   18-in.    Pipe   Threading    Machine 

of  the  carriage,  the  lever  is  pushed  forward  and  held.  Re- 
leasing the  lever  stops  the  carriage  at  any  point  within  its 
travel. 

Automatic  stops  prevent  the  die  head  from  coming  in  con- 
tact with  the  chuck  in  the  forward  movement  and  the  carriage 
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from  running  off  the  guides  of  the  machine  in  the  backward 
movement.  The  reaming  tool  is  quickly  set  to  position  and 
locked  with  a  lever. 

The  machine  is  converted  to  motor  drive  by  replacing  the 


pulley  witli  a  sprocket  and  mounting  the  motor  on  a  base  over 
the  gear  box.  A  silent  chain  is  employed  to  drive  from  the 
motor  to  the  sprocket.  The  Landis  long  life  tangential 
chaser  is  used  with  this  machine. 


Bradford  Rocker  Type  Draft  Gear 


THE  Bradford  Draft  Gear  Company,  Xew  York,  with- 
out departing  from  the  principle  or  general  design 
of  the  rocker  type  draft  gear,  has  materially  increased 
its  strength  and  shock-absorbing  capacity.  In  its  present 
form  this  gear  has  a  capacity  of  500,000  lb.  and  can  be  de- 
signed for  a  travel  up  to  2}^  in. 

The  Bradford  rocker  type  draft  gear,  as  will  be  noted  from 
the  illustration,  consists  of  two  cast-steel  spring  housings, 
two  pairs  of  interacting  steel  rockers,  two  sets  of  special 
springs  and  two  spring  plates  between  the  springs  and  the 
rockers.  All  parts  are  held  together  for  shipment  and  appli- 
cation by  1  in.  by  J/g  in.  band  iron  hooks. 


pKjint,  there  is  but  little  wear  under  normal  operating  condi- 
tions. The  fact  that  the  gear  is  assembled  under  initial  com- 
pression insures  that  whatever  wear  may  occur  will  have 
little  effect  on  the  capacity.  Should  the  parts  wear  an 
amotmt  equal  to  %  in.  coupler  travel,  this  would  merely  re- 
duce the  initial  resistance  of  the  gear  from  12,000  lb.  to 
8,000  lb. 

During  the  last  half  of  the  travel,  the  contour  of  the 
rockers  increases  the  effective  spring  pressure  and  the  friction 
builds  up  rapidly  so  that  an  ultimate  capacity  of  500,000  lb. 
is  obtained.  The  injurious  effect  of  unusually  severe  shocks 
occasionally  encountered  in  service  is  thus  guarded  against. 


High   Capacity   Bradford   Rocker  Type   Draft  Gear 


One  end  of  each  rocker  rotates  on  a  cylindrical  seat  in  the 
spring  housing  while  the  other  end  bears  on  the  spring  plate. 
The  inner  contacting  faces  of  the  rockers  are  of  two  different 
contours,  the  face  of  one  rocker  being  straight  and  that  of 
the  engaging  rocker  being  made  up  of  a  series  of  curves. 

The  peculiar  shape  of  the  rockers  is  such  that  for  the  first 
1^  in.  of  gear  travel  the  action  of  the  rockers  is  almost  en- 
tirely a  rolling  one.  The  performance  is  practically  the  same 
as  that  of  a  plain  spring  gear.  As  the  shocks  received  in 
ordinary  service  would  not  compress  the  gear  beyond  this 


The  initial  leverage  ratio  of  the  gear  is  about  1-^  to  1 
and  this  is  but  slightly  increased  at  1-^  in.  travel.  At  full 
travel  it  becomes  over  3  to  1. 

An  important  feature  of  the  improved  gear  lies  in  the 
50,000  lb.  capacity  springs  now  employed.  These  springs, 
in  addition  to  being  made  of  special  steel  and  carefully  heat 
treated,  are  of  a  peculiar  section  as  will  be  noted  from  the 
illustration.  The  flat  faces  are  of  great  value  in  preventing 
injury  to  the  springs  should  the  gear  be  compressed  solid 
under  unusually  severe  shock. 


Wabco  Gaskets  for  Brake  Cylinder  Pressure  Heads 


THE    Westinghouse    .Air    Brake    Company,    Wilmerding, 
Pa.,  has  developed  and  recently  placed  on  the  market 
a  new  brake  cylinder  pressure  head  gasket,  called  the 
"Wabco."    These  gaskets  are  made  of  the  same  materials  as 
enter  into  the  construction  of  Wabco  packing  cups  which  have 
been  in  general  service  for  some  time. 

A  tough,  oil-proof  and  heat-proof  composition  is  used  in 
combination  with  an  open-mesh,  heavy  cord  fabric.  The 
fabric,  around  and  through  which  the  composition  is  moulded. 


serves  as  a  skeleton  framework  to  give  stamina  to  the  gasket. 
It  is  not  as  limp  as  the  ordinary  rubber  gasket  and  the  work 
of  applying  it  to  the  brake  cylinder  consequently  is  con- 
siderably facilitated. 

The  special  composition  employed  is  of  such  character  that 
it  will  not  disintegrate  even  after  long  service  under  condi- 
tions which  would  cause  the  ordinary  rubber  gasket  to  break 
down.  Because  of  the  fact  that  they  remain  intact  when  re- 
moved from  the  cylinders  at  the  cleaning  period,  Wabco  gas- 
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kets  can  be  reapplied,  which  is  rarely  possible  when  a  rubber 
gasket  is  used.  These  gaskets  do  not  lose  their  life  when 
subjected  to  high  cylinder  temperatures,  therefore  they  are 


especially  valuable  for  use  in  driver  brake  cylinders  which 
often  are  so  located  that  they  receive  considerable  heat  from 
the  boiler  of  the  locomotive. 


American  Car  Door  Operating  Device 


THE  car  door  fixtures  made  by  the  .AmL-riian  Car  Door 
Company,  Michigan  City,  Ind.,  are  used  in  connection 
with  sliding  doors  for  box  cars  and  consist  of  the  com- 
plete door  hardware,  including  roller  track,  hangers,  rollers, 


Fig.   1 — American   Car   Door   Operating    Device    in    Disengaged 
Position 


front  lips,  rear  stops,  bottom  guides,  burglar-proof  guides, 
steel  binding,  American  fle.xible  protection  strip  and  the 
American  door  operating  device. 

The  principal  feature  of  these  fixtures  is  the  door  operat- 


^^^^BKJ!7^> 

»■ 

J 

1^^^^^^ 

^■ne 

m 

« 

Fig.   2 — A    Powerful    Force    Is   Available   for  Opening   or   Closing   the 

Door 

ing  device  which  is  a  door  starter,  closer  and  sealing  ar- 
rangement combined  into  one  unit.  The  purpose  of  this 
device  is  to  afford  a  mechanical  means  to  force  the  door  open 
or  to  pull  it  closed  which  will  prevent  the  necessity  of  prying 


or  sledging  at  the  door  to  start  it  open  or  completely  to 
close  it. 

Power  to  open  or  close  the  door  is  obtained  by  the  use  of 
a  bell-crank  lever  located  on  the  door  post  and  the  connecting; 
link  attached  to  the  sliding  door.  The  door  travel  of  Z'/z  in.. 
is  secured  w'ith  a  lever  ratio  of  5  to  1. 

In  the  closed  and  locked  position  the  connecting  link  is 
engaged  with  a  protruding  lug  on  the  bell-crank  lever  and  is 
in  a  horizontal  position.  A  seal-pin  is  provided  which  is  in 
front  of  the  connecting  link  and  is  free  to  be  raised  and 
lowered  within  the  limits  of  the  two  lugs  in  the  bracket. 
The  seal-pin  is  retained  within  these  two  lugs  by  the  heads 
of  a  rivet  which  passes  through  the  central  portion  of  the 
seal-pin.  The  handle  of  the  lever  is  in  a  vertical  position 
and  is  provided  with  a  slotted  lug  which  the  lower  portion  of 
the  seal-pin  passes  through,  locking  it  in  place.  I'he  upper 
projecting  portion  of  the  seal-pin.   which  is  forward  of  the 
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Fig.  3 — Door  Locked  and  Car  Sealed 

connecting  link,  locks  it  in.  position  and  it  cannot  be  dis- 
engaged from  the  lug  on  the  lever  without  first  raising  the 
seal-pin  to  disengage  the  lever  and  then  dropping  the  seal-pin 
to  its  low  position. 

The  seal  passes  through  the  upper  portion  of  the  seal-pin 
and  the  slotted  lug  on  the  connecting  link,  making  it  impos- 
sible to  operate  the  device  or  to  gain  entrance  to  the  car  with- 
out destroying  the  seal. 

When  the  car  door  is  open  all  parts  of  this  device  are  clear 
of  the  door  opening  and  do  not  project  or  obstruct  the  door 
opening. 


Air  Compressor  Exhaust  Disposition  and  Utilization 


FOR  a  number  of  years  it  has  been  the  usual  standard 
practice  on  most  railroads  to  pipe  the  exhaust  of  the 
locomotive  air  comoressor  into  the  left  back  exhaust 
passage  of  the  locomotive  cylinder.  This  has  been  a  con- 
venient fK)int  for  a  connection  and  the  air  compressor  exhaust 
was  disposed  of  with  little  added  draft  on  the  fire.  The  ar- 
rangement is  not  ideal  since  the  back  pressure  on  the  air  com- 
pressor may  be  considerable  should  an  air  compressor  ex- 
haust occur  at  the  same  instant  as  that  from  the  back  end  of 
the  left-hand  locomotive  cylinder.     To  overcome  this  objec- 


tion and  at  the  same  time  so  dispose  of  the  air  compressor 
exhaust  that  some  real  benefit  will  be  derived  from  it,  the 
Locomotive  Lubricator  Company,  Chicago,  has  devised  an 
arrangement  by  which  the  air  compressor  exhaust  is  piped 
to  all  four  exhaust  passages  from  the  main  locomotive  cylin- 
ders. The  air  compressor  exhaust  can  then,  so  to  speak,  take 
the  course  of  least  resistance  with  a  corresponding  benefit 
to  the  compressor  in  reduction  of  back  pressure  and  an 
increase  of  capacity  and  efficiency. 

The  advantages  of  this  arrangement  are  not  limited  to  the 
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air  compressor  as  it  provides  an  excellent  drifting  device. 
The  air  compressor  exhaust  acts  to  break  the  cylinder  vacuum 
fomied  wlu-n  th.e  throttle  is  shut  off  and  the  locomotive  is 
drifting  down  a  liill  or  approaching  a  station  stop  and  thus 
avoids  the  drawing  in  of  front  end  gases  and  cinders 
through  the  exhaust  nozzle. 

Wlien  a  locomotive  is  drifting  is  the  time  when  the  air 
compressor  is  fnMHR-ntly  nnming  at  more  than  its  average 
speed.  Should  the  amount  of  exhaust  steam  from  the  air 
compressor  he  insufficient,  as  might  occur  on  roads  where 
there  is  considerable  drifting,  the  Locomotive  Lubricator 
Company  has  arranged  to  provide  an  auxiliary  valve  which 
will  automaticallv  admit  a  certain  quantity  of  live  steam  to 


the  exhaust  passages  when  the  locomotive  throttle  is  closed. 
This  valve  is  opened  by  a  tappet  attached  to  the  throttle 
lever,  but  the  amount  of  opening  can  be  easily  regulated  by 
the  engineer. 

As  the  air  compressor  exhaust  carries  with  it  a  certain 
amount  of  lubricating  oil,  the  benefit  to  the  valves  and  cylin- 
ders will  be  even  greater  than  from  direct  steam.  The  ar- 
rangement is  simple  and  there  is  practically  nothing  to  get 
out  of  order.  It  is  stated  that  the  mileage  of  valve  and 
cvlinder  packings  has  been  materially  increased  and  that 
carbon  incrustation  has  been  reduced  to  a  minimum  on  loco- 
motives equipped  with  the  air  compressor  exhaust  arrange- 
ment described. 


Coiled  Spring  Lid  Journal  Box 


IMlMjRIAXI'  nii|nii\-eiiH-iit~  in  the  detail-  nf  cunslructum 
have  been  made  recently  in  the  National  coiled  spring 
lid  journal  liox  manufactured  by  the  National  Malleable 
Castings  Company,  Cleveland,  Ohio. 

The"  face  of  the  box  opening  in  this  journal  box,  as  now 
furnished,  is  milled  to  insure  a  perfect  contact  with  the  lid. 
In  accordance  with  established  practice,  an  accurate  sur- 
face also  is  secured  on  the  journal  box  lids  by  placing  them 
between  two  dies  in  a  special  drop  hammer  machine.  As  a 
result,  a  continuous  contact  betAveen  the  lid  and  the  face  of 
the  box  opening  is  obtained  around  all  sides  of  the  opening 
and  the  box  is  consequently  dust  proof  and  oil  tight  when 
the  lid  is  closed. 

The  leverage  of  the  spring  fulcrum  lever  has  been  in- 
creased. This  gives  a  more  powerful  inward  pull  on  the  lid 
when  it  is  in  the  closed  position  and  compels  the  lid  to  close 
from  an  angle  of  approximately  60  deg.  from  the  liox  open- 
ing. 

In  the  hinge  lug,  as  well  as  in  all  other  respects,  this  box 
conforms  to  the  A.  R.  A.  standard  designs  and  requirements. 
Should  it  be  necessan,',  in  case  of  repairs  to  do  so.  an  A.  R.  A. 
standard  pressed  steel  or  cast  lid  with  a  flat  spring  can  be 
-uli-tituted    fe-r  the   lid   with   a   coiled   spring. 


National   Journal    Box    with    Coiled    S    r.ng    L  d 


High-Test  Vanadium  Steel  Locomotive  Frames 


Till'  fiiLir  new  Xcirfnlk  &  W  extern  electric  lueiimotive^ 
which  are  being  built  by  the  American  Locomotive 
Company  and  the  Westinghouse  Electric  &  Manufac- 
turing Company,  will  have  frames  of  a  special  high-test  va- 
nadium steel  supplied  by  the  Union  Steel  Casting  Company, 
Pittsburgh,  Pa.  .\s  each  of  these  locomotives  consists  of  two 
units,  a  total  of  si.xteen  frames  will  be  required,  four  for 
each  of  the  four  locomotives.  These  frames  are  41  ft.  2  in. 
long  with  tile  main  section  (>  in.  wide  and  weigh  2.-!, 700  lb. 
each. 

The  composition  used  is  the  result  of  research  work  during 

T.^BLE    1 — Specified    Physical    Properties 

Standard  High-Test 

Vanadium  \'anadiura 

Tensile  strength,  lb.  per  sq.   in 70.000  80,000 

Yield   point,  lb.   per  sq.   in 40.000  50,000 

Elongation    in    2    in 30  per  cent  20  per  cent 

Reduction    m   area 35  per  cent  40  per  cent 

the  past  year,  this  work  being  carried  on  by  co-operation  be- 
tween the  Union  Steel  Casting  Company  and  the  Vanadium 
Corporation  of  America. 

The  minimum  tensile  strength  and  also  the  yield  [x)int  of 
tliis  new  high-test  steel  is  10,000  lb.  greater  than  for  the 
standard  vanadium  steel.    This  increase  in  strength  has  l^en 


obtained,  moreover,  without  sacrificing  anything  in  the  way 
of  ductility  or  toughness,  the  specification  for  reduction  in 
area  having  been  raised  from  35  per  cent  to  40  per  cent  while 
the  elongation  in  2  in.  has  been  kept  at  20  per  cent.  A  com- 
parison between  the  physical  properties  of  the  two  steels  is 
shown  in  Table  I. 

The  manner  in  which  the  physical  specifications  are  being 
met  is  shown  by  the  results  of  eleven  tests  made  on  the  five 

Table    II — Slmm.vry    of    Test    Results 

Tensile  Elongation  Reduction 

Yield  Point             Strengtli  in  2  In.  in  Area 

lb.  per  sq.  in.       lb.  per  sq.  in.  percent.  percent. 

Ma.ximum    57,580                    97,120                    28.0  54.1 

Minimum    48,680                    80,880                    22.5  39.2 

.Average     54,550                    88.480                    24.7  46.6 

heats  for  the  first  five  frames  cast.  Instead  of  giving  these 
tests  in  detail,  the  results  have  been  summarized  in  Table  II. 
The  maximum  and  minimum  figures  show  the  ranges  for 
each  characteristic. 

The  Union  Steel  Casting  Company,  in  conjunction  with 
the  Vanadium  Corporation  of  America,  has  prepared  a  set 
of  specifications  for  high-test  vanadium  cast  steel  for  locc^- 
motive  frames.  In  general  form  the  specification  agrees  with 
those  of  the  .\merican  Society  for  Testing  Materials  and  the 
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American  Railway  Association.  In  addition  to  the  physical 
properties  already  mentioned,  tlie  chemical  requirements  are: 
Phosphorus  or  sulphur  not  over  0.05  per  cent,  and  vanadium 
not  less  than  0.16  per  cent.  The  steel  is  to  be  made  by  the 
open-hearth,  or  by  the  electric  furnace  process.  The  cast- 
ings after  being  allowed  to  cool  are  to  be  heated  to  the  proper 
temperature  to  refine  the  grain.     The  size  of  the  amiealing 


lugs,  tlie  location  of  the  test  coupons,  the  taking  of  drillings 
for  analysis  and  the  method  of  conducting  the  physical  tests 
are  all  covered.  Provisions  are  made  for  re-annealing  in  the 
event  of  the  first  tests  failing  to  meet  the  specifications. 
Minor  defects  which  do  not  impair  the  strength  of  the  cast- 
ings may  be  welded  with  the  approval  of  the  inspector.  If 
this  ;s  done,  the  casings  are  to  he  annealed  after  the  weldin". 


Car  Wheel  Borer  With  Air-Operated  Chuck 


RK.-KLIZIXG  the  \  ital  relation  of  the  wheel-clamping  and 
releasing  mechanism  in  a  car  wheel  borer  to  efficient 
operation,  the   Putnam  ^Machine  Works  of   Manning, 
Maxwell  &  Moore,  Inc.,  New  York,  has  brought  out  a  new 


Putnam    Car    Wheel    Borer    with    S-Jaw    Pneumatic    Chuck 


])neumatic  chuck  w^hich  clamps  or  releases  instantaneously 
and  can  be  operated  as  well  when  the  table  is  running  as 
when  it  is  stationary.  A  large  hole  all  the  way  through  the 
spindle  allows  free  passageway  for  the  chips. 

This  machine  is  also  equipped  with  a  pneumatic  hoi.st  for 
lifting  the  wheels  in  and  out  of  the  chuck.  By  the  manipula- 
tion of  one  valve,  convenient  to  the  operator,  the  movements 
of  the  hoist  are  easily  and  positively  controlled  for  raising, 
lowering,  or  holding  the  load  susjiended  at  any  point.  With 
this  combination,  all  the  time  formerly  used  in  clamping  and 
releasing  and  a  large  part  of  the  time  hoisting  in  wheels  has 
been  saved. 

The  hub-facing  ram  is  of  large  size  and  is  guided  at  the 
to])  Ijy  a  square  tongue  insuring  a  rigid  .support  for  the  tool, 
which  is  set  in  a  sliding  head  for  vertical  adjustment  of  the 
cut.  Hubs  may  be  faced  at  the  same  time  that  the  wheel  is 
being  bored,  or  independently  as  desired.  A  wide  range  of 
feeds  is  provided  for  both  the  facing  ram  and  the  boring  ram. 

The  drive  is  through  a  gear  box,  giving  four  speeds  in 
geometrical  progression  through  sliding  gears.  These  gears 
are  of  alloy  steel,  heat  treated  and  hardened  and  operate  in  a 
bath  of  oil.  A  powerful  multi-disc  friction  clutch  and  brake 
furnishes  a  convenient  means  for  starting  and  stopping  the 
machine. 

Wheels  of  from  16  in.  to  42  in.  diameter  can  be  bored  at 
speeds  ranging  from  10  to  .30  r.  p.  m.  and  feeds  from  3/64  in. 
to  3^  in.  Either  single  pulley  belt  drive  or  motor  drive  with 
a  15-hp.,  1,200  r.p.m.  motor  can  be  provided.  The  machine 
is  wholly  self-contained.  Arrangements  are  made  throughout 
for  convenient,  and  wherever  practicable,  reservoir  or  flood 
lubrication.  No  gears  or  other  dangerous  parts  are  exposed, 
full  protection  for  the  operator  and  conformity  to  safety  laws 
being  provided. 


Air  Brake  Equipment  for  Gasoline-Driven  Rail   Cars 


ANEW  form  of  air  brake  equipment  has  been  developed 
for  gasoline-driven  rail  cars  by  the  Westinghouse  Air 
Brake  Compan)-,  Wilmerding,  Pa.  Since  this  service 
involves  the  operation  of  a  single  motor  car,  or  at  the  most  a 
motor  car  and  a  trailer,  the  equipment  is  of  the  semi-auto- 
matic typ^r 

The  source  of  pressure  for  the  brake  system  is  an  air 
compressor,  mechanically  driven  from  the  power  take-off 
on  the  transmission  through  a  pneumatically  operated  disc 
clutch.  The  compressor  is  single-acting  with  two  cylinders, 
and  because  of  its  low,  compact  design,  is  called  the  "Bunga- 
low-" tj-pe.  Its  operation  is  automatically  controlled  by  a 
governor  of  the  double  safety  valve  type. 

This  semi-automatic  equipment  has  all  the  advantages  of 
a  straight  air  brake  equipment  in  which  air  is  admitted 
straight  from  the  reserv^oirs  in  which  it  is  stored  to  the  brake 
cylinder  through  the  brake  valve  and  piping  during  ordinary' 
service  brake  applications.  It  is  simple,  of  few  parts  and 
flexible;  i.  e.,  the  pressure  in  the  brake  cylinder  may  be  in- 
creased or  decreased  at  the  will  of  the  operator  in  accordance 


with  the  requirements  of  condition  of  rail,  grade,  loading  and 
kind  of  stop  desired.  It  also  has  the  safety  features  of  an 
automatic  equipment.    During  service  operations  of  the  brake. 


Mechanically   Driven    Bungalow  Type   Air   Compressor 

pressure  is  maintained  in  an  emergency  pipe.     Should  it  be 
imjjerative  to  stop  the  car  in  the  shortest  possible  distance  to 
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avoid  accident,  placing  the  brake  valve  handle  in  emergency  operates.      The   automatic   characteristic   of   this   equipment 

position  actuates  the  emergency  valve   which   automatically  makes  it  suitable  for  use  on  a  motor  and  trailer  car  train  in 

opens  a  direct  communication  between  the  main  reservoirs  view  of  the  safety  and  assurance  of  an  application  which  are 

and  the  brake  cylinder,  resulting  in  a  very  prompt  applica-  secured  in  the  event  of  such  an  emergency  as  that  of  a  burst 

tion.     In  case  of  ruptured  piping  also,  the  automatic  feature  hose  or  a  break-in-two. 


Symons  Double- Vee  Friction  Draft  Gear 


AXEW  type  of  friction  draft  gear,  known  as  the  Double- 
Vee,  is  being  introduced  by  the  designer,  W.  E. 
Symons,  New  York.  As  will  be  noted  from  the  illus- 
trations, this  gear  is  of  simple  construction  and  contains  but 
few  parts.  It  consists  of  a  casing,  two  V-shaped  friction 
wedges,  a  set  of  three  draft  springs,  a  pair  of  friction  springs, 
a  bolt  for  holding  the  friction  blocks  and  springs  together. 


on  one  of  these  gears,  the  following  results  were  obtained: 

Travel  Capacity 

!4  in 32,000  lb. 

1  in 56.000  lb. 

VA  ia 84,000  1b. 

2  in 201,000  1b. 

2V5  in 233,0001b. 

Closing     285,000  lb. 

An  important  feature  of  this  gear  is  the  fact  that  it  is  a 
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Details   of   the    Symons    Friction    Draft    Gear 


an  end  casting  for  the  casing,  an  inside  spring  seat  and  a 
follower. 

The  name  of  the  gear  is  descriptive  of  the  shape  of  the 
friction  faces  of  the  wedges  and  the  casing  grooves  in  which 
they  function.  The  spring  capacity  is  from  40,000  to  50,000 
lb.  and  the  i^ear  travel  2\'>  in.    In  a  test  which  was  conducted 


complete  and  self-contained  unit.  All  parts,  including  the 
follower,  are  fastened  together  ready  for  application.  No 
separate  or  additional  parts  are  required. 

As  will  be  noted  from  the  drawing,  the  dimensions  are  such 
that  it  can  be  applied  in  the  standard  A.  R.  A.  gear  pxxket, 
9  in.  by  12^  in.  by  24^^  in. 


Franklin  Power  Grate  Shaker  Improvements 


THE  Franklin   Railway  Supply   Company,   New  York, 
has  incorporated  several  changes  in  the  design  of  the 
/  power  grate  shaker  and  in  the  method  of  connecting 

it  to  the  grate  rigging  which  has  increased  the  reliability  of 
action,  added  to  the  durability  and  reduced  the  expense  of 
maintenance. 


A  full  throw  of  the  grates  is  essential  and  in  order  that 
this  may  be  insured,  the  number  of  connections  between  the 
grate  shaker  and  the  grate  rigging  should  be  as  few  as  pos- 
sible and  the  pins  properly  fitted.  The  best  arrangement  is 
secured  by  fastening  the  grate  shaker  cylinders  to  the  back 
head  of  the  boiler,  connecting  the  two  cylinders  together  with 
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a  square  shaft  and  rigidly  attaching  the  power  arms  to  the 
shaft  instead  of  fitting  them  loosely  as  has  been  the  practice 
hitherto.     In  some  instances  the  power  arms  now  are  shrunk 


Orafe  fulcrum  Levers 

Split    Bearings    Are    Used    When    the    Power    Arms    Are    Rigidly 
Attached    to   the    Shaft 


on  the  shaft  and  in  other  cases  they  are  attached  by  welding. 
When  the  power  arms  are  rigidly  fastened  to  the  shaft,  it  is 
necessary  that  the  grate  lever  fulcrum  brackets  be  equipped 
with  split  bushings  so  that  the  caps  are  removable  to  permit 
the  shaft  to  be  taken  out.  With  this  new  arrangement,  which 
is  shown  in  the  illustration,  the  only  points  where  lost  mo- 
tion may  develop  are  in  the  connections  to  the  connecting 
locks  and  the  pins  in  the  ends  of  the  fulcrum  levers  and  the 
grate  bars.  The  two  inside  grate  fulcrum  levers  and  bush- 
ings are  of  course  applied  to  the  shaft  before  the  power 
levers  are  attached. 

The  control  valve  has  been  changed  from  the  poppet  t\'pe 
to  the  slide  valve  type.  This  change  was  made  because  it 
has  been  found  that  after  continued  service  the  poppet  valve 
would  wear  and  permit  live  steam  to  blow  past  the  valve  into 
the  exhaust  port  and  maintain  a  back  pressure  on  one  end 
of  the  cylinder  which  considerably  reduced  the  power  of  the 
shaker.  With  the  slide  valve  now  used,  this  cannot  occur  as 
a  free  exhaust  is  maintained  at  all  times.  A  slide  valve  is, 
moreover,  much  more  easily  maintained  than  a  poppet  valve 
as  it  can  be  reseated  easily  should  a  leak  occur.  With  the 
poppet  type  valves,  when  wear  developed,  it  was  necessary 
to  bush  the  valve  body  and  apply  a  new  standard  valve  in 
order  to  secure  a  proper  fit. 


Rex  Coach  Seats  of  Improved  Design 


ANEW  coach  seat  of  improved  design  has  been  brought 
out  by  the  American  Car  &  Foundni-  Company.  New 
York.     This  seat,  known  as  the  Rex  coach  seat,  is  of 
simple  and  rugged  construction.     The  number  of  individual 


One   Model   of  the   Rex  Coach   Seat 

parts,  either  fixed  or  operating,  is  small  and  they  have  been 
well  proportioned  to  reduce  the  liability  of  breakage;  the  lim- 
ited number  of  rivets,  bolts  and  screws  has  reduced  the  pos- 
sibilities of  trouble  occurring  with  the  seat  mechanism.  The 
close  tolerances  in  machining  the  operating  parts  eliminates 
rattle,  while  the  large  bearing  surfaces  reduce  the  wear  and 
insure  long  life.  All  parts  are  manufactured  to  standards, 
making  them  interchangeable  should  repairs  be  necessary. 


The  reversing  mechanism,  which  is  independent  of  the 
pedestal  or  seat  end,  is  of  the  link  t}^e,  provided  with  large 
pivot  bearings  and  rigidly  tied  together  so  that  in  the  revers- 
ing operation  there  is  no  possibility  of  one  end  lagging  behind 
the  other  and  consequently  binding  and  racking  the  frame  of 
the  seat  back. 

All  members  subjected  to  stresses  are  of  rolled  or  forged 
steel.  The  use  of  pipe  for  the  carrying  rails  presents  a  neat 
and  sanitar}'  support  for  the  cushion  carrier,  as  well  as  a 
simple  and  efficient  connection  for  tliese  rails  to  the  mechan- 
ism of  the  end  castings. 

The  pedestals,  of  which  several  designs  in  pressed  steel  or 
malleable  iron  are  furnished,  are  independent  of  the  seat  rails 


The   Frame   of  the   Rex  Coach   Seat   Is  Simple  and    Rugged 

and  other  mechanism.  The  seat  ends  are  of  double-wall 
pressed  steel  fitted  with  wood  arm  rests.  Frames  for  cushion 
and  back  are  made  of  either  wood  or  steel.  An  automatic 
foot  rest  is  also  provided. 
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Walters  Double  Sander  Trap 


THE  Xo.  11  double  sander  trap  designed  by  J.  H.  Wal- 
ters, Anniston,  Ala.,  is  simple,  can  be  cleaned  easily 
should  any  obstruction  occur  and  is  interchangeable 
with  other  types  of  double  sander  traps.  A  single  central 
cleaning  plug  when  removed,  permits  of  the  cleaning  of  either 
or  both  portions  of  the  trap.  The  air  jets  are  located  outside 
of  the  sander  body.  The  shut-off  cocks  are  counterbored 
larger  at  the  end  entering  the  sander,  thus  permitting  the 
air  to  expand  and  eliminating  the  cutting  action  of  the  sand 
blast  against  the  body  of  the  trap.  A  hole  is  drilled  cross- 
wise through  the  body  of  the  cock  to  register  with  the  opening 
in  the  plug  when  it  is  turned  to  the  closed  position.     When 


turned  to  this  position,  a  small  wire  can  be  passed  through 
the  cock  which  will  clean  out  any  obstruction  that  there  may 
be  at  this  point. 

Cleaning  Plug  lor 
I       ir''  Both  Tfvps 


The   Walters   Double   Sander  Trap    Is  Arranged   for  Quick   Cleaning 
of  Air  Jets  and  Traps 


Powerful  72-lnch  Open-Side  Planer 


M.\NY  improvements  have  been  incorporated  in  a  new 
open-side  planer,  made  by  the  Cincinnati  Planer 
Company,  Cincinnati,  Ohio.  Besides  having  forced 
lubrication  to  the  vees,  which  has  been  the  standard  on  Cin- 
cinnati planers  for  some  years,  the  bearings  in  the  bed  are 
supplied  with  gravit}'  lubrication.  This  oil  is  strained, 
settled  and  filtered  several  times  before  returning  into  the 
bearings.  A  quantity  of  this  clean  oil  also  cascades  over 
each  gear  and  pinion. 

The  rail  is  fastened  to  the  knee  which  is  clamped  to  the 
colunm  through  two  large  T-slots.  .\  long  slide  nut — 
the  length  of  the  bearing  of  the  knee — is  placed  in  the  T-slots 
in  place  of  an  ordinary  bolt  head  or  short  nut,  thus  insuring 
a  secure  clamping  surface. 

The  bed  is  extremely  rigid  due  to  box  type  construction 
and  of  extra  depth.  This  has  been 
done  to  strengthen  the  bed  through 
a  place  where  the  greatest  amount 
of  rigidity  is  required  and  also  to 
provide  an  extra  long  bearing  for 
the  column.  The  cheeks  on  the 
bed  are  e.xtra  heav)',  extending 
considerably  above  the  top  of  the 
table  and  a  great  distance  below 
the  bottom  of  the  bed  which  pro- 
vides a  greater  area  for  bolting 
the  column  onto  the  bed.  Oil 
pockets  are  cast  integral  with  tlu- 
bed  of  such  length  to  prevent  any 
oil  dripping  on  the  floor. 

The  table,  of  the  standard  box 
type  construction,  is  provided  with 
inner  guides  which  have  a  bearing 
the  full  length  of  the  table.  The 
right-hand  side  of  this  table  is 
also  provided  with  a  clamp  which 

insures  the  table  against  lifting  out  of  the  vees  when  planing 
work  which  extends  beyond  the  left-hand  side  of  the  machine. 
The  column  is  thoroughly  braced  and  ribbed  on  the  inside  in 
such  a  manner  that  distortion  is  practically  impossible.  Be- 
sides having  the  column  bolted  and  dowelled  to  the  bed 
there  is  an  exceptionally  large  tongue  cast  integral  with 
the  bed  insuring  the  column  against  any  possible  chance 
of  moving. 

The  rail  is  equipped  with  a  power-elevating  device,  the 
screws  which  raise  and  lower  the  rail  being  mounted  on 
special  heavy  ball  bearings.  The  heads  are  also-  provided 
with  rapid  power  traverse  in  all  directions  and  are  equipped 
with  safety  crank  handles  which  will  prevent  accidents  when 
throwing  in  the  rapid  traverse.  This  is  so  arranged  that  when 
engaging  the  rapid  traverse  handle,  the  ordinary'  crank  handle 


will  stand  still.     There  is  a  limit  stop  which  prevents  the 
rail  from  raising  beyond  its  maximum  height. 

.\\\  the  control  levers  are  within  reach  of  the  operator, 
making  it  needless  for  him  to  move  out  of  his  position  at  any 
time  excepting  when  setting  up  work.     This  machine  will 


Modern    Features   of    Planer    Design    Are    Included    in    This   72-ln.    Open-side   Planer 

plane  72-in.  under  knee,  accommodating  work  12  ft.  long. 
The  width  of  the  table  is  62  in.  and  the  total  width  of  the 
machine  182  in.     The  driving  motor  is  rated  at  35  hp. 


Cutting  Up  Steel  Cars  with  the  Electric  Arc— In  an  article 
on  cutting  metals  with  the  electric  arc,  A.  M.  Candy  states  that 
by  this  process  an  entire  coal  car  was  cut  up  in  four  hours'  time 
into  pieces  sufficiently  small  to  be  handled  by  four  men  who  were 
shearing  the  material  into  smaller  pieces.  The  cost  of  the  arc 
cutting  including  labor  and  power  for  the  motor  generator  was 
$6.80.  For  cutting  rivets  currents  of  400  or  600  amperes  are 
usually  used.  When  using  400  amperes  the  average  operators  will 
cut  from  1,800  to  2,000  rivets  5-^  in.  in  diameter  per  10-hr.  day 
and  some  operators  will  run  as  high  as  2,600  to  3,100  such  rivets 
when  the  work  is  on  a  piece-rate  basis. 


The  L  tall  SuiHCnic  Court  holds  that  an  employee  killed  while 
repairing  a  locomotive  which  had  been  used  in  interstate  com- 
merce before  being  put  in  the  shop  for  repairs,  which  took  nearly 
a  month,  was  not  engaged  in  interstate  commerce. — Larkin  v. 
Industrial  Ccmmission    (Utah)    20S   Pac.   500. 

The  threatened  strike  of  shopmen  on  the  Denver  &  Rio  Grande 
Western  has  been  averted  by  Governor  Sweet,  of  Colorado,  who 
proposed  that  the  charges  of  unfair  practices  be  taken  before  the 
District  Court  at  Denver,  for  settlement.  The  shopmen  agreed 
to  aw-ait  the  decision  of  the  court,  which  has  authority  over  the 
road  through  the  receiver. 

.Atlantic  Coast  Line  Locomotive  No.  432.  Pacific  type,  hauled 
a  train  of  nine  cars,  carrying  members  of  Egypt  Temple  Shrine 
from  Tampa,  l-'la.,  to  Richmond,  Va..  early  in  June,  a  distance 
of  883  miles,  without  being  detached  from  the  train.  The  party 
was  en  route  to  the  Shriners'  conclave  at  Washington,  D.  C. 
Fires  w-ere   cleaned   at   intervals   of  approximately   100  miles. 

A  special  passenger  train  of  a  locomotive  and  seven  cars,  which 
left  Winnipeg,  Man.,  on  July  6  at  8:15  a.  m.,  ran  through,  over 
the  Canadian  Pacilic.  to  Quebec,  1,579  miles,  in  36  hours,  12 
minutes,  equal  to  43.6  miles  an  hour.  From  Smith's  Falls,  Ont., 
to  Ballantyne,  121  miles,  the  time  was  118  minutes.  The  regular 
time  of  the  fastest  train  between  Winnipeg  and  Quebec  is  53 
hours.  This  special  train  was  run  to  make  connection  with  a 
steamship  for  Europe  for  passengers  w^ho  had  been  delayed  west 
cf  Winnipeg  by  a  landslide. 

From  January  1  this  year  to  July  2,  a  total  of  10,217,830  tons 
of  bituminous  coal  had  been  unloaded  at  Lake  Erie  ports  for 
shipment  up  the  lakes.  The  Car  Service  Division  of  the  Ameri- 
can Railway  Association  reports  that  this  is  the  largest  quantity 
ever  dumped  during  the  corresponding  period  except  in  1921  when 
the  total  exceeded  the  total  this  year  by  38,059  tons.  During  the 
week  which  ended  on  July  2  this  year,  21.245  cars  w^ere  dumped 
at  Lake  Erie  ports,  the  largest  number  of  cars  reported  during 
any  corresponding  week  except  in  1921  when  that  total  was 
exceeded  by  141  cars. 

The  Meclianical  Division  of  the  American  Railway  Associa- 
tion has  four  scholarships  at  Stevens  Institute  of  Technology, 
Hoboken,  N.  J.,  two  of  which  are  now  vacant.  These  scholar- 
ships are  available  for  the  sons  of  members  of  the  division  and 
cover  the  regular  tuition  charges  for  a  four-year  course,  leading 
to  the  degree  of  Meclianical  Engineer  (M.  E.).  The  course 
offered  also  includes  instruction  in  electrical,  civil  and  other 
branches  of  engineering. 

Applications  for  these  scholarships  should  be  in  the  hands  of 
V.  R.  Hawthorne,  secretary,  as  promptly  as  possible.  In  case 
there  are  more  than  two  applicants,  they  will  be  given  to  the  two 
passing  the  entrance  examination  with  the  highest  standing. 


employee  all  of  the  premium  on  the  remainder.  Those  earning 
between  ?200  and  $300  a  month  may  take  out  $4,000,  of  which 
the  company  will  pay  40  per  cent  on  tlie  first  $2,000.  Individuals 
receiving  over  $300  a  mcnth  will  be  permitted  to  take  $5,000  of 
insurance,  of  which  the  railroad  will  pay  40  per  cent  of  the 
premium  on  the  first  $3,000.  The  $2,000  of  extra  insurance  at 
the  low  rates  offered  can  lie  obtained  without  medical  examina- 
tion, regardless  of  age  or  physical  condition,  provided  75  per 
cent  of  the  individuals  in  that  class  take  advantage  of  the  offer. 
Besides  life  insurance,  payable  at  death,  the  policies  w-ill  carry 
total  disabilitv  clauses. 


Loss  and  Damage  Reduced  Thirty  Per  Cent 

For  the  two  months  ended  February  28,  1923,  the  amount 
charged  to  loss  and  damage  on  the  Class  I  railroads  of  the  United 
States,  was  $6,978,716,  as  compared  with  $10,042,534  for  the  same 
period  last  year,  a  decrease  of  30.5  per  cent.  This  year's  record 
charges  to  rough  handling  18.4  por  cent;  to  unlocated  damage, 
14.7  per  cent;  defective  equipment  12.4  per  cent;  loss  of  entire 
package  10.2  per  cent  and  delay  9.1   per  cent. 


Missouri  Car   Shed  Act  Held  Unconstitutional 

The  Federal  District  Court  for  the  Eastern  District  of  Missouri 
holds  that  the  "Car  Shed  Act"  is  in  violation  of  the  state  Consti- 
tution as  being  too  indefinite  and  uncertain,  and  as  fixing  no 
ascertainable  standard  of  guilt.— Wabash  v.  'O'Eryan,  285  Fed. 
583. 


Revision  of  Car  Service  Rule  No.  14 

Car  service  rule  Xo.  14.  regulating  emergency  transfer  of 
ladhig  from  freight  cars,  has  been  revised  and  was  adopted  August 
1  by  letter  ballot  by  the  transportation  division  of  the  American 
Railway  Association  so  as  to  require  that  when  the  transfer  or 
readjustment  ot  a  load  is  necessary  because  of  the  omission  of 
proper  inside  door  protection,  the  cost  of  transfer  shall  be  borne 
bv  the  originating  road. 


St.  Louis-San  Francisco  Offers  Insurance  to 

Employees 

The  St.  Louis-San  Francisco  has  arranged  with  the  Metro- 
politan Life  Insurance  Company  to  issue  group  insurance  to  its 
officers  and  employees.  Those  earning  $200  a  month  or  less  will 
be  permitted  to  take  out  $3,000  insurance,  of  which  the  railroad 
will  pay  40  per  cent  of  the  premium  on  the  first  $1,000  and  the 


Fuel  Conservation  on  the  Missouri  Pacific 

A  general  fuel  conservation  committee,  including  the  general 
manager,  the  assistant  general  manager,  the  mechanical  superin- 
tendent, the  superintendent  of  transportation,  the  superintendent 
of  fuel  conservation,  the  fuel  purchasing  officer,  the  assistant  chief 
engineer,  the  auditor  of  disbursements  and  the  secretary,  has  been 
formed  on  the  Missouri  Pacific.  The  committee'  will  prescribe 
plans  and  practices  to  further  economiqf  in  fuel  purchases,  dis- 
tribution,  handling,    storage   and    consumption. 


A  Sixteen-Thousand  Ton  Train 

The  great  Northern  established  a  record  in  hauling  ore  on 
June  21  when  a  train  of  16,360  tons  was  moved  by  one  loco- 
motive to  AUouez  Dock  at  Superior.  Mallet  engine  No.  2022 
hauled  125  loaded  ore  cars,  from  an  assembly  yard  at  Kelly  Lake 
to  Baden,  Minn.,  a  distance  of  39  miles,  where  25  more  loads 
were  added  to  the  train  and  hauled  to  Allouez,  a  further  distance 
of  64  miles.  Between  Kelly  Lake  and  Baden  the  train  was 
hauled  up  a  0.3  grade  about  three  miles  long. 


Fuel   Association   Conducts   Prize   Paper   Contest 

A  prize  contest  for  the  best  paper  on  railway  fuel  conservation, 
open  to  engmemen,  firemen,  conductors,  brakemen  or  switchmen, 
has  been  announced  by  the  International  Railway  Fuel  Associa- 
tion. A  prize  of  $100,  offered  throu.gh  the  association  by  Eugene 
McAuliffe,  special  representative.  Union  Pacific  System,  will  be 
awarded  to  the  writer  of  the  best  paper  submitted,  the  judges 
to  be  M.  A.  Daly,  president  of  the  association;  L.  G.  Plant, 
mechanical  department  editor.  Railway  Review,  and  C.  B.  Peck, 
managing    editor,    Raihvay    Mechanical    Engineer.     The    contest 
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closes  on  August  31,  at  which  time  all  papers  must  be  in  the  hands 
of  J.  B.  Hutchison,  secretary  of  the  Fuel  Association,  6000  South 
Michigan  avenue,  Chicago.  The  Central  of  Georgia  has  offered 
a  supplementary  prize  of  $25  to  be  paid  to  the  winner  if  an 
employee  of  that  road.  The  Southern  Pacific  offers  a  free  trip 
to  Chicago,  with  all  expenses  paid,  for  the  best  paper  submitted 
by  an  employee  he  to  go  as  the  company's  representative  to  the 
convention  next  May.  A  few  other  railroads  have  also  signified 
their  intention  of  supplementing  the  prize  offered  by  the  associa- 
tion, with  a  prize  for  the  best  paper  submitted  by  any  of  their 
men. 


Railway  Club  of  Greenville,  Pa.,  Establishes  Maga>;ine 

The  Railway  Club  of  Greenville,  Pa.,  has  established  a  monthly 
magazine.  Volume  I,  No.  1,  of  which  is  the  April  issue.  The 
club  is  entirely  the  affair  of  employees,  although  officers  of  the 
Bessemer  &  Lake  Erie  and  the  Greenville  Steel  Car  Company  are 
included  in  the  membership.  The  proceedings  of  the  club  as 
well  as  railway  matters  of  general  interest  will  be  published  in 
the  magazine.  Marion  B.  Richardson,  mechanical  draughtsman 
for  the  B.  &  L.  E.,  is  editor. 


Another  Remarkable  Performance 

by  M-K-T  Locomotive  No.  411 

Locomotive  No.  411  of  the  Missouri-Kansas-Texas,  noticed  in 
the  July  Railn'jy  Mechanical  Engineer,  page  542,  as  running 
from  St.  Louis,  Mo.  to  Austin,  Tex.,  975  miles,  without  being 
detached  from  its  train,  made  another  run  somewhat  similar  four 
days  later,  June  15,  when  it  took  a  train  of  14  passenger  cars 
from  St.  Louis  to  Oklahoma  City,  549  miles,  on  5,420  gallons  of 
oil.  Part  of  the  way  there  were  15  cars  and  the  total  number 
of  car  miles  was  8,523,  making  the  fuel  consumption  per  car  mile 
0.63  gallons.  The  train  was  taken  over  the  ascending  grades 
between  Franklin,  Mo.  and  Sedalia  without  a  helper.  This  trip, 
like  the  former  one,  was  made  without  detaching  the  engine  from 
the  train. 


Wage  Increases 

The  Delaware,  Lackawanna  &  ^^'estern  has  increased  the 
wages  of  shopmen,  beginning  on  July  1,  two  cents  an  hour.  First 
class  mechanics  heretofore  receiving  80  cents  an  hour  will  now 
receive  82.  The  Louisville  &  Nashville  has  made  a  similar  in- 
crease. 

The  Chicago  &  North  Western  and  the  Chicago  &  Eastern 
Illinois  have  increased  the  pay  of  shopmen,  all  classes,  two 
cents  an  hour. 

The  New  York  Central  Railroad,  following  protracted  negotia- 
tions, announced  on  July  16  that  for  shopmen,  about  20,000  in 
number,  a  general  advance  in  wages  of  3  cents  an  hour  had  been 
made,  bringing  the  mechanics'  rate  up  to  73  cents.  Tentative 
agreements  v/ere  reached  between  the  committee  and  the  manage- 
ment on  working  conditions,  but  certain  of  the  revisions  in  the 
agreements  must  first  be  approved  by  a  referendum  vote  of  the 
union.  Negotiations  are  now  under  way  on  the  request  for  similar 
increases  on  other  roads  in  the  New  York  Central   System. 

The  Lehigh  Valley  has  granted  the  following  wage  advances  to 
its  maintenance  of  way  employees :  Track  foremen  and  assistant 
foremen,  $5  a  month;  foremen  and  assistant  foremen  in  the  bridge 
and  building  department,  $2.50  to  $3.50  a  month.  Clerical  and 
station  employees  on  this  road  have  received  increases  of  from 
one  to  four  cents  an  hour.  The  following  increases  have  been 
granted  to  the  shop  crafts  employees :  Machinists  two  cents  an 
hour,  carmen  one  to  two  cents  an  hour,  helpers  one  to  two  cents 
an  hour,  apprentices  one  cent  an  hour,  helper  apprentices  one  to 
two  cents  an  hour,  car  cleaners  two  cents  an  hour,  stationary 
engineers,  firemen  and  water  tenders  two  cents  an  hour. 

The  Labor  Board,  in  three  decisions  made  public  on  July  18, 
ruled  that  contracts  entered  into  by  the  Western  Maryland  with 
several  contracting  firms  for  the  operation  of  its  railway  shops 
'  and  for  the  performance  of  work  formerly  done  by  its  signal  de- 
partment and  maintenance  of  way  employees,  are  in  violation  of 
the  transportation  act.  The  provisions  of  the  contracts  affecting 
the  wages  and  working  rules  of  the  workmen  were  declared  to  be 
in  violation  of  the  decisions  of  the  Labor  Board. 


MEETINGS   AND   CONVENTIONS 

Railway  General  Foremen's  Association 

The  following  tentative  program  has  been  announced  for  the 
1923  convention  at  Chicago :  September  4 — Convention  called  to 
order  by  J.  B.  Wright,  president;  invocation,  Rev.  Robert  O. 
Cooper;  address  of  welcome,  Mayor  Dever,  Chicago;  response, 
J.  B.  Wright,  Hocking  Valley;  address,  Ben  W.  Hooper,  chair- 
man, U.  S.  Labor  Board;  response,  L.  A.  North,  Illinois  Central; 
president's  address,  J.  B.  Wright.  September  5 — Report  of  secre- 
tary-treasurer, William  Hall;  appointment  of  committees;  ad- 
dress, James  C.  Davis,  director  general  of  railroads;  response, 
H.  T.  Cromwell,  Baltimore  &  Ohio;  topic  No.  1,  Shop  Efficiency 
In  Locomotive  and  Car  Departments,  A.  F.  A'Hearn  and  Charles 
F.  Baumann,  chairmen;  election  of  officers.  September  6 — Ad- 
dress, a  prominent  railroad  ofHcial ;  response ;  topic  No.  2,  Gen- 
eral Repair  Methods  and  Maintenance  of  Valves,  Valve  Gears 
and  Power  Reverse  Gears,  F.  J.  Spanganberger,  chairman;  topic 
No.  3,  General  Repair  Methods  and  Maintenance  of  Stokers, 
Coal  Pushers  and  Air  Fire  Doors,  W.  S.  Buntain,  chairman ; 
September  7 — Topic  No.  4,  Shop  Kinks,  Locomotive  and  Car 
Departments,  G.  H.  Logan,  chairman;  topic  No.  5,  Welding  of 
Tires,  Flanges,  etc.,  H.  T.  Cromwell,  chairman ;  reports  of  com- 
mittees   and    miscellaneous    business ;    adjournment. 


The   foUozoing   list   gives   names   of   secretaries,    dates    of    next    or    regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad  clubs: 

Air-Brake  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago. 

American  Railway  Association,  Division  V. — Mechanical.  V.  R.  Haw- 
thorne, 431    South   Dearborn    St.,    Chicago. 

Division    V — Equipment    Fainting    Division. — V.    R.    Hawthorne, 
Chicago. 

Division  VI — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey  St., 
New  York. 

American  Railway  Tool  Foremen's  Association. — R.  D.  Fletcher,  1145 
E.  Marquette  Road,  Chicago. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Stuebing,  23 
West  Forty-third  St.,  New  York. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  1315  Spruce 
St.,  Philadelphia,  Pa. 

American  Society  for  Steel  Treating. — W.  H.  Eisenman,  4600  Prospect 
Ave.,   Cleveland,  Ohio. 

Association  of  R.\ilway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago,  111.  Annual 
convention  November  6-9,  Hotel  La  Salle,  Chicago.  Exhibit  by  Rail- 
way  Electrical  Supply   Manufacturers'  Association. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Regular  me^^tings  second  Tuesday  in  each  month,  except  June,  July 
and  August,  at  Windsor  Hotel,   Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  Great  Northern  Hotel,  Chicago,  111. 

Car  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings,  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Meetings,  second  Thursday,  January  to  November,  Hotel  Iroquois, 
Buffalo,  N.  Y. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R'.  A.  of  St.  Louis,  East  St.  Louis.  111.  Annual 
meeting  Hotel  Sherman,  Cliicago,  October  3,  4  and  5. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meetings  second  Tuesday,  February,  May,  September 
and  November. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich. 

International  Railway  Fuel  Association. — J.  B.  Hutchison,  6,000  Mich- 
igan avenue,    Chicago,   111. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabash  St.,  Winona,  Minn.  Annual  convention.  Hotel 
Sherman,   Chicago,   September  4-7,    1923. 

JL\ster  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Meetings  second  Tuesday  in  each  month,  except  June,  July, 
August  and  September,  Copley-Plaza  Hotel,  Boston,  Mass. 

New  York  Railroad  Club. — H.  D.  Vought,  26  Cortlandt  St..  New  York, 
Meeting  third  Friday  of  each  month  except  June,  July  and  August 
at  29  West  Thirty-ninth  street,  New  York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.  Y. 

Pacific  Railway  Club. — W.  S.  WoUner,  64  Pine  St.,  San  Francisco,  Cal. 
Meetings  second  Thursday  in  each  month  in  San  Francisco  and  Oak* 
land,   Cal.,   alternately. 

Railway  Club  of  Pittsburgh. — ^J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Meetings  fourth  Thursday  in  each  month,  except  June, 
July  and  August,  Fort  Pitt  Hotel.  Pittsburgh. 

St.  Louis  Railway  Club.- — B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Meetings  second  Friday  each  month,  except  June,  July  and  August. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Cleveland,  Ohio.  Annual  meeting,  beginning  September  11, 
1923,  Chicago.  Exhibit  by  Railway  Equipment  Manufacturers*  As- 
sociation. 

Western  Railway  Club. — Bruce  V.  Crandall,  605  North  Michigan  Ave, 
Chicago.  Meetings  third  Monday  in  each  month,  except  June,  July 
and  August. 


August,  1923 


RAILWAY     MECHANICAL    ENGINEER 


607 


SUPPLY  TRADE  NOTES 


The  American  Steel  Foundries  are  negotiating  for  the  purchase 
ot  the  Damascus  Brake  Beam  Company. 

R.  P.  Dryer  has  been  appointed  district  manager  of  the  Whit- 
ing Corporation,  with  headquarters  at  624  Penton  building, 
•Cleveland,   Ohio. 

The  Latrobe  Tool  Company,  manufacturers  of  high  speed  drills 
and  reamers,  Latrobe,  Pa.,  has  moved  its  Qiicago,  111.,  ware- 
house to  1440  West  Lake  street. 

Manning,  Maxwell  &  Moore,  Inc..  has  removed  its  offices  from 
119  West  Fortieth  street  to  the  Pershing  Square  building  100 
East  Forty-second  street,   New   York  City. 

Percy  R.  Drenning,  formerly  with  T.  H.  Symington  Company, 
■is  now  associated  with  the  Boyden  Steel  Corporation  as  vice- 
president,  with  headquarters  at  Baltiinore,   Md. 

C.  C.  Rosser,  who  for  many  years  has  been  connected  with 
the  Detroit  Seamless  Steel  Tubes  Company,  Detroit,  Mich.,  has 
been  appointed  district  sales  manager  with  offices  at  1206 
Guardian  building,  Geveland,  Ohio. 

The  National  Safety  .Appliance  Company,  Chicago,  has  re- 
■moved  its  offices  from  the  Peoples  Gas  building  to  1527  Railway 
Exchange  building.  The  office  of  W.  T.  Tyler  will  remain  in 
the  Peoples  Gas  building. 

The  American  Steel  Foundries  has  leased  the  fifteenth  and 
sixteenth  floors  of  the  Wrigley  building  annex,  Chicago,  for  10 
years  commencing  May  1,  1924,  at  which  time  it  w'ill  move  its 
general  offices  from  the  McCormick  building. 

A.  E.  Bancroft  has  been  appointed  southwestern  sales  repre- 
sentative of  the  Union  Metal  Products  Company  and  the  Standard 
Raihvay  Equipment  Company,  with  headquarters  at  2014  Rail- 
-vvay  Exchange  building.  St.  Louis,  Mo.,  succeeding  the  O'Fallon 
Railroad  Supply  Company. 

J.  A.  MacLcan,  vice-president  and  general  manager  of  the 
Boss  Nut  division  of  the  American  Bolt  Corporation,  has  had 
his  jurisdiction  extended  over  three  other  divisions  of  the  Ameri- 
can Bolt  Corporation,  which  are  located  at  Detroit,  Mich., 
Columbus,  Ohio,  and  Bayonne,  N.  J. 

J.  C.  Blocmfield,  inspection  engineer  of  R.  W.  Hunt  &  Co., 
Chicago,  has  been  appointed  district  representative  of  the  Indus- 
trial Works,  with  headquarters  at  lOSl  McCormick  building. 
Chicago,  succeeding  J.  Shearer,  who  will  be  in  charge  of  all 
branch  offices,  with  headquarters  at   Bay  City,  Mich. 

John  N.  Reynolds,  formerly  western  manager  of  the  Simmons- 
Boardman  Publishing  Company,  publishers  of  the  Railway  Age 
and  the  Railn-ay  Mechanical  Engineer,  died 'in  San  Diego.  Cali- 
fornia, on  July  10.  He  retired  from  active  ser\-ice  in  1913.  Mr. 
Reynolds  entered  the  service  of  the  Railroad  Gazette,  a  predeces- 
for  of  the  Railway  Age  in  1875. 

Lawrence  Wilcox,  mechanical  expert  for  the  Westinghouse 
Air  Brake  Company,  Chicago,  has  been  transferred  to  Columbus, 
Ohio,  as  a  representative  of  this  company,  and  the  Westinghouse 
Traction  Brake  Company.  S.  T.  Reid,  formerly  a  locomotive 
engineer  on  the  Michigan  Central,  has  been  appointed  mechanical 
€xpert  in  Chicago,  succeeding  Mr.  Wilcox. 

Leo  Ehlbert,  formerly  with  Engineering  &  Contracting,  has 
been  appointed  Western  representative  with  headquarters  at  605 
Fisher  building,  Chicago,  of  the  Railway  Equipment  &  Publica- 
tion Company,  New  York  publishers  of  the  Pocket  List  and  the 
Equipment  Register,  succeeding  Charles  L.  Dinsmore.  who  has 
retired  after  20  years  of  service  as  Western  representative  of  this 
company.  In  tendering  his  resignation  Mr.  Dinsmore  acted 
upon  the  advice  of  his  physician  who  has  been  urging  him  to 
retire  for  the  past  year. 

H.  C.  Berrkes,  of  New  Orleans.  La.,  who  has  been  assistant 
secretary  since  "919  of  the  Southern  Pine  Association,  was  elected 
secretary-manager  of  the  association  to  succeed  J.  E.  Rhodes 
deceased,  at  a  recent  meeting  of  the  board  of  directors.  Mr. 
Berckes    was    born    in    New    Orleans    thirty    years   ago    and   has 


been  connected  with  the  Southern  Pine  Association  staff  almost 
since  its  organization  in  1915.  The  directors,  at  the  meeting, 
also  decided  to  continue  in  the  future  the  policy  and  activities 
which  have  been  conducted  by  the  association  for  the  industry 
in  the  past. 

William  A.  Frye.  formerly  air  foreman  at  Kansas  City,  Mo., 
of  the  Missouri  Pacific;  S.  H.  Winslow, .  formerly  w-ith  the 
Baltimore  &  Ohio  in  charge  of  road  tests  with  the  dynamometer 
car;  R.  P.  Barnctt,  road  foreman  of  engines  of  the  Southern 
Railway,  and  Ernest  Kcathley,  general  foreman  of  the  Southern 
shops  at  Knoxville,  Tenn.,  have  been  appointed  service  engineers, 
and  C.  D.  Lent?.,  formerly  chief  inspector  of  the  New  York 
Central  locomotive  repairs  at  the  Baldwin  Locomotive  Works, 
has  been  appointed  an  inspector  of  the  Franklin  Railway  Supply 
Company,  Inc..  New  York  City. 

E.  H.  Batchelder.  Jr.,  has  opened  offices  in  the  Lytton  building, 
Chicago,  where  he  will  engage  in  the  handling  of  railway  supplies. 
Mr.  Batchelder  was  for  some  years  employed  by  the  Chicago  & 
North  Western  in  the  operating  and  executive  departments  at 
Chicago,  and  was  later  promoted  to  secretary  to  the  president. 
During  federal  control  he  was  secretary  to  R.  H.  Aishton,  re- 
gional director  of  the  Northwestern  region.  Following  the  return 
of  the  railroads  to  the  owners,  he  was  appointed  secretary  to  tlie 
president  of  the  Union  Pacific,  with  headquarters  at  Omaha,  Neb., 
which  position  he  resigned  to  enter  the  supply  business. 

A.  F.  Stnebing,  mechanical  departm.ent  editor  of  the  Railway 
.\ge  and  managing  editor  of  the  Railway  Mechanical  Engineer, 
has  resigned  to  take  a  position  as  chief  engineer  of  the  Bradford 

Draft  Gear  Company, 
New  York  City.  Mr. 
Stuebing  attended  Cor- 
nell University  and  the 
university  of  Illinois,  and 
entered  railroad  service 
in  1910  as  a  machinist's 
helper  on  the  Boston  & 
.'Vlbany  at  West  Spring- 
field. Mass.  In  1911,  he 
became  a  special  appren- 
tice on  the  Pennsylvania 
at  Columbus,  Ohio,  and 
in  1913  went  with  the 
Rock  Island  Lines,  where 
he  was  inspector  in  the 
test  department,  round- 
house foreman,  and  gen- 
eral foreman.  He  joined 
the  staff  of  the  Railway 
.\%t  in  1917  as  associate 
editor  in  Chicago,  and  in 
^919  was  appointed  me- 
chanical department  editor  and  matjaging  editor  of  the  Railway 
Mechanical  Engineer. 

The  W.  N,  Matthews  Company,  manufacturers  of  mechanical 
painting  equipment  and  railway  electrical  specialties,  St.  Louis, 
Mo.,  has  been  reorganized  as  the  W.  N.  Matthews  Corpora- 
tion, with  the  same  headquarters.  W.  N.  Matthews  continues 
as  president  of  the  new  company  and  C.  L.  Matthews  as  vice- 
president  and  secretary.  C.  C.  Fredericks,  general  manager  of 
the  W.  N.  Matthews  Company  has  been  elected  vice-president 
and  general  manager  of  the  new  corporation  and  A.  G.  Williams 
has  been  appointed  m.anager  of  railroad  sales.  Mr.  Williams 
started  as  mechanical  apprentice  in  the  Altoona,  Pa.,  shops  of 
the  Pennsylvania  railroad  and  was  promoted  through  various 
positions  to  that  of  engineer  of  motive  power  of  the  South- 
western region,  with  headquarters  at  St.  Louis,  Mo.,  which 
position  he  resigned  on  May  1  to  take  charge  of  the  railroad 
sales  of  the  mechanical  painting  equipment  of  the  W.  N. 
Matthews    Corporation. 

Harry  D.  Rohman,  formerly  vice-president  and  chief  engineer 
of  the  Stone-Franklin  Company,  New  York,  has  become  asso- 
ciated with  Robert  C.  Shaal  in  the  R.  C.  S.  Equipment  Corpora- 
tion, a  company  dealing  in  general  railroad  supplies  with  offices 
at  8  East  Forty-first  street.  New  York  City.  Mr.  Rohman  is  a 
graduate  mechanical  and  electrical  engineer  with  extensive  rail- 
road experience,  having  been  prominently  identified  with  the  car 
lighting  field,  and   for  several  years  was  in  close  touch  with  rail- 
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road  matter.s  abroad.  After  graduating  from  the  technical  schools 
of  Zurich,  Switzerland,  he  entered  the  works  of  the  Oerlikon 
Electrical  Construction  Company,  and  in  1903  qualified  as  an 
electrical  engineer,  with  experience  in  high  and  low  tension  and 
a.c.  and  d.c.  work,  especiallj-  electric  traction.  Later  he  entered 
the  service  of  J.  Stone  &  Co.,  London,  and  in  1910  was  appointed 
chief  of  the  testing  and  experimental  departments.  In  1914  he 
was  appointed  chief  assistant  electrical  engineer,  and  held  that 
position  until  October  1,  1915,  when  he  entered  the  service  of  the 
Franklin  Railway  Supply  Company  as  chief  electrical  engineer. 
In  1919  he  was  appointed  chief  engineer  of  the  Stone  Franklin 
Company  and  later  vice-president  of  the  same  company. 

J.  C.  C.  Holding,  who  has  been  appointed  assistant  to  G.  W. 
StriAle,  in  the  management  of  the  newly-organized  steel  car 
sales  department  of  the  Bethlehem  Steel  Company,  was  for 
several  years  with  the  Midvale  Steel  &  Ordnance  Company. 
After  many  years'  experience  in  the  Structural  Department  of 
the  Carnegie  Steel  Company,  he  resigned  in  1917  to  become  con- 
nected with  the  Midvale  Company  in  the  order  department. 
Later  he  was  appointed  manager  of  the  railroad  division  and  in 
1921  he  was  appointed  manager  of  the  structural  division,  at  the 
same  time  having  supervision  of  sales  of  standard  rails,  steel 
freight  cars  and  boiler  tubes.  Mr.  Holding  is  a  graduate  of  the 
Rose  Polytechnic  Institute,  Terre  Haute,  Ind.,  and  immediately 
after  graduation  became  connected  with  the  civil  engineering 
department  of  the  Johnson  Company,  now  the  Lorain  works  of 
the  National  Tube  Company.  He  later  spent  several  years  in  the 
structural  drafting  room  of  the  Shiffler  Bridge  Works  and  the 
Keystone  Bridge  Works,  Pittsburgh,  both  of  which  companies 
were  later  merged  with  the  American  Bridge  Company.  In  1901 
he  accepted  a  position  in  the  office  of  the  structural  engineer  of 
the  Carnegie  Steel  Company  and  shortly  after  when  the  general 
sales  department  of  the  Carnegie  Steel  Company  was  re-or.ganized 
and  divided  into  bureaus,  he  was  transferred  to  the  structural 
bureau.  He  was  with  the  Carnegie  Steel  Company  for  16  years. 

Captam  Robert  Woolston  Hunt,  president  of  Robert  \\'.  Hunt 
&  Co.,  Chicago,  died  at  his  home  in  Chicago  on  July  11  at  the 
age  of  85.  Captain  Hunt  was  born  on  December  9.  1838,  in 
Fallsington,  Pa.  He  spent 
several  years  learning 
the  practical  side  of  iron 
making  in  the  rolling 
mills  of  John  Burnish  & 
Co.,  Pottsville,  Pa.,  and 
later  took  a  course  in 
analytical  chemistry  in 
the  laboratory  of  Booth, 
Garrett  &  Blair,  upon  the 
completion  of  which  he 
entered  the  employ  of 
the  Cambria  Iron  Works. 
Johnstown.  Pa.,  where 
on  August  1,  1860,  he 
established  the  first  labo- 
ratory in  America  as  a 
direct  part  of  an  iron  or 
steel  organization.  After 
serving  in  the  Civil  War 
he  was  employed  in  the 
experimental  Bessemer 
works     of    the     Cambria 

Iron  Company  at  Wyandotte,  Mich.  He  then  returned  to  the 
Cambria  Company  at  Johnstown  to  take  charge  of  its  steel  busi- 
ness. While  there  engaged  he  had  charge  of  the  rolling  of  the 
first  steel  rails  made  in  America  on  a  commercial  order. 

Later  he  assisted  George  Fritz.  Cambria's  chief  engineer,  in 
designing  and  building  its  Bessemer  works,  and  assumed  charge 
of  it  on  its  completion  July  10,  1871.  In  1888,  he  established  the 
bureau  of  inspection,  tests  and  consultation  of  Robert  W.  Hunt 
&  Co.,  in  Chicago. 

Mr.  Hunt  was  president  of  the  American  Institute  of  Mining 
Engineers  in  1883,  and  again  in  1906.  He  was  president  of  the 
American  Society  of  Mechanical  Engineers  in  1891,  of  the  Western 
Society  of  Engineers  in  1893,  of  the  American  Society  for  Test- 
ing Material  in  1912,  and  in  1914  American  vice-president  of  the 
International  Association  for  Testing  Materials.  He  was  awarded 
the  John  Fritz  medal  in  1912  for  his  contributions  to  the  early 
development  of  the  Bessemer  process. 
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Chucks. — The  Skinner  Chuck  Company,  New  Britain,  Conn., 
lias  recently  issued  a  20-page  condensed  catalogue  of  its  line  of 
latiie.  drill  and  planer  chucks,  vises  and  face  plate  jaws. 

Riveters. — The  size  and  capacity  of  each  type  of  riveter  illus- 
trated and  the  use  for  which  each  is  best  adapted  are  the  features 
of  the  circular  recently  issued  by  the  Hanna  Engineering  Works, 
Chicago. 

Combination  Buffer  asd  Grinder. — The  Hisey-Wolf  Machine 
Company.  Cincinnati,  Ohio,  has  issued  a  two-page  bulletin.  No. 
3014-S,  describing  a  new  direct  motor  driven  combination  grind- 
uig  and  buffing  machine. 

Sectionfold  Partitions. — Details  of  the  construction  and  op- 
eration of  the  Wilson  sectionfold  partitions  and  standard  type 
doors  are  outlined  in  an  illustrated  folder  recently  issued  by  the 
J.  G.  Wilson  Corporation,  New  York. 

Electric  Hoist. — The  Shepard  Electric  Crane  &  Hoist  Com- 
pany, Montour  Falls,  N.  Y.,  has  recently  issued  a  68-page  illus- 
trated booklet  depicting  the  Shepard  electric  Liftabout  hoist  as 
it  is  used  for  moving  and  lifting  loads  of  various  kinds. 

Locomotive  Chart. — The  Johns-Pratt  Company,  Hartford, 
Conn.,  is  distributing  a  chart  of  a  passenger  type  Mountain, 
or  4-8-2,  locomotive  on  which  the  principal  parts  are  numbered. 
Below  the  chart  is  a  key  giving  the  names  of  385  parts  with 
reference  to  I.  C.  C.  rules  in  the  "Laws,  rules  and  instructions 
for  inspection  and  testing  locomotives." 

Thread  Grinding. — Instructions  for  setting  up  and  operating 
multi-graduated  Precision  grinders  and  tables  showing  setting 
of  grinding  spindle  to  conform  to  Helix  angle  of  thread  are  given 
in  the  26-page  booklet  recently  issued  by  the  Precision  &  Threid 
Grinder  Manufacturing  Company.  Philadelphia,  Pa.  Ihe  Pre- 
cision and  thread  lead  screw  variator  is  also  described  in  detail. 

Kerosene  Torches. — Wind  and  rain-proof  portable  torches 
for  railway  track,  shop  and  locomotive  service,  etc.,  are  described 
and  illustrated  in  a  four-page  circular  recently  issued  by  the 
Chausse  Oil  Burner  Company,  Detroit,  Mich.  These  torches  burn 
in  any  position  and  are  particularly  adapted  for  thawing,  drying, 
preheating,  soldering,  tem.pering,  expanding  and  general  shop  use. 

Gasoline  Motor  Coaches. — A  folder  has  recently  been  issued 
by  the  Service  Motors,  Inc.,  Wabash,  Ind.,  in  which  are  illus- 
trated a  number  of  its  model  55  motor  coaches  as  they  have  been 
built  for  a  number  of  steam  railways.  In  addition  to  the  specifica- 
tions of  the  model  55  coach,  it  gives  considerable  data  as  to  the  cost 
of  operating  this  equipment,  which  has  been  obtained  from  a  num- 
ber of  users. 

Air  and  Gas  Compressors. — The  Ingersoll-Rand  Company, 
New  York,  has  just  issued  a  new  36-page,  illustrated  bulletin 
describing  its  Imperial  type  XPV  steam  driven  air  and  gas  com- 
pressors, lii  this  bulletin  particular  attention  is  called  to  the 
steam  valve  gear  used  on  these  compressors,  which  consists  of 
completely  balanced  piston  valves  with  riding  cutoflf  valves  which 
telescope  within  the  main  valves. 

Ferro  Carbon  Titanium.— The  Titanium  Alloy  Mfg.  Com- 
pany, Niagara  Falls,  N.  Y.,  has  issued  a  small  44-page  booklet 
describing  ferro  carbon  titanium  and  its  function  in  the  rnanu- 
facture  of  steel.  In  addition  to  a  detailed  description  of  the 
properties  of  this  alloy,  this  booklet  contains  valuable  data  com- 
paring the  properties  of  untreated  steel  with  those  of  steel  to 
which  titanium  has  been  added.  Numerous  photographs  are  also 
presented  showing  the  properties  of  this  metal. 

Tool  and  Cutter  Grinding. — A  tool  grinding  handbook,  in- 
cluding a  catalogue  of  universal  tool  and  cutter  grinding  machines, 
has  recently  been  issued  by  the  Norton  Company,  Worcester, 
Mass.  The'  book  contains  117  illustrated  pages  and  begins  with 
a  description  of  tool  and  cutter  grinding.  The  following  chapters 
deal  with  wheels  for  tool  and  cutter  grinding,  the  general  grind- 
ing procedure,  and  problems  in  tool  and  cutter  grinding,  the  latter 
lieing  adapted  to  makes  of  machines  other  than  the  Norton  types 
for  which  they  are  especially  applicable. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  New  York  Central  has  ordered  5  Sliay  geared  locomo- 
tives from,  the  Lima  Locomotive  Works. 

The  Virginian  has  ordered  36  electric  motive  power  units 
from  the  American  Locomotive  Company  and  the  Westinglicnise 
Electric  &  Manufacturing  Company. 

Passenger  Car  Orders 

The  Southern  Pacific  has  ordered  16  steel  baggage  and  Iniflet 
cars  from  the  American  Car  &  Foundry  Company. 

The  Pacific  Llectric  has  ordered  50  electric  motor  coaches, 
42  ft.  long  from  the  Standard  Steel  Car  Company. 

Freight  Car  Orders 

The  Chicago  Great  Wester.n  has  ordered  300  bo.x  cars  from 
the  Pullman  Company. 

The  Southern  Railway  has  placed  an  order  for  1,000  steel 
center  constructions  for  box  cars. 

The  Union  Ivj\ilro.\d  will  have  100  Clark  dump  cars  built  in 
the  shops  of  the  Greenville  Steel  Car  Company. 

The  South  .\rRiCAN  Railways  has  ordered  100  grain  cars 
in  England  from  the  Metropolitan  Carriage  &  Wagon  Works, 
Ltd. 

The  Kansas  City  Southern  has  ordered  500  steel  frame, 
single  sheathed  box  cars  of  40  tons'  capacity  from  the  Pennsyl- 
vania Car  Company,  Kansas  City,  Mo. 

The  C'^nadian  National  has  ordered  750  box  cars  of  50  tons' 
capacity  from  the  Canadian  Car  &  Foundry  Company,  and  250 
from  the  National  Steel  Car  Corporation. 

The  Canadian  Pacific  is  having  1,000  steel  underframe, 
double  sheathed  box  cars  36  ft.  long,  also  300  steel  frame,  auto- 
mobile cars  40  ft.  6  in.  long,  built  in  its  .Angus  shops. 

Freight  Car  Repairs 

The  Central  of  New  Jersey  will  have  repairs  made  to  300 
hopper  cars  in  the  shops  of  the  Middletown  Car  Company. 

The  Erie  is  having  repairs  made  to  200  produce  cars  at  the 
shops  of  the  Fdinois  Car  Company,  and  is  also  having  repairs 
made  to  200  gondola  cars  at  the  shops  of  the  Greenville  Steel 
Car  Company. 

The  Lehigh  &  New  England  has  placed  an  order  with  the 
Magor  Car  Corporation  to  repair  150  steel  hopper  cars  and  an 
order  has  been  placed  with  the  Middletown  Car  Company  for 
repairing  150  steel  hopper  cars. 

The  New  York  Central  has  let  contracts  for  converting  500 
old  box  cars  to  double  deck  stock  cars  to  the  Standard  Tank 
Car  Company;  500  old  box  cars  to  single  deck  stock  cars  to  the 
American  Car  &  Foundry  Company ;  500  old  gondola  cars  to  flat 
cars  let  to  the  Pennsylvania  Tank  Car  Company;  and  500  old 
gondola  cars  to  flat  cars  let  to  the  Steel  Car  Company.  This 
company  has  also  given  a  contract  to  the  Merchants'  Dispatch 
Transportation   Company  for  the   repair  of  500   freight   cairs. 

Machinery  and  Tools 

Florid.\  East  Coast  has  placed  an  order  for  a  42-in.  boring 
mill. 

The  Tennessee  Central  has  placed  an  order  for  an  18-in. 
slotter. 

The  Central  of  New  Jersey  has  placed  an  order  for  a  42-in. 
planer. 

The  Unio.m  Pacific  has  placed  an  order  for  a  1,500-lb.  steam 
hammer. 


The  Virginian  has  placed  an  crcUr  for  a  SOO-ton  double  end 
wheel  press. 

Chicago.  Rock  Island  &  Pacific  has  placed  an  order  for  a 
53-in.  boring  mill. 

The  St.  Louis-San  Francisco  has  placed  an  order  for  a 
600-ton,  96-in.  wheel  press. 

The  Missouri  Pacific  has  ordered  one  200-ton  transfer  table 
and  one  IS-ton  electric  crane  from  the  Whiting  Corporation. 

The  Norfolk  &  Western  has  placed  orders  for  a  numl)er  of 
tools  inchuling  a  73-in.  boring  mill,  axle  lathe,  42-in.  boring  mill 
and  600-lb.  hammer. 

The  Denver  &  Kio  Grande  Western  lias  ordered  16,  IV^  ton 
one-motor  17  ft.  span  overhead  traveling  cranes  and  two,  /J/^ 
ton  14  ft.  span  two-motor  overhead  traveling  cranes  from  Alfred 
Box  &  Co.  The  company  has  also  placed  an  order  for  one  90-in. 
driving  wheel  lathe.  , 

The  Americ.\n  Locomotive  Company  has  placed  orders  for  a 
6-ft.  radial  drill,  a  double  traveling  head  shaper,  a  locomotive 
axle  and  journal  turning  lathe,  a  100-in.  wheel  boring  and  turning 
mill,  a  60-in.  planer  and  a  32-in.  shaper ;  also  for  a  50-in.  boring 
mill  and  a  5-ft.  radial  drill. 

Shops  and  Terminals 

In  a  Fire  at  Depew,  N.  \'.,  on  July  8,  the  office  and  stock 
room  of  the  New  Y'ork  Central  car  shops  were  badly  damaged. 
Estimated  loss  $50,000. 

Pennsy'Lv.'\nia. — This  company  has  commenced  the  construc- 
tion of  a  new  two-story  machine  shop  at  Mt.  Vernon.  Ohio,  to 
replace  a  building  recently  destroyed  by  tire. 

Western  Pacific. — This  company  has  awarded  a  contract  to 
ihe  W.  Murcell  Company,  San  Francisco,  for  the  construction 
of  an  addition  to  its  locomotive  and  car  shops  at  Sacramento. 
Cal. 

Mobile  &  Ohio. — This  company  has  awarded  a  contract '  to 
Keeley  Brothers  Contracting  Company,  East  St.  Louis,  111.,  for 
the  construction  of  a  roundhouse  and  shop  building  at  Jackson, 
Tenn. 

Pf.re  ]\L\rquette. — This  company  has  awarded  a  contract  to 
M.  Babbitt  &  Sons,  Toledo,  Ohio,  for  the  construction  of  terminal 
facilities  at  Erie,  Mich.,  including  a  16-staIl  roundhouse  and  a 
machine  shop. 

Southern  P.\cific. — This  company  has  authorized  the  con- 
struction of  a  locomotive  assembly  shop  at  Los  Angeles,  Cal..  to 
cost  approximately  $500,000.  Construction  of  the  pew  buildin.t; 
will  start  in  the  fall. 

Fire  damaged  the  shops  of  the  J^ansas  City  Soutliern  at 
'Shreveport,  La.,  on  July  11,  destroying  a  building  500  ft.  lon.a: 
and  85  ft.  wide  and  72  box  cars  at  an  e.stimated  loss  of  $200,000. 
The  origin  of  the  fire  was  not  determined. 

Michigan  Central. — This  company  has  awarded  a  contract  to 
the  Ellington  Miller  Company,  Chicago,  for  the  construction  of 
an  8-stalI,  reinforced  concrete  roundhouse,  a  boiler  house,  an 
office  building  and  sandin.g  facilities  at  Grand  Rapids,  Mich.,  to 
cost  approximately  $100,000. 

Atchison,  Topeka  &  Santa  Fe. — This  company  lias  awarded 
a  contract  to  the  Truscon  Steel  Company  for  the  material  and 
erection  of  two  of  its  standard  steel  buildings  50  ft.  by  64  ft. 
and  32  ft.  by  ISO  ft.  respectively  for  its  timber  preserving  plant 
now  under  construction  at  National  City.  Cal. 

Pennsylvania. — .\n  appropriation  of  $500,000  has  been  made 
for  the  construction  of  a  masonry  dam  in  Tipton  Valley  about 
ten  miles  east  of  Altoona,  to  supply  the  shops  and  railroad  yards 
with  an  adequate  quantity  of  water.  Over  nine  million  gallons 
of  water  are  consumed  every  working  day  by  these  shops :  almost 
double  the  quantity  used  by  the  entire  city  of  Altoona,  with  its 
population  of  70,000.  The  new  dam  will  be  about  400  ft.  long. 
78  ft.  high  and  60  ft.  thick  at  the  base.  It  will  involve  18,000 
cu.  yd.  of  excavation  and  will  make  a  lake  32  acres  in  extent,  with 
a  capacity  of  250  million  gallons.  Tipton  Run  is  a  pure  mountain 
stream  very  desrable  for  locomotive  uses. 
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PERSONAL  MENTION 


General 

F.  I".  Carberry.  general  fuel  supervisor  nt  tlie  Missuuri 
Pacific,  with  lieadquarters  at  St.  Louis.  Mn.,  has  been  aii- 
1  ointed  sninrinteiulent  of  fuel  conser\ation,  witli  the  same  head- 
quarters. 

G.  N.  DeCuire  has  been  appointed  manager  of  the  1  Jep.u  tuitiit 
of  luiuipment.  United  States  Railroad  Commission,  succeedin-: 
Prank  McMan.iniy.  who  has  been  .appointed  Interstate  Cnnnner>;i 
Commissioner. 

C.  L.  DiCKEST.  master  mechanic  im  tlie  Central  of  Cieorgia 
with  headquarters  at  Macon.  Ga..  lias  L>een  promoted  to  super- 
intendent of  motive  power  witli  lieadiinartcrs  at  Savannali.  Lia  . 
succeeding  W.  H.  Fetner.   resignei!. 

H.  A.  Macbeth,  assistant  superintendent  irf  motive  power  of 
the  New  York,  Chicago  &  St.  Louis,  with  headquarters  at  Con- 
neaut,  Ohio,  has  been  appointed  superintendent  of  motive  power 
and  cars  of  the  W  heeliii.a  &  Lake  Erie,  with  headquarters  .it 
Brewster,  Ohio,  succeeding  M.  J.  McGraw. 

Owen  J.  Brown,  whose  appointment  as  superintendent  of  fuel 
service  of  the  Boston  &  Maine  was  announced  in  the  July  issue  of 
the  Railu'ay  Miclmnicc!  /i)iei"i'.-/ .  \\as  born  on  June  .s,  IS^'i'. 
at  Peoria,  111.  He  en- 
tered railway  service 
with  the  Illinois  Valley 
Belt  {.the  operation  of 
which  has  since  been  dis- 
continued) as  a  fireman 
in  1906  and  a  year  later 
became  a  yard  clerk.  In 
1911  lie  entered  the 
service  of  the  Wabash 
as  a  clerk  in  the  com- 
pany's general  oflices  and 
the  following  year  was 
appointed  fuel  inspector. 
Three  years  later  he  was 
promoted  to  fuel  account- 
ant and  in  1916  he  en- 
tered the  service  of  the 
Boston  &  Maine  as  in- 
spector of  fuel  service, 
which  position  he  was 
holding  at  the  time  of 
liis       recent       promotion. 

Mr.  Brown  had  experience  in  co.il  minins  before  he 
railway  service.  He  is  a  member  of  the  executixe  c 
of  the  International  Raihvav  Fuel   .Association. 


O.    J.    Brown 


entered 
>iumittee 


Master  Mechanics  and  Road  Foremen 

I.  E.  S.-vxDERS  has  been  appointed  master  mechanic  of  the 
Louisiana  Railway  &  Navigation  Company  of  Texas,  with  head- 
quarters at  Greenville,  Tex. 

A.  J.  Flowers,  master  mechanic  on  tlie  Central  of  Georgia, 
with  headquarters  at  Columbus.  Ga..  has  been  transferred  to 
Macon,  Ga.,  succeeding  C  L.  Dickert.  \V.  A.  McCafferty,  assist- 
ant master  mechanic,  with  headquarters  at  Macon,  has  been  pro- 
moted to  master  mechanic,  with  headquarters  at  Columbus,  Ga.. 
succeeding  Mr.  Flowers.  E.  L.  Cox  has  been  appointed  assistant 
master  mechanic,  with  lu-adquariers  at  Macon,  succeeding  Mr 
McCafferty. 

Osc.-VR  G.  McPhail.  wh.ose  appointment  as  master  mechanic 
of  the  Cumberland  &  Mancliestvr  with  headquarters  at  B.arliour- 
villc,  Ky..  was  announced  in  tiie  July  issue  of  the  Railzaiy 
Mechanical  Engineer,  was  b<u'n  on  July  24,  1S78.  at  Columbus. 
Ga.  After  graduating  from  school  in  1894,  Mr.  McPliail  took 
a  special  course  in  mechanical  engineering  and  drafting,  entering 
the  employ  of  the  Georgia.  Midland  &  Gulf  in  January.  1896,  as 
a  macliinist  apprentice.  In  19fX).  lie  became  a  locomotive  engineer 
on  the  Southern  Railway  in  which  the  Georgia,  Midland  &  Gulf 
had  been  ab-orbed.  broivi  l'(U.  he  subsequently  serveil  as  round- 
house foreman  of  the   Sealwanl   ,\ir   Line  at   S.ivanii.ili.   Ga..   .iiid 


E.     G.     Chenoweth 


,iir  brake  m.in  ai-.d  instrui.tor  of  the  Central  ui  Georgia  at  Colum- 
Ims.  in  UX)7  returning  to  engine  service  on  the  Columbus  Division 
of  tlie  Central  of  Georgia.  From  October.  1913.  until  his  recent 
.ippointnient.  he  was  roundhouse  foreman  of  the  .Atlanta,  Bir- 
niingham  &  Atlantic  under  J.  F.  Sheahan,  superintendent  of 
motive  jiower ;  general  foreman  at  Fitzgerald,  Ga..  and  master 
mechanic. 

Car  Department 

E.  G  Chenoweth.  mechanical  engineer  of  the  Cliicago.  Rock 
Inland  &  Pacific,  with  headquarters  at  Chicago,  has  been  pro- 
moted to  superintendent  of  the  ear  department,  with  tlie  same 
Ijeadquartcrs,  succeeding 
J.  H.  Milton,  who  has 
been  app<iinted  general 
foreman,  car  department, 
of  the  Terminal  division. 
with  headquarters  at 
Chica.go.  Mr.  Clieiio- 
wetli  was  born  on  De- 
cember 18.  1875.  at  Cnion 
City.  Ind,,  and  attended 
Purdue  University  from 
1895  to  1898.  He  ciuererl 
railway  service  in  IS''.'^ 
as  a  special  apprentice  on 
the  Erie  at  Huntington. 
Ind..  and  until  l9t)l  w.i- 
employed  consecuti\  el\ 
as  machinist,  air  brake 
instructor  and  foreman 
of  the  air  brake  depart- 
ment. He  was  appointed 
draftsman  on  the  Penn- 
sylvania at  Altoona.  Pa.. 
:ii  19111.  later  ser\ing  in  the  same  capacity  on  tlie  Pere  Mar- 
quette, the  Lake  Shore  &  Micliiuan  Southern  and  the  Philadelphia 
^S;  Reading;.  Mr.  Chenoweth  was  appointed  mechanical  engineer 
of  the  Erie,  with  headquarters  at  Meadville.  P'a.,  in  1906.  In 
July.  191.3.  he  was  appointed  assistant  superintendent  of  the 
car  department  ot  the  Chica.go.  Rock  Island  &  Pacilic,  with  head- 
quarters at  Chicago,  being  promoted  a  year  later  to  mechanical 
engineer  in  charge  of  ear  design.  He  was  appointed  mechanical 
engineer  in  charge  of  locomoti\c  and  c.n  design  in  November, 
1918.  which  position  lie  lield  at  the  time  of  his  recent  promotion 
to   superintendent    of  the   car   department. 

Shop  and  Enginehouse 

M  1  MeCiR.vw  ii.is  been  appointed  superintendent  of  shops  of 
the   Se.iboard  Air  Line,  with  lieadquarters   at  Jacksiinville,  Fla. 

Purchasing  and   Stores 

.A  1"  ScHMUHL  has  been  appointed  L;eiieral  lumber  agent  of 
the  Pnllnian  Company  with  headquarters  at  Chicago,  succeeding 
.\.   ]■.  Jones,  assigned  to  other  duties. 

Obituary 

I.  W.  Hendricks,  mechanical  superintendent  of  the  Bangor 
&  Aroostook  with  headquarters  at  Derby,  Me.,  was  killed  in 
an   automobile   accident   near   St.   Agatha,    Me.,   on   July    12.  * 

\\iEi-i.\M  MoiR.  retired  niechaiiical  superintendent  of  the 
.V.irthern  Pacific,  died  on  June  26  at  Tacoma,  Wash.  Mr. 
Moir  was  born  on  July  7.  1851.  at  Dundee,  Scotland.  Previous 
t.i  ills  employment  with  the  Northern  Pacific,  Mr.  Moir  was 
associated  with  the  Brooks  Locomotive  Works  at  Paterson, 
X.  J.,  and  with  the  Missouri,  Kansas  &  Texas  at  Parsons, 
Kan  In  1881  he  was  appointed  general  foreman  of  the  Northern 
racilic  at  Sprague,  Wash.,  and  shortly  after  was  promoted  to 
master  mechanic.  He  was  then  transferred  to  Spokane,  Wash., 
Ill  the  same  capacity  and  in  1903  was  promoted  to  shop  super- 
intendent and  after  a  short  period  was  again  promoted  to  general 
ma,ster  mechanic  of  tlie  Western  district  with  headquarters  at 
Tacoma.  In  1906  Mr.  Moir  was  appointed  mechanical  superin- 
tendent with  headquarters  at  St.  Paul.  Minn.,  in  which  capacity 
l:e  -erved  for  several  years  and  on  May  1.  1911,  he  retired  from 
active   service. 
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'Iliere  has  been  much  complaint  on  the  part  of  industries  in 

various  sections  of  the  country  over  the  hilxir  shortage.    Many 

people  are  using  it  as  an  argument  for 

The  (lie   enactment   of   more   liljeral    imnii- 

Labor  gration    laws.      It    nia\'   not   lie   out   of 

Shortage  place  to  point  out  that  a  labor  shortage 

of  this  kind   is  not   an   unmi.xed  evil. 

Economists  seem  to  agree  that  there  is  not  now  enough  goods 

being  produced  in  this  country  to  allow  all  of  the  jieople  to 

have  all  of  those  things  which  are  regarded  as  necessary  in 

the  best  interests  of  the  community  as  a  whole,  even  if  these 

products  were  evenly  distributed.     It  is  extremely  desirable, 

therefore,  that  the  pwoduction  l>e  increased. 

There  are  many  labor-  ;aving  machines  and  devices  of 
merit  which  have  not  teen  used  as  widely  as  they  should 
be,  because  of  the  plentiful  supply  of  labor  in  this  country. 
There  are  many  other  labor-saving  machines  and  devices 
which  will  be  devised  under  the  pinch  of  necessitv,  if  the 
labor  shortage  continues.  These  devices  not  only  will  in- 
crease the  production  per  capita,  but  in  many  cases  will  re- 
lieve the  laborers  of  hard,  tedious,  distasteful  work.  .\n 
example  of  this  mav  he  seen  in  the  wonderful  development 
of  the  practices  in  the  steel  mills  during  the  last  generation, 
or  in  the  road-building  processes  where  the  best  ty|)es  of 
machinery  are  used.  There  are  many  places  in  railroad 
shops,  enginehouses  and  car  repair  yards  where  the  produc- 
tion can  be  increased  without  adding  to  the  force,  if  advan- 
tage is  taken  of  lalior-saving  and  material-handling  devices 
of  proven  merit.  Sometimes  it  takes  a  near  catastrophe  to 
force  the  adoption  of  improved  practices  and  better  ma- 
chinery— in  o'.her  words,  to  get  out  of  the  rut.  The  labor 
shortage  may  therefore  prove  to  l>e  "an  angel  in  disguise." 


There  is  a  tremendous  amount  of  waste  in  industr\-,  as  was 
most  clearly  pointed  out  in  the  investigation  carried  out  liy 

the    Federated    .American    Engineering 
Elimination         Societies  at  the  suggestion  of  Herljert 
of  Waste  Hoover.      Probably    no    technical    re- 

Competition        search    in    industry    has    attracted    so 

much  attention  as  has  this  study.  !Mr. 
Hoover  made  this  significant  statement  in  the  foreword  to 
the  report:  "We  have  probably  the  highest  ingenuity  and 
efficiency  in  the  operation  of  our  industries  of  any  nation. 
Yet  our  industrial  machine  is  far  from  perfect.  The  wastes 
of  unemployment  during  depressions;  from  speculation  and 
over-production  in  booms;  from  labor  turnover;  from  labor 
conflicts;  from  intermittent  failure  of  transportation  of  sup- 
plies of  fuel  and  power;  from  excessive  seasonal  operation; 
from  lack  of  standardization;  from  loss  in  our  processes  and 
materials — all  combine  to  represent  a  huge  deduction  from 
the  goods  and  services  that  we  might  all  enjoy  if  we  could 
do  a  better  job  of  it." 

Most  of  the  factors  mentioned  by  Mr.  Hoover  are,  of 
course,  beyond  the  control  of  any  one  railway  officer  or  grouj) 
of  officers.     Fortunatel}',  however,  many  agencies  are  at  work 


to  develop  ways  and  means  of  controlling  these  larger  fac- 
tors. On  the  other  hand,  there  are  great  possibilities  for 
eliminating  waste  en  the  part  of  the  individuals  engaged  in 
any  one  single  industry,  or  even  in  a  small  department  or 
section  of  that  industry.  The  difficulty  is  that  too  many 
officers  and  men  get  into  the  rut  of  routine  work  or  are  con- 
tent to  go  along  and  not  give  much  constructive  thought  to 
making  better  u.se  of  their  time  or  facilities.  Sometimes 
this  extends  even  to  the  actual  waste  or  destruction  of  mate- 
rial. The  Railway  Mechanical  Engineer  believes  that  great 
good  can  be  accomplished  if  a  clearing  house  could  Ije  set 
up  in  the  mechanical  department  where  experiences  could  be 
exchanged  as  to  actual  accomplishments  in  eliminating 
waste,  either  ])y  making  better  use  of  the  time  of  the  workers 
or  facilities,  or  by  doing  away  with  practices  which  were  re- 
sjjcnsible  for  the  loss  and  wa.ste  of  material  or  energy. 

We  have  therefore  decided  to  offer  two  prizes,  the  first 
one  of  $50  and  the  second  one  of  $.55,  for  the  test  two  arti- 
cles which  are  received  on  or  before  Novemlx^r  IS,  telling  of- 
actual  instances  of  eliminating  such  wastes.  The  judges 
will  award  the  prizes  on  the  basis  of  the  constructive  value 
of  the  suggestions.  The  details  should  lie  clearly  given  and  . 
accompanied  by  illustrations  wherever  possible.  .^rticL's 
not  awarded  a  jirize,  but  which  are  used  for  publication,  will 
be  ])aid  fcr  at  space  rates.  We  have  been  delighted  with 
the  way  in  which  our  friends  have  entered  the  recent  com- 
jictitions  which  we  have  held;  we  have  purposely  made  this 
one  of  a  more  general  na.ure.  in  order  that  men  from  all  sec- 
tions and  j)arts  of  the  mechanical  department  mav  find  an 
opportunity  to  enter  it. 


The  most   important   question    to   be   decided    by   the   letter 
ballot  of  the  raemliers  of  the  Mechanical  Division  this  year 
is  whether  or  not  the  box  car  designs 
Adopt  the  [iroposed     by     the     Car     Construction 

Standard  Committee  are  to  tecome  the  standards 

Cars  cf  the  .\merican  Railway  Association. 

The  proposal  that  thp  railroads  adopt 
and  build  box  cars  of  standard  design  has  been  before  the 
railroads  for  years.  The  question  was  Ijrought  to  an  issue 
and  work  actually  started  by  the  former  .\merican  Railwav 
Association,  largely  through  the  influence  of  the  late  E.  P. 
Ripley,  president  of  the  .Atchison,  Topeka  &  Santa  Fe,  who 
was  dissatisfied  with  the  ajiparent  lack  of  interest  in  the 
project  shown  by  the  Master  Car  Builders'  .-Association.  The 
work  of  the  former  A.  R.  A.  committee  was  not  completed, 
because  of  the  war,  and  since  the  close  of  the  war  has  come 
into  the  hands  of  the  successor  to  the  Master  Car  Builders' 
Association,  the  Mechanical  Division,  which  is  now  an  offi- 
cial organization  acting  for  the  .-American  Railwav  .Associa- 
tion. 

With  the  report  of  the  Car  Construction  Committee  ]5re- 
sented  at  the  June  meeting  of  the  Mechanical  Division,  the 
development  of  standard  bo.x  cars  has  been  brought  as  near  to 
a  conclusion  as  it  projjably  ever  can  be  brought  by  any  com- 
mittee.    The  present  Car  Construction  Committee  is  as  widc- 
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ly  representative  as  a  workable  committee  can  be  made  and 
the  designs  produced  by  a  committee  of  different  personnel, 
while  they  would  undoubtedly  differ  from  those  now  before 
the  Mechanical  Division,  would  probably  come  no  nearer  to 
completely  satisfying  all  of  the  members.  The  discussion 
of  the  committee's  report  at  the  June  meeting  brought  out  the 
fact  that  the  standards  proposed  leave  competition  unre- 
stricted, within  the  limits- of  the  standard  details  and  limit- 
ing dimensions  already  adopted  ty  the  association,  in  the 
selection  of  proprietary  devices  now  in  general  use.  There 
has  been  no  question  but  that  the  general  designs  will  pro- 
duce good  cars — just  how  good  relatively,  is  an  open  question 
that  can  be  settled  only  after  a  period  of  service  experience. 
Whatever  reasons  may  be  given  by  the  individual  members, 
therefore,  should  they  not  accept  the  committee's  designs  by 
letter  ballot,  will  mean  that  it  is  practically  impossible  for 
the  railroads  voluntarily  to  establish  standard  box  car  de- 
signs. Any  officer  who  believes  that  such  designs  ought  to 
be  adopted,  cannot  afford  to  let  the  present  opportunity 
escape. 


There  has  been  developed  a  high  degree  of  specialization  in 

the  processes  of  many  manufacturing  industries.      In  some 

cases,     especially     where     highly     de- 

Specialization  veloped  special  machine  tools  are  used, 
in  Railroad  this  has  gone  so  far  that  little  scoi>e 
Shops  seems  to  be  left  for  the  exercise  of  the 

intelligence  of  the  operator.  However 
unsatisfactory  this  may  be  because  of  the  social  problems 
thus  created,  the  fact  remains  that  it  has  tremendously  in- 
creased the  volume  of  output  in  relation  to  the  amount  of 
labor  required,  with  corresponding  decreases  in  manufactur- 
ing costs. 

On  first  consideration,  there  seems  to  be  a  very  meager 
opportunity  for  the  application  of  similar  methods  in  the 
railroad  shop.  Here  conditions  differ  from  those  found  in 
industry,  in  that  similar  repair  operations  are  seldom  exact 
duplicates.  Each  locomotive,  each  car,  and  to  some  extent 
each  similar  detail  presents  special  problems,  the  ultimate 
solution  of  which  must  be  left  to  the  intelligence  of  the  work- 
man. 

But  though  the  limits  of  specialization  may  be  much  more 
restricted  than  in  manufacturing  industries,  there  are  in- 
creasing evidences  of  a  marked  tendency  toward  successful 
specialization  in  the  locomotive  and  car  repair  shop.  For 
some  time  there  has  been  a  growing  disposition  to  replace  the 
pit  gangs,  once  so  generally  employed  in  the  locomotive  shop, 
with  specialist  gangs  each  responsible  for  a  more  or  less  re- 
stricted group  of  operations. 

During  the  shop  crafts'  strike  last  year  it  was  found  pos- 
sible to  make  satisfactory  equipment  repairs  with  organiza- 
tions in  which  the  entire  force  was  made  up  of  hastily  trained 
specialists  each  of  whom  knew  but  one  job.  And  further 
evidence  that  such  an  organization  is  not  without  merit  is 
contained  in  an  article,  elsewhere  in  this  issue,  describing 
the  methods  employed  by  the  Morgan  Engineering  Company 
in  its  contract  locomotive  repair  shop.  Without  experienced 
locomotive  men,  either  among  the  supervisors  or  in  the  ranks, 
this  company  successfully  undertook  the  repairing  of  loco- 
motives on  a  commercial  iDasis  with  an  organization  in  which 
a  comparatively  small  percentage  of  the  employees  can  even 
be  rated  as  mechanics.  Specialization  has  been  developed 
to  a  high  degree  and  in  a  large  measure  is  responsible  for 
the  successful  operation  of  the  plant. 

In  calling  attention  to  the  success  with  which  specialized 
methods  have  been  employed  in  the  repair  shop,  it  is  not  the 
purpose  to  advocate  that  railroad  shops  be  operated  with 
complete  forces  of  semi-skilled  men  whose  competence  is 
limited  to  one  or  two  operations.  We  believe,  however,  that 
no  fully  qualified  mechanic  is  capable  of  performing  every 
operation  in  his  craft  with  equal  facility  and  that  output  in- 


creases with  the  steadiness  of  application  to  and  the  fre- 
quency of  repetition  of  a  given  job  by  the  employee.  Further- 
more, the  highest  degree  of  specialization  practicable  in  the 
railroad  shop  leaves  ample  scope  for  the  exercise  of  the 
■  highest  degree  of  intelligence  leading  to  the  development  of 
expert  knowledge  of  the  job  and  its  relation  to  the  service- 
ability of  the  equipment.  In  the  locomotive  shop  it  has  been 
found  that  the  specialist  to  a  large  extent  becomes  his  own 
supervisor  and  a  real  assistant  to  the  general  foreman.  All 
of  this  makes  for  well-balanced,  smooth-running  organization 
and  has  been  found  to  spell  "output"  in  railroad  shops  where 
specialization  has  become  the  practice. 


Engine  terminal  management  in  many  respects  is  the  most 
difficult  job  in  the  mechanical  department.     The  back  shop, 
for  instance,  controls  the  balance  be- 
Ine   lirngine        tween  the  classes  of  repairs  under  way. 
Terminal  at  any  time,  the  engine  terminal  takes 

Competition  whatever  work  comes  in.  Direct  re- 
sponsibility for  keeping  down  engine 
failures  lies  with  the  engine  terminal  and  not  with  the  back 
shop;  and  yet  the  terminal  has  to  turn  the  power  to  meet  the 
requirements  of  the  transportation  department  rather  than  its 
own  need  for  time  in  which  to  make  repairs.  Most  terminals 
have  peaks  of  activity  at  certain  hours  during  the  day,  and 
few  of  them  are  ever  adequately  equipped  with  time  and 
labor-saving  facilities,  either  for  floor  or  machine  work.  Both 
of  these  conditions  make  it  especially  difficult  to  avoid  the 
wasteful  employment  of  labor. 

It  is  because  the  management  problems  thus  created  are 
not  readily  solved  that  in  last  month's  issue  of  the  Railway 
Mechanical  Engineer  we  announced  a  competition  in  which 
prizes  of  $50  and  $35  will  be  awarded  to  the  authors  of  the 
two  papers  containing  the  most  constructive  suggestions  ( 1 ) 
for  expediting  the  turning  and  dispatching  of  locomotives, 
(2)  for  simplifying  inspection  and  repairs  and  (3)  for  keep- 
ing engine  failures  at  a  minimum  when  heavy  business  does 
not  permit  much  time  in  the  hands  of  the  mechanical  de^ 
partment.  For  instance,  consideration  has  been  given  in 
some  terminals  to  the  development  of  a  comprehensive  sched- 
ule of  running  repair  cycles  by  which  the  attention  to  be 
given  each  locomotive  as  it  comes  into  the  terminal  can  very 
largely  be  anticipated.  And  many  simple  shop-made  de- 
vices have  been  developed  with  which  the  shortage  of  facili- 
ties has  in  a  measure  been  overcome.  What  measures  have 
you  found  successful  in  your  terminal  in  meeting  any  one 
or  all  three  of  the  conditions  enumerated  above?  We  are  not 
interested  in  the  operation  of  the  ideal  terminal  layout,  but 
in  the  methods  of  management  by  which  you  are  getting  the 
most  out  of  the  plant  as  it  stands.  There  is  still  time  to  tell 
us,  if  you  have  not  already  done  so,  but  the  papers  must  be 
received  at  our  office  of  publication,  30  Church  Street,  New 
York,  not  later  than  October  15.  Any  papers,  other  than 
the  prize  winners,  which  we  publish  will  be  paid  for  at  space 
rates. 


Some  of  our  friends  have  criticised  us  for  pounding  so  in- 
cessantly on  the  necessity  of  better  training  for  foremen  and 
others    holding    supervisory    positions. 

Trainmg  Let  it  therefore  be  clearly  understood 

of  that  we  have  the  greatest  appreciation 

Foremen  ^o''  the  loyalty  of  the  foremen  and  for 

the  splendid  records  which  they  have 
made,  especially  during  recent  years.  It  is  not  our  intention 
to  criticise  them,  but  rather  to  pave  the  way  for  increasing 
their  opportunities  and  giving  them  a  larger  place  in  the 
mechanical  department  organization.  Those  supervisory  offi- 
cers who  come  in  intimate  contact  with  the  rank  and  file  are 
key  men.  That  they  have  not  always  functioned  as  effective- 
ly as  they  might  is  in  a  large  degree  due  to  the  fact  that  the 
managements  have  failed  to  recognize  this  and  the  foremen 
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have  been  handicapped  by  not  being  full)'  informed  as  to 
difficulties  under  which  the  road  was  operating  and  as  to 
the  policies  of  the  management;  they  have  not  even  been  edu- 
cated as  to  the  simple  economics  of  railroad  operation  so  far 
as  it  concerned  the  relations  of  their  own  department  to  the 
organization  as  a  whole. 

It  is  vitally  important  that  the  foreniiin  should  act  as  an 
interpreter  to  the  men  of  the  policies  of  the  management  and 
the  difficulties  confronting  it,  and  to  the  management  of  tlie 
feelings  and  attitude  of  the  men.  To  do  this  properly  re- 
quires a  verj'  considerable  amount  of  educational  training 
along  various  lines.  Real  foremanship  is  not  a  job  but  an 
art.  A  foreman  should  be  given  ever)'  opportunity  of  learn- 
ing those  things  which  will  help  him  to  be  a  better  and  more 
successful  leader.  The  task  of  having  to  lead  and  direct 
large  numbers  of  men  in  industn,'  is  so  comparatively  new 
that  it  has  not  been  very  well  understood  until  within  recent 
years.  There  is  ample  material  now  available,  however,  so 
that  there  is  no  excuse  for  the  foremen  and  officers  not  being 
fully  informed  in  these  respects. 

It  has  been  found  that  the  development  of  foremen's  clubs 
and  foremen's  get-together  meetings  can  be  approached  with 
excellent  results  during  the  fall  months  and  before  the  severe 
winter  weather  comes  on.  Programs  should  be  developed 
now  and  meetings  arranged  for  the  coming  months.  Plans 
are  being  made  along  these  lines  on  several  roads.  The 
movement  can  only  be  extended  as  generally  as  it  should  be, 
however,  by  having  the  co-operation  of  all  of  the  men  in 
supervisory  positions.  An  expression  on  the  part  of  the  fore- 
men at  a  shop,  for  instance,  for  the  need  of  ah  educational 
program  of  this  kind,  would  undoubtedly  be  greatly  appre- 
ciated by  many  of  the  managements.  It  may  not  be  out  of 
place  to  suggest  the  rereading  of  the  discussions  by  Messrs. 
Bentley  and  Demarest  on  shop  management  problems  at  the 
June  meeting  of  the  Mechanical  Division,  reported  in  the 
July  number  of  the  Railway  Mechanical  Engineer. 


milling  cutters  cannot  be  obtained  unless  they  are  sharjjened 
on  one  of  the  plain  or  universal  grinding  machines  which  has 
been  built  for  that  purpose  in  accordance  with  correct  prin- 
ciples of  design.  Plain  cutter  and  reamer  grinders  are  avail- 
able for  simple  operations  such  as  grinding  straight,  spiral, 
or  angular  milling  cutters;  straight  or  taper  reamers;  shell  or 
end  mills,  and  similar  tools.  Universal  grinders  are  used  to 
sharpen  straight,  taper  or  rose  reamers;  bevel,  spiral,  form, 
or  end-milling  cutters;  taps,  countersinks  or  counterbores. 
Universal  grinders  can  be  used  for  grinding  straight  or  taper 
arbors  and  also  for  small  internal  grinding  jobs.  The  uni- 
versal tool  grinder  is  essential  wherever  there  is  a  variety 
of  cutting  tools  to  be  kept  in  serviceable  condition  and  its 
cost  of  installation  will  be  repaid  many  times  in  the  in- 
creased production  or  longer  life  of  cutting  tools,  decreased 
power  consumption  and  cost  of  operation;  also  a  noticeably 
better  morale  among  the  workmen  who  have  not  the  incentive 
to  get  results  when  handicapped  by  dull  tools.  In  general, 
it  will  pay  railroad  men  to  benefit  by  the  advice  of  the 
manufacturers  as  to  t)-pe  of  grinding  wheel  and  method  of 
set-up  and  it  is  particularly  important  to  secure  all  the  at- 
tachments needed  for  their  efficient  use. 


A  good  workman  is  known  by  the  condition  of  his  tools, 
and  machinists  who  attempt  to  perform  drilling,  reaming  or 
milling  operations  with  dull  tools  are 
Drill  and  either  ignorant  or  careless  and  certainly 

Reamer  cannot    qualify    as   efficient    workmen. 

Grinders  Viewed  in  the  aggregate,  the  amount  of 

drilling,  reaming  and  milling  work  in 
railroad  shops  is  almost  staggering  and  die  loss  to  the  rail- 
roads is  proptortionately  great  when  the  tools  used  for  this 
work  are  maintained  in  any  but  the  best  possible  condition 
for  efficient  cutting.  Greater  power  is  required  to  operate  dull 
tools;  the  time  required  for  a  given  operation  is  longer,  and 
the  resultant  work  produced  is  inferior  in  quality.  In  view 
of  these  facts,  it  is  apparent  that  too  much  attention  cannot 
be  given  to  the  condition  of  cutting  tools. 

It  is  impossible  for  the  proper  attention  to  be  given  to 
cutting  tools  without  suitable  equipment  in  the  toolroom  in 
the  way  of  drill,  reamer  and  cutter  grinders.  Probably  few 
railroad  shops  worthy  of  the  name  are  without  twist  drill 
grinders,  since  the  practice  of  re-conditioning  twist  drills  by 
hand  grinding  is  long  since  out-of-date.  Great  care  should 
be  taken,  however,  to  see  that  these  grinders  are  properly 
adjused  to  turn  out  satisfactory  work.  There  are  only 
a  few  essential  requirements  in  grinding  a  twist  drill  to 
make  it  cut  efficiently.  These  requirements  are  absolutely 
essential,  however,  and  the  modem  twist  drill  grinding  ma- 
chine is  so  designed  as  to  take  care  of  these  requirements 
automatically,  producing  a  drill  which — as  relates  to  the 
shape  of  the'two  cutting  lips — is  practically  perfect.  Present 
twist  drill  grinding  equipment  in  railroad  shops  should  be 
carefully  examined  to  see  if  it  is  turning  out  work  of  this 
character  and  if  not,  it  will  unquestionably  pay  to  install  the 
more  modem  type  of  twist  drill  grinder. 

The  maximum   effective   service  or   life  of   reamers   and 


What  Our  Readers  Think 


Additional  Comment  on  C.  M.  &  St.  P. 
Method  of  Center  Sill  Analysis 

Butler,    Fa. 

To  THE  Editor: 

In  the  August  issue,  L.  K.  Sillcox  takes  exception  to  the 
writer's  assumptions  relative  to  Center  sill  analysis  which  ap- 
peared in  the  November,  1922,  issue. 

The  writer  wishes  to  call  attention  to  the  fact  that  these 
assumptions  were  not  put  forward  dogmatically  but  were 
merely  suggested  for  the  consideration  of  your  readers.  The 
assumptions,  however,  are  not  unwarranted,  as  Mr.  Sillcox 
states;  in  fact  they  are  more  logical  than  those  submitted  by 
him  in  the  original  article  which  called  forth  the  discussion. 
Flat  car  center  sills  were  not  discussed;  the  sills  in  question 
are  those  of  a  gondola  car  with  trussed  sides  and  ends. 
These  members  are  very  rigid  in  comparison  to  tKe  rigidity 
of  the  center  sills  and  so  the  assumption  that  the  center  sills 
of  this  type  of  car  may  be  considered*as  a  beam  fixed  at  its 
points  of  support,  is  quite  reasonable.  Moreover  the  writer's 
assumptions  show  greater  stress  at  the  bolsters  and  less  at  the 
center  of  the  car  while  those  of  Mr.  Sillcox  show  less  stress 
at  the  bolsters  and  more  at  the  center.  If  the  latter  were 
nearer  the  truth  than  the  former,  we  should  find  the  center 
sills  damaged  at  the  center  instead  of  at  the  bolsters;  the  evi- 
dence found  in  any  repair  yard  confimis  the  former. 

The  A.  R.  A.  requirements  for  center  sill  area  have  been 
changed  from  20,  to  25,  to  30,  and  to  28  sq.  in.  during  a 
short  period  of  time.  What  the  area  should  be  is  still  an 
open  question,  for  even  at  the  recent  A.  R.  A.  convention 
this  subject  received  considerable  discussion  without  any 
definite  conclusion.  Requirements  for  prescribed  fibre 
stresses  due  to  given  loads,  are  meaningless  unless  the  as- 
sumptions for  computing  the  stresses  are  also  laid  down. 

Mr.  Sillcox  states  that  the  clattering  observed  in  a  string 
of  cars  upon  which  a  car  has  impinged,  indicates  the  initial 
blow  to  be  transmitted  from  one  car  to  the  other  down  the 
track.  This  statement  is  correct  but  it  should  be  noted  that 
the  clattering  subsides  as  the  end  of  the  string  is  reached, 
showing  that  each  car  has  taken  part  in  dissipating  the 
energy  of  the  initial  impact.  The  important  point,  however, 
is  that  the  clattering  between  the  first  and  second  cars  of  the 
string,  does  not  take  place  until  after  the  first  car  has  re- 
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ceived  its  maximum  blow;  the  clattering  between  the  second 
and  third  cars  does  not  take  place  until  the  second  car  has 
received  its  maximum  blow;  and  so  on  until  the  energy  has 
been  dissipated.  This  statement  may  be  veriiied  by  a  study 
of  the  diagram  on  page  160  of  "Draft  Gear  Tests  of  the 
U.  S.  Railroad  Administration."  The  diagram  shows  that 
at  the  time  of  maximum  compression,  the  struck  car  has 
moved  only  1.10  in.  from  the  point  of  initial  contact  while 
the  impinging  car  has  moved  6.49  in.  from  this  point.  The 
clattering  between  the  struck  car  and  its  neighbor  would  just 
about  begin  with  a  movement  of  1.10  in.,  especially  if  the 
slack  was  not  bunched.  Even  though  some  clattering  were 
'present  at  this  instant,  the  force  between  these  cars  could 
not  be  great  because  when  the  unresisted  slack  is  deducted 
from  the  1.10  in.  of  total  movement  there  is  left  very  little 
resisted  movement.  The  writer  did  not  assume  the  entire 
end  shock  to  be  dissipated  within  the  car  structure  but  used 
the  accepted  load  of  250,000  lb. 

There  surely  was  no  intent  to  offend  anyone  by  making 
the  statement  that  the  field  of  research  in  car  design  has 
hardly  been  touched.  The  choice  of  construction  in  present- 
dav  designing  is  largely  a  matter  of  precedent  which  in  many 
cases  antedates  the  use  of  steel  cars.  Even  Mr.  Sillcox,  in 
his  August  communication,  states  that  "in  publishing  the 
articles  describing  the  C.  M.  &  St.  P.  designs  there  was  not 
the  slightest  intention  of  producing  something  new  which 
heretofore  has  not  been  done.  .  .  ."  The  amount  of  loss 
and  damage  charged  to  defective  equipment  on  Class  I  rail- 
roads for  January  and  February  was  $865,361.  The  April 
issue  of  the  National  Geographic  Magazine  contains  some 
statistics  which  divides  the  life  of  a  freight  car  per  year  as 
follows;  About  four  weeks  running  loaded,  eleven  weeks  run- 
ning empty,  six  weeks  in  switching  service,  five  w'eeks  in 
repair  yards  and  the  balance  in  idleness  due  to  various 
factors.  The  number  of  cars  in  the  United  States  is  given 
as  2,348,000.  It  is  true  that  parts  of  the  car  such  as  truck 
side  frames  and  bolsters,  draft  gears,  wheels  and  brake 
shoes  have  been  carefully  investigated.  However,  the  com- 
paratively short  life  of  the  car,  the  damage  charged  to  its 
defects  and  the  time  spent  in  the  repair  yard  compared  with 
the  time  running  loaded,  are  direct  indications  that  there  is 
room  for  more  intensive,  constructive  research.  The  profit 
of  such  research  to  the  railroads  becomes  obvious  when  the 
number  of  cars  and  their  invested  value  are  considered. 

Wendel  J.  Meyer. 


A  Stitch   in  Time 

K.\NSAS   City.    Mo. 

To  THE  Editor: 

On  page  236  of  the  April,  1923,  Railway  Mechanical 
Engineer,  L.  K.  Sillcox,  general  superintendent  of  motive 
power  of  the  Chicago,  Milwaukee  &  St.  Paul  says  in  part: 
"What  the  mechanical  department  expects  from  the  loco- 
motive terminal  is  to  derive  from  it  a  medium  by  which 
locomotives  may  be  cared  for  and  maintained  properly, 
promptly  and  cheaply  and  from  which  locomotives  may  be 
consistently  delivered  to  the  transportation  department  with 
the  result  that  the  serviceable  hours  per  locomotive  per  day 
and  the  serviceal)le  days  per  locomotive  per  year  may  be 
increased  to  a  maximum."  There  is  no  doubt  that  many 
railroad  men  hold  the  same  view  as  Mr.  Sillcox.  In  fact, 
it  is  easy  to  understand  what  it  means  to  transportation  to 
increase  the  number  of  hours  or  even  minutes  that  a  loco- 
motive can  haul  its  tonnage  without  interruption.  The 
astonishing  figures  given  by  G.  S.  Goodwin  in  the  1915  pro- 
ceedings of  the  American  Railway  Master  Mechanics'  Asso- 
ciation showed  that  engines  actually  were  moving  tonnage 
only  4   hr.    and    16   min.   out   of   each   24   hr.    of   the   day. 

The  following  instances  of  typical  roundhouse  experience 
illustrate  by  inference  what  could  be  done  with  a  little  fore- 
thought  and   co-operation  on  the  part   of   all   concerned   to 


improve  conditions  and   increase   locomotive  revenue   hours. 

Referring  to  the  roundhouse  records  at  a  certain  large 
terminal  on  July  8,  1915,  an  engineer  reported  the  following 
work:  Change  water  in  boiler;  right  injector  will  not  work. 
The  transportation  department  requested  that  this  locomotive  ,, 

be  returned  to  service  as  soon  as  possible,  and  the  injector  I 

was  therefore  repaired  and  the  boiler  filled  with  fresh  water  ' 

and  fired.  With  the  steam  at  60  lb.  the  injector  was  tried 
but  did  not  work  right.  The  tank  was  examined  and  found 
with  very  low  water.  It  was  decided  to  move  the  locomotive 
to  a  water  crane,  fill  the  tank  and  raise  the  steam  pressure  to 
100  lb.  the  crew  in  the  meantime  being  called.  Finally, 
with  100  lb.  of  steam  and  the  tank  full  of  water  the  injector 
still  would  not  work  properly.  As  the  injector  had  been 
examined,  the  trouble  was  plainly  with  the  feed  water  ap- 
paratus which  was  a  syphon  with  a  strainer  on  the  bottom  of 
the  suction  pipe  inside  the  tank.  The  strainer  was  found 
clogged  with  foreign  matter,  which  could  not  be  removed  *. 
without  draining  the  tank  of   7,000   gal.  of  treated  water. 

The  second  instance  selected  at  random  occurred  on  De- 
cember 4,  1918.  The  right  tank  hose  nut  on  a  locomotive 
dropped  off  the  feed  pipe  end  and  the  crew  tried  to  close 
the  tank  valve  which  was  of  the  socket  type.  The  valve  stem 
could  not  be  turned  so  they  attempted  to  couple  up  the  hose 
while  the  water  was  running  and  failing  in  this  applied  a 
plug.  After  all  their  efforts  and  getting  wet  to  the  skin  the 
crew  measured  the  water  in  the  tank  and  found  that  there  was 
not  enough  water  to  run  the  locomotive  to  the  next  water 
station!  Their  feelings  can  be  readily  imagined!  Another 
engine  was  ordered  to  pick  up  the  train  and  defective  engine 
and  proceed  to  the  terminal.  As  this  was  on  a  Saturday  with 
a  Sunday  la3-over  there  were  not  enough  men  on  dut}-  to 
make  repairs  and  the  locomotive  laid  over  until  Monday 
causing  a  shortage  of  one  locomotive  on  Monday  morning. 

Delays  and  troubles  similar  to  those  mentioned  are  largely 
avoidable.  They  can  be  prevented  by  the  development  of 
competent,  careful  inspectors  and  repair  men  at  the  terminals  j 

and   by  the  co-operation  of  all  in  reporting  and  correcting 
conditions  which  may  cause  delays. 

W.  F.  Potts. 


New  Books 


Car  Lighting  by  Electricity.  By  Charles  W.  T.  Stuart.  352 
pages,  6  ill.  by  9  in.,  250  illustrations,  bound  in  cloth.  Pub- 
lished by  Simmons-Boardman  Publishing  Company,  30  Church 
Street.  New  York. 

This  book  has  been  written  to  meet  the  need  of  the  practical 
man  as  well  as  the  engineer  and  the  student.  For  those 
engaged  with  the  construction,  operation,  insjjection  and 
maintenance  of  car  lighting  equipment  it  provides  a  prac- 
tical discussion  of  the  subject  couched  in  language  intel- 
ligible to  the  average  non-technical  reader.  The  text  gives  a 
brief  history  of  railway  car  lighting;  a  general  description 
of  the  three  electric  systems  used — straight-storage;  head-end. 
and  the  axle-generator  systems — and  a  detailed  description  of 
the  construction,  installation,  and  operation  of  the  various 
axle-generator  systems,  with  the  regulating  apparatus,  trans- 
mission, storage  batteries,  lighting  circuits  and  fixtures.  The 
testing  and  inspection  of  car  lighting  equipment  is  also  dis- 
cussed and  many  of  the  special  tools  developed  for  use  in 
repair  work  are  described.  The  present  stage  of  develop- 
ment of  direct-drive  equipment  for  the  axle-generator  S3'stem 
of  car  lighting  is  described  briefly,  and  there  is  also  appended 
the  specifications  covering  the  car  lighting  standards  and 
Recommended  Practices  of  the  American  Railway  Associa- 
tion. The  term  "profusely  illustrated"  may  very  properly 
be  applied  to  this  work;  the  many  photographs,  drawings, 
and  charts,  directly  "tied-in"  with  the  te.xt,  give  a  very  com- 
prehensive presentation  of  the  subject.  The  book  should 
prove  immensely  valuable  to  men  interested  in  car  lighting. 
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Ordnance  Plant  Makes  Locomotive  Repairs 

Morgan    Engineering    Company    Adapts    Buildings    to    Railroad 
Contract  Work  with  But  Few  Changes 


FOLLOW IN'G  the  war,  the  Morgan  Engineering  Com- 
pany, manufacturers  of  overhead  cranes  and  other  heavy 
mill  equipment,  Alliance,  Ohio,  found  itself  with  a  large 
plant,  unequipped  except  with  cranes,  that  had  been  built 
for  the  manufacture  of  heavy  ordnance.  The  demand  for 
outside  capacity  for  heavy  locomotive  repairs,  which  developed 
after  the  drastic  curtailment  of  mechanical  department  forces 
on  the  railroads  in  1921,  led  to  consideration  of  the  utiliza- 
tion of  this  plant  as  a  contract  locomotive  repair  shop.  Ac- 
cordingly, after  a  satisfactor)-  form  of  contract  had  been 
worked  out,  which  required  the  development  of  a  base  suffi- 
ciently detailed  to  cover  all  usually  performed  operations 
while  still  retaining  a  degree  of  flexibility  which  would 
take  care  of  all  work  the  need  for  which  becomes  evident 
only  after  a  locomotive  has  been  stripped,  an  organization 
was  developed  and  o[)erations  started. 

The  first  engines  were  repaired  during  the  latter  part  of 
1921.  Owing  to  unsettled  labor  conditions,  however,  opera- 
tions did  not  actively  get  under  way  until  the  fall  of  1922. 

A  floor  plan  of  the  building  in  which  the  locomotive  re- 
pair work  is  conducted,  is  shown  in  the  drawing.  The 
building  consists  of  what  may  be  termed  a  header  bay,  840  ft. 
long  by  90  ft.  wide,  from  one  side  of  which  opens  a  series 
of  i)arallel  bays  extending  out  at  an  angle  of  about  .)4  deg. 
from  the  header  bay.  As  these  bays  all  terminate  in  a  single 
end  wall,  they  vary  in  length  from  about  115  ft.,  in  the  case 
of  the  short  bay  opening  into  the  header  bay  nearest  its 
southern  end,  to  aljout  SJO  ft.  for  the  east  bay  opening  from 
the  north  end  of  header  bay.  The  building  is  of  steel 
frame  construction  with  brick  curtain  walls  at  the"  lower 
portion  of  the  sides  of  the  building,  above  which  there  is  an 
unbroken  expense  of  steel  sash.  Additional  light  is  admitted 
through  glazed  openings  in  the  roof. 

This   building   is  located   in   an  enclosure   adjoining   the 


south  end  of  the  main  plant  yard,  in  which  its  manufacturing 
operations  are  conducted.  The  two  enclosures  are  separated 
by  a  street,  but  communication  is  maintained  between  them 
by  continuous  industrial  tracks  and  by  the  plant  roadways, 
over  which  material  is  transported  by  motor  truck. 

The  Erecting  Shop 

The  most  interesting  feature  of  the  locomotive  repair  shop 
is  the  method  of  handling  erecting  sliop  work.  The  erecting 
shop  occupies  the  long  bay  from  which  open  the  parallel  Ijays, 
and  has  floor  space  for  70  locomotives  in  addition  to  those  on 
the  stripping  and  wheeling  tracks.  This  building  originally 
was  not  equipped  with  pits  and  had  but  two  tracks  running 
through  it,  one  along  either  side.  With  practically  no 
changes  in  the  floor  construction  it  has  been  adapted  to  ef- 
fective use  as  a  locomotive  erecting  shop  by  the  portable 
structural  steel  stools  on  which  the  locomotives  are  supported. 
These  are  of  sufficient  height  to  permit  work  to  be  done  under 
the  engines  after  they  have  been  stripjied  and  placed  on  their 
"spots"  without  the  necessity  of  floor  depressions  and  with 
Ijetter  lighting  under  the  locomotives  than  normally  found 
where  they  are  set  over  pits.  The  only  change  in  this  shop 
has  been  the  construction  of  pits  along  the  track  on  the  east 
side,  which  is  used  as  a  wheeling  and  finishing  track.  As 
will  be  seen  from  the  illustrations,  the  locomotives  are  placed 
on  their  spots  in  "echelon"  so  that  the  tubes  may  be  re- 
moved from  the  front  end  of  one  locomotive  without  inter- 
ference from  the  locomotive  next  in  front  of  it. 

At  the  north  end  of  the  erecting  bay  is  what  is  known  as 
the  testing  block.  Here  the  first  spot  in  each  of  the  four  rows 
between  the  stripping  and  wheeling  tracks  is  devoted  to  the 
making  of  hydrostatic  tests. 

The  erecting  bay  is  served  by  three  Morgan  cranes,  all 
operating  on  the  same  ways.    The  capacity  of  the  first  toward 
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th§-  north  end  of  the  shop  is  75  tons,  of  the  next,  40  tons,-  and 
of  that  toward  the  south  end  of  the -shop,  ^Stons.  Slings  are 
used  at  both  ends  of  the  locomotives  when  lifting  with  the 
cranes.  In  moving  a  locorootive  about  the  shop,  the  sling 
from  the  7  5 -ton  crane  is  placed  around  the  barrel  of  the 
boiler  just  ahead  of  the  firebox,  while  the  40-ton  crane  lifts 
the  front  end. 

The  stripping  track  accommodates  six  locomotives.  Here 
the  engines  are  completely  stripped,  the  parts  removed  to  the 
lye  vat,  cleaned  and  delivered  to  the  machine  shop  by  the 
stripping  gang.-  After  stripping,  the  locomotive  is  unwheeled 
and  moved  to  the  "spot"  assigned  to  it,  where  the  boiler, 
frame  and  cylinder  work  is  done.  When  ready  to  be  as- 
sembled, the  boiler  and  frames  are  moved  by  crane  to  the 
wheeling  track.  This  track  has  a  capacity  for  ten  engines, 
on  seven  stations.     The  first  two  pits,  starting  from  the  north 


partments  which  occupy  the  parallel  bays  opening  into  the 
erecting  shop;  Like  the -erecting  shop,  each  of  these  bays 
is  well  equipped  with  overhead  cranes,  and  a  comparativdy 
small  amount  of  special  equipment  has  been  installed. 

Starting  at  the  south  end  of  the  erecting  shop,  the  first  of 
these  bays  is  occupied  by  the  flanging  department.  This 
bay  is  about  SO  ft.  wide  and  is  served  by  one  40-ton  overhead 
crane.  It  is  equipped  with  an  annealing  furnace,  three  open 
tires  and  one  hand  and  one  pneumatic  flanging  clamp. 

The  next  bay,  which  is  about  90  ft.  wide,  is  occupied  by 
the  flue  shop,  the  arrangement  of  which  is  shown  in  one  of 
the  photographs.  The  equipment  includes  three  welding  sets, 
each  consisting  of  a  Draper  hammer  and  a  Ferguson  fur- 
nace. One  of  these  is  used  on  superheater  flues  and  the  other 
two  on  tubes.  These  facilities  are  arranged  along  the  south 
wall  of  the  bay.    Two  Ryerson  flue  rattlers  of  the  wet  type 


Looking    Down  the  Flue  Shop 


end  of  the  building,  are  devoted  to  wheeling.  After  the 
binders  have  been  put  up,  each  engine  is  moved  from  one 
of  these  two  pits  to  the  next  station.  Here  one  pit  is  devoted 
to  the  application  of  piping,  superheater  units,  lagging  and 
jackets.  One  pit  is  also  assigned  to  the  next  station,  where 
the  cab  is  put  on  and  the  motion  work,  crossheads,  pistons 
and  main  rods  applied.  The  locomotive  is  then  moved  to 
one  of  the  next  two  pits,  which  constitute  the  valve  setting 
station.  Here  rollers  are  put  under  the  engine  and  the 
valves  set.  At  the  next  station  the  grate,  grate  rigging,  ash 
pans  and  brake  rigging  are  put  up.  Then,  on  the  next  pit, 
the  cylinders  are  closed,  piping  completed  and  the  steam 
piping  and  superheater  units  subjected  to  hydrostatic  test. 
The  locomotive  is  then  moved  to  the  final  station  inside  the 
building  where  the  tank  is  coupled  up  and  the  Engine  pulled 
out  of  the  shop,  ready  to  be  fired  up. 

Locomotives  are  broken  in  on  the  tracks  of  the  Morgan 
Engineering  Company,  some  of  which  are  long  enough  to 
permit  of  thorough  testing.  When  accepted  by  the  inspectors 
representing  the  railroad  company,  the  rods  are  taken  down 
and  the  engine  prepared  for  shipment. 

The  progress  of  the  engine  from  the  wheelin_g  pit  to  the 
outside  of  the  shop  usually  requires  from  five  to  six  days. 
Should  any  unexpected  delay  hold  up  the  progress  of  an 
engine  on  this  track,  it  is  moved  out  of  the  way  by  the 
cranes  so  that  those  behind  it  are  not  thrown  off  schedule. 

Boiler  Shop  and  Fittings  Department 
The  drawing  shows  the  general  arrangement  of  the  de- 


have  been  placed  on  the  shop  floor  at  the  east  side  of  the  bay 
near  the  erecting  shop,  one  of  which  can  be  loaded  and  un- 
loaded by  crane,  while  the  other  requires  manual  loadings. 
The  flues  are  tested  under  100  lb.  air  pressure,  submerged  in 
w-ater. 

Owing  to  the  practice  of  the  Morgan  Engineering  Com- 
pany of  taking  in  as  many  locomotives  as  the  available 
erecting  floor  space  will  permit,  irrespective  of  the  number 
on  which  work  is  actually  being  performed,  a  large  number 
of  sets  of  tubes  are  stored  in  the  flue  shop.  Instead  of  pro- 
gressing from  one  operation  to  another  with  no  intermediate 
handling,  the  practice  is  to  complete  each  operation  on  each 
set  of  tubes,  after  which  the  entire  set  is  moved  by  crane  to 
the  station  of  the  next  operation. 

The  outer  end  of  the  third  bay  is  occupied  by  the  boiler 
shop  for  laying  out  firebox  sheets.  The  remainder  of  this 
bay  is  devoted  to  the  repair  of  detail  fittings.  On  the  west 
side  are  located  a  battery  of  six  small  engine  lathes,  a  small 
shaper  and  one  Lassiter-Milholland  staybolt  machine.  The 
latter  machine  gives  an  output  of  350  staybolts,  turned  and 
threaded,  in  12  hours.  On  the  east  side  are  located  two 
planers  which  are  used  on  shoes  and  wedges,  as  well  as 
one  small  combination  of>en-side  planer  and  shapier.  This 
bav  is  approximately  50  ft.  wide  and  is  served  by  one  10- 
and  oiie  25-ton  crane,  the  heavier  crane  being  located  toward 
the  erecting  shop  end. 

The  next  bay  to  the  east,  which  is  approximately  90  ft. 
wide,  is  devoted  to  heavy  boiler  work.  Here  the  work  on  all 
boilers  requiring  new  fireboxes  or  back  ends  is  completed 
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before  the  boilers  are  returned  to  the  erecting  shop.  This  de- 
partment is  provided  with  one  vertical  and  one  horizontal 
punch,  a  vertical  shear  and  a  radial  drill  for  drilling  tube 
sheets.  The  shop  is  not  equipped  with  a  heavy  bendinj;  roll 
and  all  firebox  or  boiler  shell  sheets  requiring  bending  are 
sent  outside.  On  the  east  side  of  this  bay  is  located  a  test- 
ing block  for  superheater  units.  Here  all  units  are  tested  and 
inspected  as  they  are  removed  from  the  locomotive,  to  locate 
those  requiring  renewal.  After  the  units  have  passed  this 
test,  they  are  stored  in  sets  in  the  next  bay,  so  piled  thai 
all  header  joints  are  accessible.  The  joints  are  ground  with  a 
portable  machine  as  they  lie  in  the  pile. 

This  bay  is  equipped  with  one  25-ton  crane  toward  the 
south  end,  and  a  40-ton  crane  toward  the  erecting  shop  end. 
The  floor  space  at  the  inner  end  of  the  bay  is  available  for 
spotting  a  number  of  locomotives.  Engines  to  be  placed  in 
this  space,  after  being  unwheeled,  are  moved  by  the  erecting 
shop  cranes  to  the  wheeling  track  on  the  east  side  of  the 
erecting  bay,  and  placed  on  two  car  trucks  provided  with 
heavy  timber  bolsters.  The  engine,  thus  mounted,  is  then 
hauled  into  the  lateral  bay,  over  the  track  shown  in  the 
drawing,  by  using  a  cable  attached  to  the  40-ton  crane.  This 
brings  it  under  the  cranes  of  the  lateral  bay,  by  means  of 
which  it  can  be  moved  to  its  assigned  space  on  the  floor. 

The  outside  bay  is  about  50  ft.  wide.  It  is  devoted  to 
engine  truck  repairs,  cabs,  and  superheater  unit  storage. 
Space  is  also  provided  in  this  bay,  just  off  the  erecting  shop, 
for  lagging  storage  and  reclamation.  No  provision  is  made 
for  remolding  broken  lagging.  Broken  material  is  pul- 
verized and  tempered  for  bulk  use  in  plastic  form. 

This  bay,  which  is  equipped  with  two  10-ton  cranes,  was 
formerly  used  as  a  tender  repair  shop.  Tender  work,  how- 
ever, has  now  been  transferred  to  one  of  the  buildings  in  the 
manufacturing  plant,  which  was  formerly  occupied  by  the 
iron  foundrv. 


Work   Can   Not    Be    Standardized 

The  work  of  the  shop  is  necessarily  affected  by  the  fact 
that  the  shop  is  usually  working  on  locomotives  for  from 
seven  to  ten  different  railroads,  each  of  which  has  its  own 
standards,  not  only  as  to  the  type  and  size  of  details,  but 
as  to  .shop  methods.     This  is  particularly  true  with  respect 


Pits    Have    Been    Provided    Under   the    Wheeling    Tracl< 

to  the  boiler  work.  All  boiler  welding  is  done  by  the  elec- 
tric process,  but  in  some  cases  the  specifications  require  that 
the  fireboxes  be  welded  on  the  inside  with  the  welds  rein- 
forced on  the  outside;  in  some  cases  fireboxes  are  welded  com- 
plete, while  in  others,  part  of  the  seams  are  riveted  and  part 
welded;  some  of  the  roads  require  that  the  flues  be  welded  in 
the  firebox  end,  and  others  have  the  superheated  flues  welded 
at  both  ends,  while  some  roads  do  not  weld  the  flues  at  all 
until  after  the  locomotive  has  been  in  service  for  some  time. 
All  firebox  sheets  must  be  hand  flanged  as  the  contracts 
with  each  road  usually  include  locomotives  of  so  many  dif- 
ferent types  that  it  is  impractical)le  to  provide  flanging  dies. 
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Each  railroad  has  its  own  inspection  organization,  and 
both  the  Morgan  Engineering  Compan_v  and  the  railroad 
inspectors  are  provided  with  complete  sets  of  drawings  of  the 
locomotives  passing  through  the  shop.  Much  of  the  material, 
particularly  brass  and  iron  castings  and  all  special  fittings, 
are  furnished  by  the  railroad.  Each  railroad  is  provided 
with  its  own  storehouse  in  charge  of  its  own  storekeeper. 
These  stores  are  housed  in  small  buildings  of  frame  construc- 
tion, adjoining  the  south  wall  of  the  parallel  bays. 

Shop  Organization 

All  heavy  machine  work,  such  as  that  required  on  run- 
ning gear  parts,  motion  work,  cylinders  and  other  castings, 
is  handled  in  the  machine  department  of  the  manufacturing 
plant,  where  the  parts  are  routed  through  the  shop  and  sug- 
signed  to  machines  along  with  the  material  going  through 
the  plant  en  production  jobs.     All  lilacksmith  operations,  as 


Detail     Fitting     Department,     Looking     Toward     the     Erecting     Shop 

well  as  machine  operations,  are  also  handled  at  the  ni  nu- 
facturing  plant. 

To  a  large  e.xtent  the  employees  engaged  in  locomotive  re- 
pair work,  aside  from  those  in  the  manufacturing  depart- 
ments, are  semi-skilled  men,  rather  than  fully  qualified 
mechanics.  The  work  is,  therefore,  specialized  in  all  de- 
partments under  the  jurisdiction  of  the  superintendent  of  the 
locomotive  repair  department. 

In  the  erecting  shop,  most  of  the  gangs  are  small  and  high- 
ly specialized,  working  under  gang  leaders.  The  stripping 
gang,  to  which  brief  reference  has  already  been  made,  is  one 
of  the  largest,  including  a  foreman,  two  gang  leaders  and 
25  men. 

A  special  gang  is  organized  to  handle  work  such  as  boring 
cylinders,  valve  chambers,  putting  on  new  cylinders  and 
frames,  etc.  Motion  work,  shoes  and  wedges,  spring  rigging, 
brake  rigging,  lagging,  jacketing,  pipe  fitting,  rods,  wheeling 
and  binders,  headlight  and  lighting  equipment,  truck  repairs, 
tank  repairs,  and  running  test  work  is  each  in  charge  of  a 
separate  gang.  The  detail  fitting  department,  in  which  about 
75  men  are  employed,  is  in  charge  of  a  foreman,  who  has 
two  assistant  foremen,  one  in  charge  of  the  machines  and  the 
other  of  the  fitting.  All  work  pertaining  to  wheeling  the 
locomotives  and  the  motion  work  is  in  charge  of  one  fore- 
man. Another  foreman  supervises  the  spring  rigging  and 
shoe  and  wedge  work.  A  third  is  in  charge  of  all  other  work 
on  the  wheeling  track.  All  welding  and  cutting  work  is 
handled  by  one  gang,  which  is  in  charge  of  a  foreman.  There 
is  one  general  foreman  in  charge  of  the  machinist  and  floor 
work  and  another  in  charge  of  the  boiler  department.  Prac- 
tically none  of  the  supervisors,  or  of  the  employees  have  had 


previous  railroad  shop  experience.  The  organization  has 
been  built  up  from  the  Morgan  Engineering  Company's  own 
personnel. 

Eighty  per  cent  of  the  men  in  the  boiler  department  are 
also  semi-skilled  specialists.  In  this  department,  one  gang 
does  nothing  but  remove  sheets  which  are  to  be  renewed.  The 
sheets  are  then  taken  to  the  laying  out  department,  where 
the  new  ones  are  laid  out,  punched,  sheared  and  made  ready 
for  the  fitters.  The  fitting  gang  then  assembles  the  sheets 
ready  for  the  welders  or  riveters.  The  welding  is  performed 
first,  after  which  the  remaining  joints  are  riveted  and 
caulked.  The  staybolts  are  then  applied,  followed  by  the 
crown  bolts,  each  operation  Ijeing  performed  by  a  separate 
gang.  The  boilers  requiring  new  fireboxes  or  back  ends  are 
removed  to  the  boiler  shop.  After  the  above  operations  have 
been  completed,  each  boiler  is  sent  to  the  test  block,  where 
it  is  washed  out  and  the  tubes  applied.  It  then  receives  a 
hydrostatic  test  and  is  placed  back  on  its  assigned  "spot"  on 
the  erecting  floor  where  a  miscellaneous  gang  cleans  up  any 
work  developed  as  a  result  of  the  test.  The  testing  block 
gang  takes  care  of  all  boiler  work  which  develops  during 
the  running  test  after  the  locomotive  .has  left  the  shop. 

During  the  month  of  June,  there  was  an  average  of  about 
1 ,000  men  actually-  working  on  locomotive  repairs,  approxi- 
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mately  250  of  which  were  boiler  makers  and  helpers,  300 
were  emplo}-ed  in  the  machine  and  forge  departments,  and 
450  on  the  erecting  floor,  air  brake  re]iairs  and  tank  shop. 
During  the  month  of  June  the  output  was  36  locomotives, 
none  of  which,  of  course,  required  less  than  Class  3  repairs — 
many  of  them  running  very  heavy.  Of  the  40  engines  com- 
pleted during  the  month  of  July,  two  boilers  required  com- 
plete new  back  ends;  seven  required  new  fireboxes;  20  re- 
quired new  back  tube  sheets,  door  sheets  and  inside  side 
sheets.  The  remaining  11  required  either  new  back  •flue 
sheets  or  new  side  sheets  and  patches. 


Locomotive  Service  Tests  on  the  N.  C.  &  St.  L. 

Engine  with  Nicholson  Thermic  Syphons  Runs  Against  One  of 
Similar  Design  Not  So  Equipped 


DURIXG  the  early  part  of  the  present  year  tlie  Nash- 
ville, Chattanooga  &  St.  Louis  made  a  series  of  road 
tests  of  two  Mikado  type  locomotives  of  similar  di- 
mensions, one  of  which  was  equipped  with  Nicholson  ther- 
mic syphons,  to  determine  a  comparison  of  the  performance 
of  thermic  syphon-equiiJ])ed  locomotives  with  others  not  so 
equipped.  The  results  of  these  tests  are  of  interest  in  that 
they  confirm  the  results  which  have  been  obtained  in  similar 
tests  on  other  railroads,  in  which  the  locomotives  equipped 
with  the  syphons  have  invariably  shown  a  reduction  in  fuel 
consumption  per  one  thousand  gross  ton  miles. 

A  comparison  of  the  principal  dimensions  of  the  two  loco- 
motives is  shown  in  one  of  the  tables.  It  will  be  seen  that, 
while  thev  are  generallv  similar,  there  are  a  number  of  slight 


was  turned  out  of  the  back  shop  about  40  days  prior  to  the 
tests  and  w-as  in  good  condition.  Throughout  all  of  the  test 
runs  the  same  crews  operated  both  locomotives,  which  are 
equipjK'd  with  stokers,  and  were  fired  by  a  traveling  fireman. 

Tlie  tests  were  made  on  the  Chattanooga  division  between 
Nashville,  Tenn.,  and  Cravens,  a  district  149  miles  long. 
Soutlibound,  there  are  two  ruling  grades,  one  about  five  miles 
long,  of  0.92  per  cent  and  the  other  about  .seven  miles  long,  of 
0.9o  per  cent.  Northbound,  there  is  one  ruling  grade  of  0.94 
per  cent,  six  miles  long.  In  addition  to  these  grades,  there 
are  pusher  grades,  where  a  helper  is  used  in  both  directions, 
over  the  Cumberland  mountains. 

A  dynamometer  car  was  used  for  recording  the  speed, 
drawbar  pull  and  the  location  of  throttle  and  reverse  lever 


N.    C.    &    St.    L.    Locomctive    No.    660    Equipped    with    Nicholson    Thermic    Syphons 


differences.  The  cylinders  of  engine  No.  651  are  of  slightly 
larger  diameter  than  those  of  engine  No.  660,  the  syphon- 
equipped  locomotive,  while  the  driving  wheels  of  the  latter 
locomotives  are  three  inches  larger  in  diameter  than  those  of 
the  non-syphon  locomotive.  These  differences  in  dimensions 
account  for  the  difference  in  the  tractive  effort,  which  is 
58,300  lb.  for  locomotive  No.  651  and  54,800  lb.  for  loco- 
motive No.  660. 

The  only  other  difference  worthy  of  comment  is  in  the  dis- 
tribution of  the  heating  surface.  Engine  No.  660,  which  is 
one  of  1 2  new  Mikado  type  locomotives  equipped  with  ther- 
mic syphons  delivered  to  the  Nashville,  Chattanooga  &  St. 
Louis  in  November,  1922,  has  five  more  superheater  units 
than  the  earlier  class  to  which  engine  No.  651  belongs,  and 
26  less  2J4-in.  tubes.  The  result  of  these  differences  is  that 
the  new  locomotive  has  139  sq.  ft.  less  tube  and  flue  heating 
surface  and  110  sq.  ft.  more  superheating  surface.  Both 
locomotives  have  the  same  size  firebox,  the  only  difference  in 
firebox  heating  surface  being  that  resulting  from  the  applica- 
tion of  two  syphons,  which  are  installed  with  two  of  the  four 
arch  tubes  used  in  the  older  locomotives.  Including  arch 
tubes  and  syphons,  engine  651  has  a  total  of  317  sq.  ft.  of 
firebox  heating  surface,  while  engine  660  has  a  total  of  371 
sq.  ft.  of  firebox  heating  surface. 

Owing  to  the  fact  that  a  smaller  tender  is  used  with  the 
new  locomotives,  there  is  a  difference  in  the  total  weight  of 
engine  and  tender  of  approximately  16,000  lb.  in  favor  of  the 
new  locomotive. 

The  syphon-equipped  locomotive  had  been  in  service  about 
60  days  prior  to  the  beginning  of  the  tests.     Locomotive  651 


positions.  Water  calculations  were  made  by  measuring  the 
water  before  and  after  filling  the  tank  and  coal  calculations 
were  made  by  measurement  of  the  amount  of  coal  in  the  tank 
before  the  beginning  and  after  the  completion  o£.  each  run. 
The  tests  were  made  with  through  tonnage  freight  trains, 
with  a  tonnage  rating  southbound  of  1,800  tons  and  north- 


dlmensions  of   locomotives   used   in    n. 

Tests 


C   &    St.    L.   Thermic    Syphok 


Without  With 

syphons  syphons 

Locomotive  No 65 1  660 

Type   Mikado  Mikado 

Tractive  force,  lb 58,300  54,SOO 

Weight  on  drivers,  lb 220,000  220,000 

Weight  of  engine  and  tender  in  work,  order,  lb.  481,340  465,000 

Cylinders,  diameter  an't  stroke,  in 26  5/16  by  30  26  Ijy  30 

Diameter   driving  wheels,   in 60  63 

Heating  surface,  sq.   ft.,  5j4-in.  flues 1,090  1,231 

2i/3-in.  tubes   2,407  2,127 

Firebox 290  290 

Arch   tubes    27  12.5 

Syplions   ^68.5 

Total,   evapc.rating    3.814  3,729 

Superheater 382  992 

I'irebox,  length  and  width,  in lU'/a  by  S4"4    114ji   by  S4Ji 

tirate    area,    sq.    ft 66.7  66.7 

Tender  capacity,   water,  gal 10,187  9,739 

Coal,   tons    16  16 


bound  of  1,600  tons.  The  tonnage  was  calculated  by  using 
the  stenciled  weight  of  empty  cars  and  the  scale  weights  of 
loads,  taken  from  the  bills. 

Test  data  were  compiled  for  three  trips  southbound  and 
four  trips  northbound.  The  average  results  of  test  trips  in 
both  directions  are  shown  in  one  of  the  tables.  Southbound, 
the  average  conditions   were  favorable  for  the  non-syphon 
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locomotive.  .  The  trip  with  this  locomotive  included  an 
average  of  1  hr.  15  min.  less  dead  time  than  those  with  the 
syphon-equipped  locomotive  and  the  atmospheric  tempera- 
ture averaged  more  than  12  deg.  higher.  Both  the  average 
trainload  handled  by  the  syphon-equipped  locomotive  and 
the  average  speed  while  running  was  higher  than  for  the 
other  locomotive,  and  the  fuel  consumption  per  thousand 
gross  ton  miles  was  9.91  per  cent  less.'  Comparing  the  per- 
formance on  a  drawbar  horsepower-hour  basis,  the  s>'phon 
locomotive  showed  a  fuel  consumption  of  4.02  per  cent  less 
than  the  other  locomotive,  while  the  equivalent  evaporation 
per  pound  of  coal  was  14.26  per  cent  greater. 

On  the  northbound  trip  the  conditions  as  to  delays  favored 
the  syphon-equipped  locomotive;  the  average  dead  time  of  2 
hr.  35  min.  per  trip  with  this  locomotive  was  52  min.  less 
than  the  average  for  the  other  locomotive.  The  difference  in 
average  tonnage  on  the  northbound  trip  was  slight,  although 
the  number  of  cars  averaged  one  less  per  train  for  the  syphon- 
equipped  locomotive  than  for  the  non-syphon-equipped  loco- 
motive. 

On  these  test  trips  the  syphon-equipped  locomotive 
showed  an  average  fuel  consumption  11.52  i>er  cent  less  per 
thousand  gross  ton  miles  than  the  other  locomotive.    On  these 


Comparison  of  Average  Performance  of  Syphon  and  Non-Syphon 
Equipped  Locomotives 

Southbound  Northbound 

Loco.      Loco     Differ-     Loco.         Loco.    Differ- 
651,         660,       ence,        651,  660,       ence, 

without      with         per      without        with         per 
syphons  syphons     cent     syphons  syphons      cent 

Atmospheric  temperature, 

deg.   F 62.6 

Total  time  on  road,  hr.,  min.     10-34 

Total  running  time,  hr..  min.      6-52 

Total  dead  time,  hr.,   min...       3-42 

Speed,   ra.   p.   h 21.81 

Number    ol    stops 12 

Tons   per   train 1,763 

Care  per  train 42 

Gross   ton    miles,   thousands.     262.6 

Total   ft.    lb.,   millions 12,838 

Total  coal  fired,  lb 39,927 

Total   water,  lb 222,639 

Coal  per  hr.,  per  sq.  ft.  grate 

area    81.2 

Equivalent     evapcration,     lb. 

water  per   lb.    coal 6.03 

Coal     per     1,000    gross    ton- 
miles,    lb 140.2 

Water    per    l.OOO    gross    ton- 
miles,   lb 847.9 

Coal  per  drawbar  hp.-hr.,  lb.       5.72 

Water  per  drawbar  hp.-hr.,  lb.     34.52 


49.0 

58.0 

41.2 

11-26 

10--04 

8-43 

6-33 

6-37 

6-03 

4-53 

3-27 

2-35 

22.81 

-f4.59 

22.64 

24.76 

-f9.36 

13 

12 

12 

1,806 

-1-2.38 

1,569 

1,555 

—.89 

42 

40 

39 

270.0 

-1-2.82 

235.3 

231.8 

—1.49 

12,351 

—3.79 

10,206 

9,887 

—3.13 

34,155  —7.51     31,148     27,392  —12.06 

235,580  -F5.81  195,403  183,453     —6.12 

78.4  —3.46 

6.89  -t-14.26 

126.3  —9.91 


70.7 

6.27 

133.7 


68.1 


-3.68 


6.71     4-7.01 
118.3  —11.52 


872.3      -1-2.88       829.8       792.2     —4.53 

5.49     —4.02         6.07         5.55     —8.57 

37.83     —9.59       37.82       36.86    —2.54 


trips  the  fuel  rate  per  drawbar  hp.-hr.  of  the  syphon-equipped 
locomotive  was  8.57  per  cent  less  than  that  of  the  non-syphon- 
equipped  locomotive,  while  the  equivalent  evaporation  per 
pound  of  coal  was  only  7.01  per  cent  greater. 

In  neither  case  was  there  any  difficulty  in  maintaining 
boiler  pressure.  The  temperature  of  the  steam  entering  the 
cylinders,  however,  averaged  19  deg.  higher  in  engine  660 
than  in  engine  651,  the  temperature  being  607  deg.  and  588 
deg.,  respectively. 

Combining  the  runs  made  by  each  locomotive  in  both  direc- 
tions, it  will  be  seen  by  referring  to  the  table  that  the  syphon 


Average  Performance  of   Combined  Northbound  and   Southbound   Runs 

Loco.  651,  Loco.  660, 
without  syphon  with  syphon  Difference 

Average  running  time,  hr 6.742  6.3                — 6.55 

.^verace  speed,  m.p.li 22.225  23.785            -1-7.0 

Tons  per  train 1,666.0  1,680.5               4-0.9 

Gross  ton-miles,   thousands 248.95  250.9               -fO.8 

Lb.  coal  per  1,000  gross  ton-miles 136.95  122.3             — 10.7 

Lb.  water  per   1,000  gross  ton-miles 838.85  832.25              — 0.8 

Average  drawbar  hp 867.0  889.5                -1-2.59 

Lb.  coal  per  drawbar  hp.-hr 5.87  5.48            —6.6 


equipped  locomotive  handled  a  slightly  larger  average  train 
load  over  the  division  in  an  average  of  almost  one-half  hour 
less  time,  with  10.7  per  cent  less  fuel  per  one  thousand  gross 
ton  miles. 


Combustion  Chamber  Boilers* 

OWING  to  the  importance  of  the  subject  your  committee 
sent  inquiries  to  those  members  who  have  had  the  long- 
est experience  with  the  combustion  chamber.  The.  in- 
quiries included:  General  efficiency  of  chamber.  Defects 
that  were  first  to  develop  and  remedies  applied.  Number  of 
broken  bolts  per  engine  per  month,  and  kind  of  bolt.  De- 
fects developing  in  the  various  parts  of  the  chamber,  and  the 
life  of  the  parts.  Size  or  length  of  chamber.  The  diameter, . 
length  and  number  of  tubes  and  flues.  Whether  equipped 
with  brick  arch  or  not.  Hand  fired  or  stoker?  If  chambers 
were  not  a  success  what  was  done  to  make  them  so? 

There  is  a  remarkable  difference  in  the  efficiency  and  life 
of  the  chamber  on  the  various  railroads  using  them.  Some 
railroads  are  equipping  old  power  with  the  chamber,  others 
are  removing  the  chamber  and  applying  the  straight  bo.x,  also 
ordering  new  equipment  with  the  straight  box.  There  also  is 
a  great  difference  in  the  length  of  chambers.  Those  men- 
tioned in  our  correspondence  varied  in  length  from  24  in.  to 
56  in. 

The  majority  agree  on  the  fact  that  the  chamber  is  the 
cause  of  breaking  many  more  staybolts  than  were  broken 
in  the  straight  box.  Although  most  of  this  has  been  taken 
care  of  by  the  application  of  flexible  bolts,  one  writer  says: 
"We  renewed  as  many  as  35  to  40  staybolts  per  engine  per 
month,  and  although  we  applied  a  full  installation  of  flex- 
ible bolts,  we  still  find  many  broken  bolts." 

-Another  member  wrote:  "Since  applying  a  full  installa- 
tion of  flexible  bolts  we  have  little  trouljle  with  broken  bolts." 

Other  defects  that  develop  are  cracks  at  rivet  holes  of  cir- 
cular seam  and  wings  of  throat  sheet,  the  former  sometimes 
extending  into  the  base  of  flange. 

Pits,  grooves  and  cracks,  occur  along  both  top  and  bottom 
base  of  flue  sheet  flange  and  from  base  of  flange  to  flue  holes. 
These  cracks  often  extend  in  both  a  vertical  and  horizontal 
direction,  sometimes  extending  through  bridges. 

Cracks  at  arch  tube  holes.  Cracks  at  front  row  of  staybolt 
holes  in  bottom  of  chamber  extending  from  18  to  30  in.  in 
length.     Cracks  at  base  of  throat  sheet  wings. 

Excessive  pitting  and  grooving  of  wrapper  sheet  back  of 
flue  sheet  seam  and  over  front  portion  of  crown. 

Staybolt  leakage  in  bottom  of  chamber. 

To  remedy  the  trouble  with  circular  seams  and  wings 
flanges  and  wings  of  new  throat  sheets  were  extended  and 
autogenously  welded. 

Defective  flue  sheets  were  renewed  in  some  cases  at  the  end 
of  two  years'  service;  in  other  cases  at  the  end  of  three  or  four 
years.  One  member  wrote:  "Back  flue  sheets  in  our  Pacific 
type  engines  with  72-in.  shell  and  36-in.  combustion 
chamber  last  seven  years.  With  straight  standard  firebox  flue 
sheet  gave  four  years'  service."  Two  other  members  wrote: 
"Our  combustion  chambers  are  seven  years  old,  but  we  have 
not  renewed  any  flue  sheets."  The  tendency  to  crack  at  arch 
tube  holes  was  taken  care  of  by  one  member  by  additional 
bracing  when  renewing  throat  sheet.  The  cracks  at  base 
of  throat  sheet  wings  were  remedied  by  increasing  the  radius 
of  the  flange  in  new  applications.  The  leakage  of  bolts  in 
bottom  of  chamber  was  stopped  by  applying  a  layer  of  fire 
brick  over  the  affected  part. 

A  majority  of  the  vn-iters  agreed  that  the  tubes  and  flues 
were  more  efficient  in  the  chamber  type  boiler,  and  their 
mileage  was  increased  from  50  to  100  per  cent. 

There  is  considerable  difference  in  the  number  and  length 
of  tubes  and  flues  in  the  combustion  chamber  boilers.  The 
smallest  has  158,  2-in.  and  22,  5j4-in.,  length  16  ft.  2  in., 
the  largest  has  275,  2;4-in.  and  50,  5>4-in.,  length  21  ft.  0  in. 

The  report  was  signed  by  H.  J.  Raps  (I.  C.)  chairman 
and  Emil  Ziegenbein  (M.  C). 

'Abstract  of  a  repoit  submitted  at  the  Annual  Convention  of  the  Master 
Boiler  Makers'  Association,  Detroit,  Mich.,   May,  1923. 


Power  Plant  Equipped  to  Burn  Fuel  Oil 

Flexible  Boiler  Operation  and  Labor  Saving  Secured  by  Burning  Oil  . 
in  Enginehouse  Power  Plant 


THE  power  plant  at  the  Boston  (Southampton  street) 
enginehouse  of  the  New  York,  New  Haven  &  Hartford 
supplies  steam  and  compressed  air  not  only  for  the 
enginehouse  needs  but  for  the  South  Bay  passenger  car 
yards.  Steam  is  generated  at  200  lb.  pressure  by  two  300- 
hp.  boilers,  the  steam  pressure  in  the  yard  being  reduced  to 
80  lb.  The  air  pressure  carried  is  110  lb.  Up  to  December 
1,  1922,  these  two  boilers  were  fired  with  bituminous  coal, 
arrangements  being  made  on  that  day  to  change  over  from 
coal  burning  to  fuel  oil-burning  equipment,  the  apparatus 
for  which  had  been  installed. 

When  operated  coal  burning,   the  two  boilers  consumed 
30  to  35  tons  of  coal  in  24  hours  and  in  view  of  the  increased 


burning  equipment  only  three  firemen  and  one  laborer.    This 
force  is  the  same  for  both  summer  and  winter. 

Description  of  Storage  Tank 

An  important  part  of  any  oil-burning  equipment  is  the 
storage  tank  for  holding  oil  which  in  this  case  has  some  fea- 
tures of  special  interest.  Tlie  Southampton  street  engine- 
house  is  located  largely  on  made  land  and  it  was  necessary, 
therefore,  to  secure  a  solid  foundation  for  the  storage  tank 
and  make  it  of  some  material  which  would  resist  the  action  of 
ground  water  at  high  tide.  The  problem  was  solved  by 
e.xcavating  and  driving  piles  below  low-water  level,  six  con- 
crete supfMDrting  ribs  being  cast  on  these  piles  and  the  tank 


Fig.  1 — General   View  of  Oil  Storage  Tank  with  Telltales  Indicating  the  Two  Sections  to   Be  About  One-Half   Full  of  Oil 


demand  for  steam,  it  was  practically  impossible  to  keep  up 
pressure  especially  when  one  boiler  was  shut  down  for  clean- 
ing the  fire  which  occurred  every  8  hours.  It  was,  therefore, 
a  question  of  increasing  the  number  of  boilers  at  Southampton 
street,  installing  some  equipment  which  would  give  the 
boilers  a  greater  overload  capacity,  or  rendering  the  boiler 
operation  more  uniform  by  eliminating  the  necessity  for 
cleaning  fires.  The  latter  alternative  was  chosen  and  oil- 
burning  equipment  installed,  not  only  eliminating  the  diffi- 
culty formerly  found  in  cleaning  fires,  but  greatly  reducing 
the  labor  costs  of  handling  coal  and  ashes.  The  boilers,  as 
equipped  to  burn  fuel  oil,  were  operated  continuously  for  a 
period  of  several  months  and  at  no  time  was  there  demands 
for  steam  in  excess  of  the  boiler  capacity. 

Material  Reduction  in  Labor  Costs 

The  saving  in  labor  may  be  appreciated  from  the  fact  that 
in  winter  eight  men  were  ordinarily  required  for  unloading 
coal,  ^vith  three  firemen  and  two  coal  passers.  The  services 
of  nine  of  the  thirteen  laborers,  coal  passers  and  firemen  are 
no  longer  required,  there  now  being  employed  with  the  oil- 


itself,  of  reinforced  concrete,  resting  on  these  ribs.  The 
outside  dimensions  of  the  tank  are  30  ft.  by  50  ft.  by  5  ft. 
deep,  the  top  being  flush  with  the  surface  of  the  ground  as 
shown  in  Fig.  1.  The  tank  is  divided  lengthwise  into  two 
main  sections,  M  and  N  (indicated  by  the  dotted  line), 
each  of  these  sections  being  separated  into  a  cold  and  hot 
well  by  afl  additional  cross  partition.  The  hot  wells  are 
comparatively  small,  located  in  the  nearer  ends  of  the  two 
sections  and  provided  with  heating  coils  to  keep  the  oil 
at  a  temperature  for  ready  circulation.  Holes  near  the  bot- 
toms of  the  cross  partitions  enable  oil  to  flow  from  the  cold 
to  the  hot  wells. 

Sections  M  and  N  are  practically  duplicates  so  a  descrip- 
tion of  only  one  (section  M)  will  be  given.  Referring  to 
Fig.  1,  section  M  is  filled  with  oil  from  tank  cars  through 
pipes  00,  the  oil  in  the  car  being  kept  at  approximately  100 
deg.  F.  so  that  it  will  flow  readily  by  means  of  steam  from 
pipes  55.  It  will  be  noted  tliat  a  similar  set  of  oil  and 
steam  pipes  is  provided  at  the  right  in  Fig.  1  for  section  N. 
Manholes  CC  give  admittance  to  the  cold  wells  and  H 
to  the  hot  well.    Manhole  D  leads  to  a  sriiall  dry  tank  in  the 
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nearer  end  of  section  ^V  used  for  purposes  of  inspection.  Tell- 
tales TT  indicate  the  level  of  oil  in  the  two  tanks  respective- 
ly. The  hot  well  in  each  case  is  provided  with  six  (?oils 
of  lj4-in.  pipe  6  ft.  long,  laid  4  in.  above  the  bottom  of  the 
tank  to  keep  the  oil  in  this  section  at  the  proper  temperature 
so  that  it  will  readily  flow  to  the  pump  in  the  power  house. 
All  of  these  pipe  joints  are  welded  and  tested  l^efore  applica- 
tion. Valve  .4  controls  the  steam  supply  to  the  hot  tank  and 
consequently  its  temperature.  Valve  B  admits  steam  to  a 
blanket  line  to  be  used  in  case  of  fire.  A  by-pass  is  provided 
from  one  tank  into  the  other  for  possible  use  in  emergency. 

Vacuum  Heating  and  Pumping  System 

From  the  tank,  oil  is  piped  to  the  Worthington  vacuum 
heating  and  pumping  system,  illustrated  in  Fig.  2.  This  con- 
sists of  two  duplex  pumps,  one  heater  H,  two  oil  strainers 
SS,  two  thermometers  TT  and  a  Bowser  oil  meter  M.  The 
temperature  is  raised  by  means  of  this  heater  to  180  deg.  F., 
the  steam  pressure  on  the  heaiter  being  30  lb.  The  exhaust 
from  the  pumps  is  fed  to  the  heating  system. 

The  particular  feature  of  this  pump  is  its  arrangement  in 
duplicate  throughout  with  by-passes  at  each  important  point 
so  as  to  provide  for  continuous  operation  of  the  l)oilers  in 
all  emergencies.  The  by-pass  around  the  oil  meter  is  shown 
at  B:  The  upper  gage  (not  shown  in  the  illustration) 
registers  steam  pressure  at  30  lb.,  the  lower  gage  G  showing 
oil  pressure  at  40  lb.  Oil  is  delivered  to  the  boilers  at  35 
lb.  pressure.  On  an  average,  1,144  gal.  of  fuel  oil  are  used 
in  eight  hours  as  registered  by  meter  M.  Ordinarily  15,000 
gal.  of  water  are  used,  more  being  recjuired  in  cold  weather. 

Engo  Oil  Burners  Used 

The  burners  used  with  this  equipment  are  known  as  Engo 
oil  luirners  made  by  the  Engineer  Company  and  installed  as 


Fig.  2 — Worthington  Vacuum  Heating  and  Pumping  System 

shown  in  Fig.  3.  The  burners  themselves  are  in  operation, 
Ijeing  hidden  by  the  guard  plates  GG  which  serve  to  protect 
firemen  against  the  heat  from  the  boiler.  The  draft  gage  for 
the  boiler  is  shown  at  D  and  the  oil  pressure  gage  at  O,  S 
l)eing  a  steam  gage  and  T  a  thermometer  for  registering  the 
temperature  of  the  oil.  Referring  to  the  oil-burning  unit  at 
the  left,  which  is  a  duplicate  of  the  one  at  the  right,  .1  is 
the  valve  for  controlling  steam  to  the  burner  and  B  the 
valve  controlling  the  oil  supply.  Valve  C  controls  the  amount 
of  mixture  fed  to  the  furnace  and  therefore  the  intensity  of 
the  flame.  Adjusting  handle  E  controls  the  amount  of  air 
admitted  to  the  boilers  by  opening  or  closing  a  fan-shaped 
ventilator.  In  the  illustration  this  ventilator  is  well  open 
giving  a  view  of  the  intense  flame  in  the  furnace  through 
the  oi>enings. 

Certain   precautions   must   be   observed    in   operating   oil- 


burning  equipment.  In  the  first  place,  in  the  hot  well  of 
the  storage  tank  oil  must  not  be  overheated  or  it  will  vaporize 
with  resultant  danger  of  explosion.  As  a  further  precau- 
tion, all  open  lights  must  be  kept  away  from  the  storage 
tank.  In  the  boiler  room  it  is  not  advisable  to  depend  upon 
hot  brick  for  igniting  a  burner  which  has  gone  out  in  view 
of  the  possibility  of  explosion.  The  operation  of  the  boilers 
must  be  watched  a  little  closer  when  burning  oil  than  coal 
for  this  reason.  It  is  important  to  see  that  the  burners  are 
not  forced  to  such  an  extent  that  flames  enter  the  tubes, 
evaporating  the  water  so  fast  that  adequate  protection  is  not 
afforded   the  tubes  which  as  a  result  burn  out. 

One  man  should  be  on  the  watch  continuously  with  oil- 
burning  furnaces  especially  when  each  furnace  has  only  one 


Fig.  3 — 300-Hp.   Boiler   Equipped  with   Engo  Oil   Burners 

burner.  Otherwise  that  burner  might  accidentally  go  out  and 
the  accumulated  oil  spray  fed  into  the  furnace  create  an  ex- 
plosive  mixture. 

Advantages   from  Burning  Fuel  Oil 

The  results  secured  at  the>  Southampton  street  enginehouse 
power  plant  with  oil-burning  equipment  have  demonstrated 
the  following  important  advantages:  There  is  an  increase  in 
boiler  capacity  owing  to  more  continuous  operation  and 
greater  capacity  for  overload.  The  cost  of  fuel  oil  is  roughly 
about  the  same  as  the  cost  of  coal  but  there  is  a  material 
saving  in  the  labor  formerly  required  to  handle  coal  and 
ashes.  Owing  to  the  intense  heat  of  the  fuel  oil  flame,  fire 
brick  burn  out,  but  not  more  rapidly  than  they  are  knocked 
out  with  the  slice  bar  when  Ijurning  coal.  Boiler  operation 
is  more  flexible  with  fuel  oil,  allowing  a  quicker  response  to 
sudden  demands  for  steam.  More  accurate  control  of  smoke 
is  afforded,  a  particular  advantage  in  the  vicinity  of  large 
cities  having  smoke  ordinances.  The  fire  can  be  put  out  in- 
stantly with  no  loss  of  fuel  such  as  occurs  in  banking  a  coal 
fire.  It  is  possible  to  get  more  heat  with  less  draft,  the  stack 
draft  in  this  case  being  .15  in.  and  the  furnace  draft,  .07  in. 
In  addition,  the  boiler  room  can  be  kept  in  a  much  cleaner 
and  more  presentable  condition  with  a  favorable  effect  on 
the  morale  of  the  boiler  room  force. 


The  British  Secretary  of  State  for  the  Colonies  has  given 
his  approval  of  the  construction  of  a  new  railway  in  the  central 
province  of  the  Gold  Coast  Colony,  according  to  Department  of 
Commerce  cables. 


Seitember.  1923 
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Consolidation   Locomotive   for  the 
Polish  State  Railways 

By   J.    Dabrowski 

"THE  new  plant  of  the  first  Polish  Locomotive  Works  at 
•^  Chrzanow,  Poland,  a  brief  description  of  which  was 
given  in  the  Railway  Mechanical  Engineer.  September, 
1922,  has  been  completed  and  locomotives  are  now  being 
delivered.  The  Polish  Government  placed  an  order  with 
this  company  for  the  construction  of  1,200  locomotives,  de- 
liveries to  extend  over  a  period  of  10  years.  The  order  in- 
cluded several  types  of  locomotives  for  both  freight  and  pas- 
senger train  service.  The  first  locomotives  to  be  built  are 
of  the  Consolidation  or  2-8-0  type  for  handling  freight  traf- 
fic. 

As  the  boiler  shop  of  the  locomotive  works  was  not  com- 
])leted  for  operation  as  soon  as  the  machine  and  erecting 
shops,  the  boilers  for  these  Consolidation  t}-pe  locomotives 
are  being  built  by  the  oldest  boiler  construction  plant  in  the 


Boiler    for    One    of    the     Polish    Consolidation     Locomotives 

countr}-,  W.  Fitzner  and  K.  Gamper,  Sosnowice,  Poland. 
The  photograph  of  one  of  these  boilers  loaded  for  shipment 
shows  them  to  be  of  a  good  modern  type. 

The  2-8-0  type  locomotive  is  used  extensively  in  Poland. 
An  order  for  150  locomotives  of  this  type  was  given  to  the 
Baldwin  Locomotive  Works  in  1920,  and  25  additional  loco- 
motives of  the  same  design  were  ordered  subsequently.     In 


the  future,  new  locomotives  will  proljably  be  built  in  Poland 
provided  the  capacity  of  the  local  j)lants  is  sufficient. 

As  conditions  of  track  and  bridges  limit  the  axle  load  to 
1 7  metric  tons,  the  weight  on  the  driving  wheels  of  a  Con- 
solidation locomotive  can  not  exceed  150,000  lb.  New 
bridges,  however,  are  being  designed  for  axle  loads  of  from 
20  to  25  tons.  The  tendency  in  Poland  is  toward  larger 
freight  cars  and  heavier  train  loads  than  in  most  other 
European  countries.  A  considerable  number  of  30-ton 
freight  cars  are  in  .service,  many  of  them  having  been  fur- 
nished by  American  builders. 

The  new  Polish  locomotive  illustrated  is  equipped  with  a 
Schmidt  superheater  and  a  Knorr  feedwater  heater.  West- 
inghnuse  air  brakes  for  drivers  and  train  are  also  provided, 
the  air  brake  now  being  a])plied  to  all  new  locomotives  and 
cars,  both  passenger  and  freight.  It  has  a  greater  cylinder 
horsepower,  tractive  effort  and  heating  surface  than  the 
Baldwin  locomotive,  although  the  weight  on  the  drivers  dif- 
fers but  little.  A  comparison  of  the  leading  dimensions  of 
the  two  designs  is  given  in  the  accompanying  table: 

Dimensions.  Weights  and  Proportions — Polish  Consolid.\tion  I ocomotive 

IluilJcr     Polisli   Works  The    Baldwin    Lo- 
comotive   Works 

Tr;.cl<    gage    ' 4   ft.  Si^    in.  4   it.   S'A    in. 

Cylinders,  diameter  and  stroke 24.2  in.  by  26  in.  21   in.  by  28  in. 

Weithts    in    working   order: 

On    drivers    149,914    lb.  148,650    lb. 

On    frint    truck 26,4.S6    lb.  15,150   lb. 

Total    engine    176.370   lb.  16.?,8a0   lb. 

Tender    ;; 105,820    !b.  117.500   lb. 

Wheel    bases; 

Driving      16  ft.   7  in.  15   ft.  6  in. 

Total    engine    24  ft.   II    in.  23   ft.  8  in. 

Total   engine   and   tender 55    ft.    5    in.  57   ft.   3^   in. 

Wheels,    diameter    outside    tires: 

Driving 53J4  in.  56   in. 

Front  truck    394^   in.  33  in. 

Boiler: 

Type    Straight   top  Straight   top 

Steam    pressure     184.9  lb.  191.7    lb.     ■ 

Diameter,   tirst  ring,  outside 71    in.  70  in. 

Length    over   tube   sheets 16   ft.   3J^   in.  13   ft.  9'A    in. 

Grate  area    44.3  sq.  ft.  32. 1  sq.  ft. 

Heating    surface: 

Total    evaporative    2,250    sq.    ft.  1.852    sq.    ft.. 

Superheating     633    sq.    f t.  420    sq.    ft. 

Comb,    evaporative   and    superheating..  2,883    sq.    ft.  2,282    sq.    ft. 
lender: 

Water    capacity    5,546  gal.  5,400  gal. 

Fuel    capacity    17,600   1b.  23,140    lb. 

General   data   estimated: 

Hated  tractive   force,   85   per   cent....  45,180  lb.  35,925  lb. 

Cylinder    horsepower    (Cole) 1,945,  1,520 

Weight    proportions; 

Weight  on  drivers  H-  tcta!  weight  en- 
gine,    Iier    cent 85  90.7 

Weight  on  drivers  -^   tractive  force..  3.32  .     4.14 

Total  weight  engine  -i-  cylinder  horse-  

power 90.7  107.8 

Boiler    prooortions:  ^ 

Comb.  heat,  surface  H-  cylinder  horse  * 

power     K48  I.SU 

Tractive  fcrce  -=-  comb.  heat,  surface.  15.67  15.74 

Tractive     fcrce     X     dia.     drivers     ^ 

comb.    heat,    surface ^^-^  j'i*- 

Cylinder    horsepower    -^    grate   aiea.  .  43.9  4/. 4 
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Will  It  Pay  to  Burn  Oil  Instead  of 
Coal? 

By  W.  F.  Schaphorst 

■yHE  accompanying  simple  and  handy  chart  will  assist  in 
■*■  deciding  this  question.  To  use  the  chart  it  is  merely 
necessary  to  zigzag  across  as  indicated  by  the  dotted  lines 
and  line  G,  which  is  pointed  at  by  the  arrow  at  the  right 
tells  the  number  of  B.t.u.  obtained  for  each  cent  spent  for 
coal  or  oil.  In  figuring  oil  begin  at  the  top  and  zigzag  down 
to  line  G.  In  figuring  coal  begin  at  the  bottom  and  zigzag 
up  to  line  G. 

If  the  oil,  for  instance,  costs  five  cents  per  gallon,  con- 
tains 20,000  B.t.u.  and  the  specific  gravity  is  0.9  and  if  the 
boiler  efficiency  with  oil  fuel  is  80  per  cent  the  zigzag  dotted 
line  shows  that  each  cent  will  buy  24,000  B.t.u.  Begin  at 
5  cents,  line  A,  and  run  through  80  per  cent,  line  B,  with 
a  straight  line  projected  to  intersect  line  C.  From  this  in- 
tersection project  a  line  through  20,000  B.t.u.,  line  D,  until 
it  intersects  line  E.  From  this  last  intersection  go  through 
0.9,  line  F,  and  the  final  intersection  with  line  G  gives  the 
answer — 24,000  B.t.u.  for  each  cent. 

Now  comparing  with  coal,  if  coal  costs  $8  per  ton  of 
2,000  lb.  and  if  the  boiler  efficiency,  using  the  same  boiler 
as  above,  is  70  per  cent  with  coal  and  if  each  pound  of  coal 
contains  11,000  B.t.u.  each  cent  will  buy  about  19,200  B.t.u. 
as  shown  in  line  G.  As  will  be  noted  the  $8  is  found  in 
line  L,  and  70  per  cent  boiler  efficiency  in  line  K.  Run  a 
straight  line  through  both  points  and  locate  the  intersection 
in  line  /.  Run  a  straight  line  through  11,000  in  line  H  and 
the  intersection  with  line  G  gives  19,200  B.t.u.  for  each  cent. 

In  other  words  the  solution  of  this  problem  indicates  that 
the  use  of  this  oil  at  5  cents  per  gallon  will  furnish  nearly 
5,000  B.t.u.  more  for  each  cent  than  will  coal  at  $8  per  ton. 

In  using  line  A  the  cost  per  gallon  should  include  all 
costs — cost  of  hauling,  cost  of  storing,  etc. 

It  is  well  known  that  boiler  efficiencies  with  oil  are  usually 
greater  than  with  coal.  The  difference  often  is  as  much  as 
10  per  cent  as  in  this  problem  where  we  use  80  per  cent  in 
line  B  and  70  per  cent  in  line  K. 

Regarding  the  specific  gravity  given  in  line  F,  an  easy 
way  to  determine  this  is  to  take  any  vessel  such  as  a  pail, 
jug,  or  bottle,  and  weigh  it.  Then  fill  it  with  water  and 
weigh  again.  Empty  out  the  water,  fill  with  oil  and  weigh 
once  more.  Subtracting  the  weight  of  the  empty  container, 
the  weights  of  the  water  and  of  the  oil  are  determined.  Di- 
viding the  weight  of  the  oil  by  the  weight  of  the  water,  the 
quotient  is  the  specific  gravity.  The  less  delicate  the  scales 
used  for  weighing  the  greater  should  be  the  size  of  the  vessel. 

Where  a  sample  of  the  oil  is  not  available  and  where  the 
density  of  the  oil  is  given  in  degrees  Baume,  the  following 
table  will  be  found  useful  in  connection  with  line  F. 


Decrees,  Baume 

Specific  gravity 

Degrees,  Baume 

Specific  gravity 

10 

1.0 

55 

0.76 

15 

0.97 

60 

0.74 

20 

0.93 

65 

0.72 

25 

0.90 

70 

0.70 

30 

0.88 

75 

0.68 

35 

0.85 

80 

0.67 

40 

0.82 

85 

0.65 

45 

0.80 

90 

0.64 

50 

0.78 

95 

0.62 

100 

0.61 

To  calculate  the  specific  gravity,  knowing  the  degrees 
Baume,  simply  add  the  degrees  Baume  to  130  and  divide  the 
sum  into  140.     The  quotient  is  the  specific  gravity^ 

The  cost  of  coal,  line  L,  is  similar  to  line  A  and  must  in- 
clude all  costs  such  as  hauling,  storing,  pulverizing,  and  if 
purchased  some  time  ago  the  interest  on  the  purchase  price. 

This  chart  may  be  used  in  several  ways  for  solving  various 
problems.  Thus  by  zigzagging  clear  across  from  line  A  to 
line  L  knowing  the  cost  of  oil  and  all  the  necessary  inter- 


mediate factors,  line  L  gives  the  equivalent  cost  of  coal.  Or 
zigzagging  up  from  line  L  we  get  the  equivalent  cost  of  oil. 
Thus  with  coal  at  $6  per  ton  and  the  boiler  efficiency  at  70 
per  cent  we  would  find  that  a  heat  value  of  10„300  B.t.u.  per 
pound  of  coal  would  give  us  no  advantage  in  using  oil  as 
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Chart  for  Determining   Relative  Value  of  Coal  and   Fuel  Oil 

regards  cost  of  oil.  But  oil  has  other  advantages  such  as 
less  labor  needed  for  firing,  less  storage  space  required,  etc. 
All  of  these  points,  must  be  given  consideration  before  one 
can  decide  that  oil  should  be  used  in  preference  to  coal  or 
vice  versa. 


Ohio  Electro  Magnet  Proves  Value  In  Handling  Tangled  Scrap 
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Rules  Governing  Care  of  Stationary 
Boilers"^ 

1.  Safety  Valves:  Great  care  should  be  exercised  to  see 
that  these  valves  are  ample  in  size  and  in  working  order. 
Overloading  or  neglect  frequently  leads  to  the  most  disastrous 
results.  Safety  valves  should  be  tried  at  least  once  every  day 
to  see  that  they  will  act  freely. 

2.  Pressure  Gage:  The  steam  gage  should  stand  at  zero 
when  pressure  is  off,  and  it  should  show  the  same  pressure 
as  the  safety  valve  when  that  is  blowing  off,  if  not,  then 
one  is  WTong,  and  the  gage  should  be  tested  by  one  known  to 
be  correct. 

3.  Water  Level:  The  iirst  duty  of  an  engineer  before 
starting,  or  at  the  beginning  of  his  watch,  is  to  see  that  the 
water  is  at  the  proper  height.  Do  not  rely  on  glass  gages, 
floats  or  water  alarms,  but  try  the  gage  cocks.  If  they  do  not 
agree  with  water  gage,  learn  the  cause  and  correct  it.  Water 
level  in  Babcock  &  Wilcox  boilers  should  be  at  center  of 
drum,  which  is  usually  at  middle  gage.  It  should  not  be 
carried  above. 

4'.  Gage  Cocks  and  Water  Gages:  Must  be  kept  clean. 
Water  gage  should  be  blown  out  frequently,  and  the  glasses 
and  passages  to  gage  kept  clean. 

5.  Feed  Pump  or  Injector:  These  should  be  kept  in  per- 
fect order,  and  be  of  ample  size.  No  make  of  pump  can  be 
expected  to  be  continuously  reliable  without  regular  and  care- 
ful attention.  It  is  always  safe  to  have  two  means  of  feeding 
a  boiler.  Check  valves  and  self-acting  feed  valves  should  be 
frequently  examined  and  cleaned.  Satisfy  yourself  fre- 
quently that  the  valve  is  acting  when  the  feed  pump  is  at 
work. 

6.  Low  Water:  In  case  of  low  water,  immediately  cover 
fire  with  ashes  (wet  if  possible)  or  any  earth  that  may  be  at 
hand.  If  nothing  else  is.  handy  use  fresh  coal.  Draw  fire  as 
soon  as  it  can  be  done  without  increasing  the  heat.  Neither 
turn  on  the  feed,  start  or  stop  engine,  nor  lift  safety  valve 
until  fires  are  out,  and  boiler  cooled  down. 

7.  Blisters  and  Cracks:  These  are  liable  to  occur  in  the 
best  plate  iron.  When  first  indication  appears  there  must 
be  no  delay  in  having  it  carefully  examined  and  properly 
cared  for. 

8.  Fusible  Plugs:  When  used,  must  be  examined  when 
boiler  is  cleaned,  and  carefully  scraped  clean  on  both  the 
water  and  fire  sides,  or  they  are  liable  not  to  act. 

9.  Firing:  Fire  evenly  and  regularly,  a  little  at  a  time. 
Moderate  thick  fires  are  most  economical,  but  thin  firing 
must  be  used  where  the  draught  is  poor.  Take  care  to  keep 
grates  evenly  covered,  and  allow  no  air  holes  in  fire.  Do 
not  "dean"  fires  oftener  than  necessary. 

*  From  a  committee  report  of  the  Mailer  Boiler  Makers  'Association,  sub- 
mitted at  the  May,    1923  convention,  Detroit,   Mich, 


10.  Cleaning:  All  heating  surfaces  must  be  kept  clean 
outside  and  in,  or  there  will  be  a  serious  waste  of  fuel.  The 
frequency  of  cleaning  will  depend  on  the  nature  of  fuel  and 
water.  As  a  rule,  never  allow  over  1/16-in.  scale  or  soot 
to  collect  on  surfaces  between  cleanings.  Handholes  should 
be  frequently  removed  and  surfaces  examined,  particularly  in 
case  of  a  new  boiler,  until  proper  intervals  have  been  estab- 
lished by  experience. 

The  Babcock  &  Wilcox  boiler  is  provided  with  extra  facil- 
ities for  cleaning.  For  inspection  and  washing,  remove  hand- 
holes  at  both  ends  of  tubes,  and  by  holding  a  lamp  at  one 
end  and  looking  in  at  the  other,  the  condition  of  the  surface 
can  be  fully  seen.  Run  the  rotary  flue  cleaner  through  the 
tube  until  it  is  clean  and  free  from  sediment.  In  replacing 
hand-hole  caps,  clean  surfaces  without  scratching  or  bruising, 
smear  with  oil,  and  screw  up  tight.  Examine  mud-drum  and 
remove  sediment  therefrom. 

The  exterior  of  tubes  can  be  kept  clean  by  the  use  of  blow- 
ing pipe  and  hose  through  openings  provided  for  that  pur- 
pose, and  must  be  given  frequent  attention.  In  using  smoky 
fuel,  it  is  best  to  occasionally  brush  the  surfaces  when  steam 
is  off. 

11.  Hot  Feed-Water:  Cold  water  should  never  be  fed 
into  any  boiler  when  it  can  be  avoided,  but  when  necessary  it 
should  be  caused  to  mix  with  the  heated  water  before  coming 
in  contact  with  any  portion  of  the  boiler. 

12.  Foaming:  ^^"hen  foaming  occurs  in  a  boiler,  check- 
ing the  outflow  of  steam  will  usually  stop  it.  If  caused  by 
dirty  water,  blowing  down  and  pumping  up  will  generally 
cure  it.  In  cases  of  violent  foaming,  check  the  draft  and 
fires. 

13.  Air  Leaks:  Be  sure  that  all  openings  for  admission 
of  air  to  boiler  and  flues,  except  through  fire,  are  carefully 
stopped.  This  is  frequently  an  unsuspected  cause  of  serious 
waste. 

14.  Blowing  Off:  If  feed  water  is  muddy  or  salt,  blow- 
off  a  portion  frequently,  according  to  condition  of  water. 
Empty  the  boiler  every  week  or  two,  and  fill  up  afresh. 
\\'hen  surface  blow-off  cocks  are  used,  they  should  be  often 
opened  for  a  few  minutes  at  a  time.  Make  sure  no  water  is 
escaping  from  the  blow-off  cock  when  it  is  supposed  to 
be  closed.  Blow-off  cocks  and  check  valves  should  be  exam- 
ined ever}'  time  the  boiler  is  cleaned. 

15.  Leaks:  When  leaks  are  discovered,  they  should  be 
repaired  as  soon  as  possible. 

16.  Blowing  Off:  Never  empty^the  boiler  while  brick- 
work is  hot.  » 

17.  Dampness:  Take  care  that  no  water  comes  in  con- 
tact with  exterior  of  the  boiler  from  any  cause,  as  it  tends  to 
corrode  and  weaken  the  boiler.  Beware  of  all  dampness  in 
seatings  or  coverings. 

This  report  was  prepared  by  a  committee  consisting  of  J. 
J.  Davey,  N.  P.,  chairman;  Charles  Zeitz  and  George  C. 
Nicol,  .V  T.  &  S.  F. 
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Recent  Developments  of  the  Motor  Coach 

Reasons    for   Renewed   Interest — Advantages   and   Disadvantages   of 
the  Various  Typ>es — Performance  Data 

By  C.  E.  Brooks 

Chief  of  Motive  Power,  Canadian  National   Railways 


THE  motor  coach  is  not  a  new  deparlure  but  is  one  which 
has  sunk  back  from  a  promising  start   15   years  ago 
intq  obscurity  due  essentially  to  high  maintenance  and 
operating  costs.     During  the  past  three  years,  however,  in- 
terest in  the  subject  has  been  actively  revived  as  a  result  of 
a  The  ever-increasing  encroachment  of  the  motor  bus  on 

railway  earnings 
b  The  improvement  in  the  design  of  the  motor  and  its  ap- 

purtances,  and 
c  The   attitude   of   the   public,    which    the    automobile    is 
rapidly  convincing  that  plush  seats  are  not  necessary 
when  traveling  short  distances. 
In  order  to  enter  into  a  discussion  of  present-day  develop- 
ments it  will  be  necessar)'  to  outline  briefly  the  service  re- 
quirements, and  in  doing  so  the  motor  coach  is  presented  as 
a  "unit  car"  and  not  as  a  train  of  cars  or  a  driving  car  haul- 
ing a  trailer.     The  latter  methods  of  operation  may  be  pos- 
sible on  small  interurban  or  suburban  lines,  but  for  prac- 
tical transportation  purposes  they  are  not  being  considered 
by  many  large  railways.    The  reason  for  this  is  that  up  to  the 
present  time  it  has  not  generally  been  found  to  be  economical 
to  replace  a  necessary  train  service  with  a  motor  coach  haul- 
ing one  or  more  trailers  on  account  of  motor-capacit}'  limita- 
tions. 

On  the  other  hand,  high  train-mile  costs  for  small  returns 
have  forced  railway  officials  to  turn  to  the  motor  coach  for 
relief  in  the  following  classes  of  service: 

a  Giving  a  frequent  passenger  service  on  sparsely  .settled 
branch  lines  or  parts  of  main  line  adjacent  to  .market 
towns  or  junction  points 
b  Connecting  junction  points  on  important  main  lines  with 
the  town  or  small  city  situated  within  a  few  miles  of 
the  main  line 

'.-\hstract  of  a  pai-er  presented  at  the  Montreal  meeting  of  the   .\mcrican 
Society  of  Mechanical  Engineers,  May,  1923. 


(•  Giving  a  group  of  towns  situated  on  a  main  line  or  im- 
portant branch  lines  a  frequent  connecting  service  over 
and  above  through  main-line  trains 
d  Connecting   small   summer  resorts,   golf   clubs,   etc.,   to 

branch-line    or   through   main-line   service 
(•  Handling  milk  of  a  limited  amount  to  a  distributing  or 

connecting  point 
/  Providing  connections  to  small  suburbs. 
Among  the  first  real  developments  of  the  motor  coach  was 
the  gas-electric  car,  the  use  of  which  spread  rapidly  15  years 
ago  but  which  unfortunately  did  not  solve  these  problems 
successfully  on  account  of  high  maintenance  cost  of  the 
heavv-duty  gasoline  motor,  uncertain  service,  complications 
of  equipment,  and  great  weight  of  the  coach  itself. 

About  the  same  time  steam  units  having  considerable 
weight  and  all  the  complications  of  the  locomotive  appeared, 
but  were  discarded  for  much  the  same  reason. 

Classification  of  Present-Day  Developments 

Present-day  developments  are  generally  to  provide  for 
traffic  requirements  which  for  the  purpose  of  discussion  are 
subdivided  as  follows: 

Class  A — A  seating  capacity  of  from  24  to  40  persons  and 
provision  for  approximately  100  sq.  ft.  of  baggage  space. 
The  light  weight  of  such  a  car  to  be  from  18,000  to  30,000 
lb.,  or  not  to  exceed  750  lb.  per  single  seat  (with  baggage 
space)   or  500  lb.  per  seat  if  no  baggage  space  is  allowed. 

Smaller  cars  have  been  made  and  are  in  daily  use,  but 
considering  the  rapid  development  cf  traffic  after  cars  are  put 
into  service,  it  is  believed  that  the  above-mentioned  limits 
are  reasonable. 

Class  B — Units  seating  from  40  to  60  passengers  and  pro- 
viding for  baggage  space  a  minimum  of  100  sq.  ft.  and 
maximum  of  200  sq.  ft.  These  cars  weigh  from  800  to  1,200 
lb.  per  single  seat,  but  it  is  thought  that  the  weight  must  be 
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kept  down  to  the  same  limits  as  those  prescribed  for  Chiss  A 
in  order  to  get  fuel  economy  and  keep  maintenance  costs  at 
a  reasonable  figure. 

Speed  Requirements.  Schedule  speeds  of  15  to  25  m.p.h. 
including  stops.  Consider  a  S-mile  run  between  stops  and 
1  min.  for  stops:  Acceleration  from  0  to  oO  m.p.h.  in  2  min. 
on  level  track,  30  to  35  m.p.h.  at  end  of  third  minute,  an 
average  sjjeed  of  35  m.p.h.  for  the  next  3;;4  miles  and  0.5 
min.  to  travel  0.21  mile  and  come  to  a  stop,  means  that  in 
order  to  run  5  miles  and  make,  one  stop  the  elapsed  time  is 
10.9  min.,  or  an  average  schedule  speed  including  stops  of 
27^4  m.p.h.  This  allows  nothing  for  loss  of  time  on 
gradients,  slow  orders,  etc. 

Generally  speaking,  Class  A  units  liave  been  gasoline- 
driven,  and  experience  goes  to  show  that  this  class  of  ec|uip- 
ment  is  an  economical  and  lasting  developmL-nt  which  will 


engine  of  the  following  general  description  has  been  ex- 
perimented with: 

Engine,  6-cylindcr,  i^n  in.  by  5  in. 

Pressure  niliiiK  system. 

Gear  r.-itio,  4.7  to  1  between  engin::  .ind  wbeel. 

Nominal  engine  speed  at  30  ni.ii.h.,   1,450  r.p.m.. 

Hov.sepo\ver  devclopefl,   50  at  2.200  r.p.m. 

Maximum  speed,  2,200  r.p.nt. 

Pump  water-cooling  system. 

In  general  its  power  has  been  transferred  through  .standard 
automobile  clutches,  transmissions,  etc.,  which  are  u.sed  with 
the  same  type' of  engine  in  automobile  service. 

So  far  as  the  actual  power  plant  is  concerned,  it  is  the 
opinion  of  many  that  the  automobile  engine  has  in  almost 
every  wa\-  demonstrated  its  superiority  over  the  truck  engine 
for  Class  A  cars  and  for  general  service  because  of  its  ability 
to  run  over  rated  speed  without  serious  loss  of  balance  and 
consequent  excessive  vibration,  and  its  economy  under  light 
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be  improved  to  the  point  of  high-grade  automobile  relialjility 
within  a  short  time,  .\lready  in  many  places  these  cars  have 
retrieved  business  which  had  been  lost  to  bus  lines  on  the 
highways  and  also  to  the  privately  owned  car,  and  it  has  been 
the  usual  thing  to  lind  that  passenger  traffic  develops  to  a 
marked  extent  after  a  service  has  been  instituted. 

The  failures  have  been  rather  heavy  due  to  conditions  de- 
scribed later  in  this  paper,  to  the  overexJicting  requirements 
of  time  tables,  and  to  non-realization  of  the  limitations  of 
the  gasoline  motor. 

For  the  purpose  of  description  Class  B  units  may  Generally 
te  subdivided  into  (a)  storage-battery,  {b)  .steam,  (r)  heavn'- 
duty  gasoline-engine,  and  {d)  gas-€lectric  cars. 

Class  A  Cars 

GasoUne-Engine-Driven  Motor  Coach.  For  Class  A  cars 
weighing  approximately  30,000  lb.  light  weight,  the  general 
practice  has  been  to  use  a  4-cylinder  truck  engine  running  at 
a  maximum  sjjeed  of  approximately  1,600  r.p.m.  and  de- 
veloping a  maximum  of  70  hp.  Wherever  this  type  of 
engine  has  been  used  it  has  transmitted  its  power  through 
clutches,  transmissions,  and  universals  to  gears,  most  of 
which  are  of  standard  truck  or  even  heavier  design. 

A  general  description  of  a  typical  power  plant  such  as 
mentioned  above  is  as  follows: 

Engine,   4-cylinder.   4H   iti.   by   6  in. 

Pressure  oiling   system. 

Pr-mp  water-cof.ling  system. 

Primarv  and   secondary  transmissicn. 

Priujary  ratio:  first  speed,  4  to  1 ;  second  Sl?eeil,   1   to   I. 
The  secrndary  increases  the  ratio  from   26  m  p.h.   for  normal  engine  speed 
to  35   m.p.h.     The  first  provides   for   ruling-grade  and  the  second  for  level- 
track  cnditicns. 

To   a   much   less   extent   the   automobile-type   six-cylinder 


load  conditions.  The  first  of  these  reasons  undoubtedly  em- 
braces conditions  which  are  vital  to  the  successful  maintenance 
of  any  machine  or  engine. 

Practically  any  high-grade  automobile  engine  designed  for 
a  rated  engine  speed  of  approximately  1 ,450  r.p.m.  at  30 
m.p.h.  with  a  gear  ratio  between  4  to*!  and  5  to  1  may  be 
driven  at  engine  speeds  of  2,200  r.p.m.  and  car  speeds  of 
from  50  to  60  m.p.h.  without  any  noticeably  .serious  vibration. 
Experience  indicates  that  a  similar  flexibility  cannot  lie  ex- 
pected from  truck  engines  for  any  length  of  time  without 
serious  enrjine  trouble  developing  and  possibly  resulting  in  a 
complete  breakdown. 

When  a  motor  coach  is  being  operated  w-here  there  are 
schedule  connections  to  make  and  where  there  are  meeting 
points  designated  by  train  orders  and  by  time  card,  it  is 
certain  that,  regardless  of  the  framing  of  a  schedule,  w'hich 
should  not  develop  an  engine  speed  over  that  coinciding  with 
the  rated  speed  of  35  m.p.h.,  the  operator  will  frequently  ex- 
ceed this  bv  15  or  20  m.p.h.  in  order  to  meet  the  require- 
ments of  the  service  after  a  delay.  There  is  nothing  i)arallel 
to  this  in  highway  work  with  either  the  automobile  or  the 
truck,  but  it  is  such  an  accepted  fact  on  a  railway  that  the 
only  safe  course  is  to  provide  the  type  of  power  plant  which 
will  meet  these  requirements  daily  without  breaking  down. 
Railway  gradients  even  accentuate  this  condition,  as  there 
is  practically  no  opportunity  for  letting  the  engine  cool  off 
as  there  is  on  the  highw-ay. 

The  automobile  engine  has  been  designed  not  only  for 
easy  and  economical  low-engine-speed  conditions,  but  also 
for  those  outlined  in  the  preceding  paragraph,  and  the  ex- 
perience of  several  railways  with  a  number  of  cars  operating 
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under  extremely  different  conditions  seems  to  bear  this  out, 
which  leads  to  the  conclusion  that  the  lightweight,  high-speed 
ga.soline  engine  is  a  satisfactory  power  plant  for  the  light- 
weight cars. 

Class  B  Cars 

Storage-Battery  Car.  The  general  data  of  a  typical  unit 
are  as  follows: 

Car.  Interior  arrangement  to  suit  purchaser;  weight,  60,000  lb.;  length, 
53  ft. 

Trucks.  Two  4-\vheel  standard  M.C.B.  axles,  e.xcept  that  journals  are  fitted 
with  roller  or  ball  bearings. 

Electric  Motors,  Etc.  Fcur  .2S-hp.  motors  (25O-300-volt)  mounted  with  a 
&ear  ratio  of  16  to  91.  Standard  series  and  parallel  crntroller  and 
circuit  breaker  installed  at  each  end  and  in  baggage  compartment ;  pro- 
vided with  voltmeter,  ampere-hour  meter,  underload  circuit  breaker  and 
s\\  itches  for  control   cf  air  compress*  r  and  lighting. 

Storage  Batteries.  250  cells,  capacity  450  amp.-hr.  at  300  volts,  or  145  kw.- 
hr.  (580  amp.-hr.  have  been  obtained  with  a  minimum  of  150  volts). 

Battery  Charging.  Direct  current  at  250  or  500  volts  mav  be  used  for 
charging,  and  the  car  is  equipped  with  switches  for  arranging  the  battery 
cells  in  either  series  or  narallel.  Normal  rate  of  charging.  90  amp. 
Time  required  for  a  normal  full  charge.  5  to  7  hr.  A  hither  rate  of 
charging  may  be  emplcyed  provided  temperature  of  battery  does  net 
exceed  1 1  5  deg.  F. 

R'liliiis  of  Operation.  Maximum  140  miles  on  a  full  charge,  figuring  on 
level  or  rolling  grade.  Recommended  not  to  exceed  100  miles  without 
obtaining  a  boosting  charge. 

Power  Coiisumpticn.  Power  required,  35  watt-hr.  per  ton-mile.  Acceleration, 
J4  m.p.h.  per  sec.  Maximum  speed,  45  m.p.h.  on  level  track.  As  the 
car  weighs  approximately  60.000  Ih.,  35  \vatt-hr.  per  ton-mile  is  equiva- 
lent to  1.05  kw.-hr.  per  car-mile  for  level  track  and  normal  conditions. 

Within  the  above-mentioned  radius  of  operation  this  car 
has  been  e.xtremely  satisfactory  and  is  being  operated  suc- 
cessfully under  low-temperature  conditions  with  no  appre- 
ciable trouble.  Its  tractive  effort  of  2,400  lb.  makes  it  pos- 
sible to  use  a  trailer  if  necessary.  The  cost  of  operation,  in- 
cluding all  maintenance  and  transportation  charges,  power, 
etc.,  is  17  cents  per  car-mile.  The  maintenance  has  been 
extremely  light,  and  all  indications  are  that  the  life  of  the 
batteries  will  be  eight  to  ten  years  at  least. 

Steam  Cars.  The  steam  power  plant  was  probably  the 
first  to  be  tried  for  self-propelled  cars,  but  unfortunately  its 
development  has  not  kept  pace  with  recjuirements.  Medium- 
pressure  (300  to  400  lb.)  boiler  plants  with  comparatively 
low  superheat  (100  deg.  F.)  were  introduced  to  a  consider- 
able extent  in  continental  practice  several  years  ago,  but  the 
use  of  the  steam  car  has  not  developed,  due  principally  to 
excessive  weight  and  complications  of  equipment,  and  ineffi- 
ciency of  the  boiler  plant. 

Recent  developments  indicate  that  while  the  seriousness  of 
these  defects  has  been  noted  and  improvements  have  been 
made,  they  have  not  yet  been  overcome  to  the  point  where 
steam  power  may  be  considered  to  be  the  most  satisfactory 
unit  car  power,  and  it  may  be  well  to  consider  these  defects 
more  in  detail  as  they  appear  to  exist  in  modern  equipment. 

Insufficient  boiler  capacity  is  a  defect  directly  coupled  with 
excessive  weight  of  equipment.  Boiler  plants  of  approximate- 
ly 70  boiler  hp.  nominal  rating  have  been  applied  to  cars 
with  a  total  net  weight  in  running  order  of  from.  50,000  to 
60,000  lb.  and  providing  for  100  sq.  ft.  of  baggage  space. 
The  total  live  load  will  bring  this  equipment  up  to  a  gross 
weight  of  approximately  65,000  lb.  or  a  load  of  650  lb.  pel" 
boiler  horsepower. 

Experience  indicates  that  for  a  boiler  of  this  capacity  the 
weight  should  be  reduced  by  approximately  15,000  lb.,  and 
this  should  be  possible  as  the  entire  power  plant  may  be  car- 
ried on  the  leading  (driving)  truck  and  the  remainder  of  the 
body  lightened  proportionately.  Total  absence  of  vibration 
should  be  a  great  advantage  in  lightening  the  car  equipment. 

Practically  all  the  first  cars  of  continental  make  indicated 
that  high  pressure  and  high  superheat  were  necessary  in  order 
to  provide  for  a  gear  ratio  sufficient  for  starting  and  at  the 
same  time  for  a  piston  speed  of  800  ft.  per  min.  at  40  m.p.h. 
The  engine  developed  to  meet  these  conditions  has  no  doubt 
been  a  great  mechanical  success,  but  the  boiler  plant  sup- 
plying it  has  not  yet  been  developed  to  the  point  where  it  can 
exceed  the  schedule  previously  outlined,  even  under  the  most 
favorable  conditions.  The  causes  of  this  deficiency  appear 
to  be  due  mainly  to  the  two  following  defects: 


a  Insufficient  header  volume,  resulting  in  carrying  over 
an  emulsion  into  the  superheater  units,  with  a  consequent 
total  loss  of  superheat  and  excessive  water  consumption,  and 

b  Unequal  distribution  of  heat  to  all  generating  units, 
resulting  in  steam  pockets  and  thereby  destroying  both  circu- 
lation and  evaporative  qualities. 

The  problem  of  providing  sufficient  surface-condenser 
capacity  for  hot-weather  conditions  coupled  with  protective 
appliances  which  will  be  operated  by  thermostat  in  cold 
weather  has  not  been  solved,  with  the  result  that  under 
maximum  conditions  the  water  loss  is  as  high  as  45  lb.  pel 
car-mile,  necessitating  replenishing  at  frequent  intervals  and 
a  consequent  loss  of  time. 

Automatic  control  of  the  oil  flame  has  been  highly  de- 
veloped but  is  not  yet  perfected.  Generally  speaking,  this 
automatic  feature  must  have  two  distinct  functions:  Namely, 
(a)  cutting  off  or  reducing  the  fuel  supply  when  maximum 
boiler  pressure  is  reached,  and  (b)  cutting  oft'  fuel  under 
low-water  conditions.  The  first  is  undoubtedly  perfectly 
developed  but  the  second  is  not,  due  to  the  varying  quality 
of  the  steam  coincident  with  the  condition  •(maximum  load) 
which  most  often  causes  low  water. 

The  least  considered  of  all  conditions  in  connection  with 
the  steam  car  are  probably  those  affecting  the  comfort  of  the 
operator,  and  in  this  respect  it  is  unpopular  on  account  of 
the  extreme  heat  which  may  be  experienced  and  also  the  noise 
of  the  oil  flame.  The  latter  is  by  far  the  most  serious,  and  it 
is  apparently  impossible  to  control  it  when  using  high- 
velocity  jets  of  steam  for  atomizing. 

Space  does  not  permit  a  further  study  of  the  steam  plant, 
but  the  following  general  data  of  a  steam  car  now  being 
tested  may  be  of  interest. 

Space  required  for  boiler  plant,  sq.  ft 640 

Heating  surface  of  boiler,  sq.   ft 385 

Heating  surface  of  superheater,  sq.  ft 44 

r.rrss  weight  of  car,   lb 60,000 

yet  weight  of  complete  power  plant  without  oil  and  water,  lb 13,000 

Quantity  of  water  supply,  U.  S.  gal 200 

Quantity  of  oil   supply,    U.    S.    gal 180 

r-allons  of  oil  per  car-mile,  average 1 

Toiler  pressure,  lb.  per  sq.  in 800 

Superheat,  average,  deg.   F 200 

Engine  dimensions 6J/$   in.  bore  by  8  in.  stroke 

Gear  ratio  between  crankshaft  and  axle 1  to  1.46 

Heavy-Duty  Gas  Car.  The  general  data  of  a  car  of  this 
type  are  as  follows: 

Car.     Length,  55  ft.;  weight,  66.000  lb.  loaded. 

Engine.     6-cyiinder,    6^    in.   stroke.     Power,    116   hp.   at   80O   r.p.m.   and  225 
hp.  at  1,600  r.p.m. 

Tran.'^mission.     Four  speeds  forward,  three  reverse;  geared  to  give  56  m.p.h. 
forward  at  1,400  r.p.m.  in  high  and  37  m.p.h.  in  third  speed. 

This  class  of  car  has  not  been  tested  to  the  point  where 
any  accurate  data  may  be  given,  but  it  is  evident  that  the 
gasoline  consumption  will  be  at  least  twice  that  of  a  Class  A 
car  per  car-mile.  The  problem  of  handling  through  trans- 
mission and  clutch  the  mechanical  drive  from  a  gasoline 
engine  of  possibly  200  hp.  ha,s  not  yet  been  solved  unless  it 
may  be  through  the  medium  of  the  oil  transmission  so  suc- 
cessfully used  in  na\'y  work.  However,  the  complication  of 
this  transmission  or  magnetic  control  makes  it  doubtful  at 
the  present  time  whether  gasoline  power  plants  will  suc- 
cessfully exceed  70  hp.  in  capacity. 

Gas-Electric  Car.  Mention  has  already  been  made  of  the 
car  of  this  type  which  came  into  prominence  about  fifteen 
years  ago  and  which  was  practically  discarded  on  account 
of    its    unreliable   power   plant    and    general    complication. 

The  first-mentioned  cause  of  failure  has  undoubtedly  been 
overcome  and  reliable  constant-speed  units  are  now  in  general 
use  for  generating  purposes.  If  it  were  possible  to  eliminate 
the  starting  troubles  when  using  types  of  engines  suited  for 
low-grade  and  cheap  fuels,  there  would  be  no  doubt  about 
the  general  use  of  this  type  of  equipment  on  account  of  unit 
power  costs.  The  difficulties  mentioned  are  such  an  im- 
portant factor  in  the  successful  operation  of  a  motor  coach 
that  we  must  necessarily  turn  to  the  gasoline  engine. 

The  gas-electric  system  provides  double-ended  control  and 
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an  efficient  starting  torque  but  still  retains  all  the  complica- 
tions of  a  dual  power  plant. 

The  general   data   of  a  modern   gas-electric   car  may   be 
started  as  follows: 

Car.     Lenplh,   55   ft.;   widtli,   10  ft.;   seating  capacity.  54 


with   100  sq.   ft.  of 

8  in.  stroke;  de- 
700-volt  generator 
Fuel   consumption 


Length,   55   ft.;   widtli,   10  ft.;   seating  capacit.v 
ba^gage  space;  weight  loaded,  65,000  lb. 
Engine.     6-cylinder.    governor-controlled,    7    in.    bore    by 
velops  ISO  b.hp.  at  900  r.p.m.  and  drives  a  lOO-kw. 
which   in   turn   drives  two  motors  on   forward   truck, 
(estimated),  0.25  gal.  per  mile. 

It  is  thought  that  there  may  be  a  ptossibility  of  employing 
a  smaller-capacity  constant-speed  gasoline  engine  (average 
running  jxjwer  consumption  approximating  25  hp.  for  cars 
weighing  60,000  lb.  loaded)  which  w;ill  drive  a  generator 
charging  a  limited  batten,'  capacity.  Theoretically  this  might 
provide  the  starting  torque  desired  and  at  the  same  time 
eliminate  the  undesirable  features  of  the  large  power  plant, 
but  it  could  not  be  an  economic  consideration  where  cheap 
power  could  be  purchased. 

Ball  and  Roller  Bearings  have  been  one  of  the  important 
factors  in  the  development  of  the  motor  coach.  Exhaustive 
tests  indicate  that  the  ball  bearing  has  reduced  starting  fric- 
tion under  summer  conditions  to  approximately  IS  per  cent 
of  that  of  plain  bearings,  or  in  other  words  has  reduced  fric- 


The  argument  has  been  advanced  that  the  parts  are  de- 
signed for  the  engine  and  will  handle  all  the  power  developed 
by  it;  but  this  contention  is  not  sound,  because  the  greater 
inertia  to  be  overcome  at  starting  recjuires  a  ftiomentary  torque 
much  in  excess  of  anvthing  experienced  in  automobile  work. 

Account  must  also  Ije  taken  of  the  fact  that  in  this  country 
and  the  northern  part  of  the  United  States  cars  have  to  be 
operated  in  snow  storms,  resulting  in  clutch  slippage  and 
shocks  to  transmission  which  are  much  in  excess  of  those 
experienced  in  automobile  service. 

The  method  employed  in  transmitting  the  power  to  the 
wheels  has  generally  been  one  of  the  following: 

1.  Through  a  standard  transmission  to  one  driving  axle 
which  supports  the  entire  two-wheel  rear  truck  and  which 
can  move  in  a  vertical  plane  only.  While  this  is  the  simplest 
method  of  driving,  it  is  not  the  opinion  that  it  will  ever  be 
generally  acceptable  as  experience  indicates  that  safety  and 
good  riding  qualities  are  almost  proportionate  to  the  number 
of  wheels  in  the  trucks.  This  is  particularly  applicable  to 
cars  operating  on  cheaply  maintained  lines. 

2.  To  both  axles  of  the  front  four-wheel  truck  by  gearing 
and  universal  connections  from  a  transmission  located  behind 
the  truck.     Experience  on  some  railways  goes  to  show  that 
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tion  of  approximately  20  lb.  per  ton  to  3  lb.  per  ton.  At  the 
same  time  the  average  rolling  friction  at  speeds  up  to  30 
m.p.h.  has  been  reduced  by  approximately  40  per  cent,  or 
from  3.6  lb.  per  ton  to  2.2  lb.  per  ton. 

Experience  indicates  that  the  ball  bearing  is  suitable  for 
Class  A  cars,  but  that  the  areas  and  sizes  for  designed  in- 
dustrial work  should  be  at  least  doubled  for  railway  work 
due  to  excessive  shocks  and  side  thrusts.  It  is  not  jjossible 
at  present  to  say  whether  side  thrusts  are  more  destructive 
than  vertical  rail  shocks,  but  it  is  certain  that  for  poor  rail 
conditions  the  bearings  should  have  a  side-thrust  capacity  of 
100  per  cent  of  the  vertical  load. 

For  Class  B  equipment  it  may  be  necessary  to  use  roller 
bearings  for  vertical  loads  in  connection  with  special  bearings 
for  side  thrusts. 

Transmission  and  Type  of  Drive 

While  it  has  been  stated  that  the  automobile  engine  is  most 
suitable  for  the  light  motor  coach,  it  must  nevertheless  be 
admitted  that  experience  indicates  that  standard  automobile 
transmissions,  clutches,  universal  connections  and  driving 
gears  are  entirely  inadequate  for  motor-coach  service  and  are 
the  cause  of  probably  75  per  cent  of  the  breakdowns.  Similar 
parts  which  have  been  developed  for  truck  engines  are  gen- 
erally much  superior  due  to  their  greater  size  and  strength 
per  horsepwwer  transmitted. 


this  method  is  successful,  and  although  the  number  of  uni- 
versal connections  is  not  reducec^  the  "shafts  are  all  short  and 
the  driving  forces  are  removed  from  the  passenger-carrying 
part  of  the  cars,  thereby  reducing  vibration. 

3.  To  a  transmission  located  at  about  the  center  of  the  car 
and  from  there  to  nearest  axle  of  each  four-wheel  truck  or  to 
both  axles  of  two-wheel  trucks.  The  advantage  claimed  is 
that  the  entire  weight  of  the  car  is  available  for  adhesion 
(where  the  trucks  are  of  the  two-wheel  typ)e)  but  general  ex- 
jDerience  indicates  that  this  is  not  necessary  and  is  harder  on 
the  engine  than  where  part  of  the  momentum  of  rotating 
parts  may  be  taken  up  by  slippage.  W'here  four-wheel  trucks 
are  used  this  method  has  been  found  to  give  better  adhesive 
qualities  than  connecting  to  both  axles  of  one  truck,  but  the 
advantage  seemingly  is  not  sufficient  to  warrant  the  extra 
complication. 

4.  To  leading  axle  of  rear  four-wheel  truck.  The  chief 
advantage  of  the  drive  to  the  rear  truck  is  that  the  engine 
may  be  aligned  in  such  a  manner  as  to  have  its  shaft  center 
line  pass  through  the  center  line  of  the  main  driving  a.xle, 
thus  reducing  wear  on  the  universals  and  friction.  The  dis- 
advantage is  that  it  necessitates  the  use  of  one  or  more  sup- 
plementary bearings  between  the  engine  and  the  point  where 
the  drive  shaft  is  coupled  to  the  front  universal.  The  maxi- 
mum lateral  motion  of  a  truck  of  48-in.  wheel  centers  and 
18-in.  truck  centers  on  an  80-ft.  radius  curve  is  shown  to 
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average  Va  in.  at  a  radius  from  the  center  of  24  in.,  so  that  it 
is  apparent  that  the  swing  of  the  truck  has  but  little  effect  on 
the  universals.  ,  The  torque  arms  supporting  the  housings 
of  such  an  arrangement  should  have  both  vertical  and  lateral 
swin''  Only  when  the  load  on  the  main  axle  is  not  sufficient 
for  adhesion  it  may  be  conceived  that  driving  power  acts  on 
the  second  axle.  Under  ordinary  conditions  transmitting 
power  to  the  second  axle  generates  no  more  friction  than  that 
due  to  the  weight  of  rotating  parts. 

Methods  of  'transmitting  power  from  the  front  axle  to  the 
rear  a.xle   of  rear   truck  may   be   subdivided   as   follows: 

a  Chain  Drive.  Chain  drive  has  the  disadvantage  of  rapid 
wear,  noise,  and  the  complication  of  shields  and  covers  which 
more  than  overcome  the  advantage  of  the  straight  drive  to 
the  rear  truck.  ,       ,  ,     w 

b  Gear  Drive.  Gear  drive  to  the  second  axle  no  doubt 
appears  to  be  the  best  mechanical  means  of  transmitting 
power,  but  it  has  all  the  disadvantages  of  rapid  wear  due  to 
difficulty  of  adjustment  of  contact  and  the  maintenance  of 
extra  universals. 

c  Side  Rod  and  Cranked  ^^■heels.  Side-rod  drive  to  the 
second  axle,  along  with  many  other  locomotive  developments 
said  to  be  crude  and  inefficient,  in  actual  practice  is  a  thor- 
oughly reliable  and  easily  adjusted  and  inspected  arrange- 
me"it,'and  is  operating  successfully  at  high  and  lew  speeds 
and  with  no  appreciable  friction. 

d  :Miscellaneous.  including  oil  transmissions  that  are  still 
being  experimented  w'ith. 

Summary 

There  is  no  doubt  a  great  difference  of  opinion  regarding 
what  type  of  motor  coa'ch  will  fulfil  the  requirements  best. 
It  is  apparent  that  there  will  be  important  developments  in 
railway  motor  cars,  both  as  regards  design  and  field  of 
service,  and  therefore  the  following  conclusions  may  be  con- 
sidered as  preliminarv  onlv. 

Class  A  Cars  (30,000  lb.  max.  light  weight),  driven  by 
automoljile-type,  6-cylinder  gasoline  engines,  should  have  the 
following  general  characteristics  and  limiting  conditions: 
1.6  hp.  per  1;000  lb.  light  weight  of  car  at  engine  speed 
of  2,100  r.p.m.,  giving  a  car  speed  of  35  to  40  m.p.h.  Roll- 
ing friction,  2.2  lb.  per  ton  of  weight  on  rail,  and  wind 
resistance  of  S  lb.  per  sq.  ft.  cross-sectional  area  of  car  at 
40  m.p.h.  Weight  of  car  per  passenger  seat,  maximum 
750  lb!;  weight  of  car  per  maximum  hp.,  600  lb.  Gear  ratio 
between  engine  and  wheel  for  ruling  grades  not  exceeding 
1.25  per  cent,  4.7  to  1.  (In  hard  operating  conditions  this 
may  be  increased  to  5.5  to  1.) 

Class  B  Cars.  It  is  difficult  to  come  to  a  general  con- 
clusion with  regard  to  this  class  of  equipment,  as  it  appears 
that  only  one  class  of  car  has  actually  passed  the  experimental 
stage.  One  Canadian  railway  has  found  the  battery  car  to 
be  a  reliable  and  economical  unit  to  operate,  provided  that 
the  schedule  will  permit  of  charging-  time.  Severe  weather 
conditions  have  had  little  effect  on  the  operation,  and  the 
simplicity  of  the  power-controlling  devices  eliminates  any 
chance  of  opposition  from  the  operators. 

The  chief  obstacles  in  the  development  of  this  type  are  the 
first  cost  and,  in  some  regions,  high  power  costs,  but  it  is 
felt  that  the  great  advantage  it  possesses  of  double-ended 
operation  without  complication  more  than  offsets  any  .serious 
disadvantages. 

In  conclusion,  it  seems  safe  to  say  that  there  is  a  fairly 
large  field  for  the  motor  coach  in  railway  work  and  that  it 
will  not  be  developed  from  without  but  rather  from  within — 
slowly,  conservatively,  Ijy  motor  manufacturers  and  railway 
engineers,  as  the  traveling  public  will  never  tolerate  from  rail- 
'  way  companies  the  difficulties  and  disappointments  which 
have  been  visited  on  them  by  automobile  manufacturers. 
The  railway  engineer  to  do  his  part  in  this  problem  must 
be  familiar  not  only  with  operating  conditions  but  also  with 


the  labor  problems  which  are  sure  to  arise  in  such  a  de- 
velopment, making  it  necessary  and  advisable  to  give  con- 
sideration to  the  employee  operating  this  equipment  and  to 
the   public   using   it. 

Discussion 

L.  Klopman  (Railway  Storage  Battery  Company):  I 
agree  with  all  that  the '  author  has  said  in  favor  of  the 
stOTage-battery  car,  but  that  the  paper  did  not  go  quite  far 
enough   in  presenting  its  proved  utility  and  service. 

The  author  has  divided  self-propelled  cars  into  two  classes 
placing  the  storage-battery  car  in  the  heavier  class  (B)  but 
excluding  it  from  the  lighter  (A),  or  that  for  cars  having 
a  seating"  capacity  of  24  to  40  passengers,  a  baggage  space  of 
approximately  100  sq.  ft.,  and  a  car  weight  of  from  18,000 
to  30,000  lb'.  Storage-battery  cars  answering  this  descrip- 
tion had  been  in  successful  operation  since  1917  on  the  Chat- 
tahoochee Valley,  on  the  Long  Island  since  1914,  and  else- 
where, which  had  a  seating  capacity  of  32  to  40  passengers, 
a  baggage  space  of  80  sq.  ft.,  and  a  weight,  including  battery, 
of  28^000  lb.  These  cars  had  been  equipped  with  two  25-hp. 
175  to  250-volt  motors,  double  and  series-parallel  control 
with  a  gear  ratio  of  5.29  to  1,  and  150  A-12  Edison  cells. 
There  was  no  reason  why  a  storage-battery  car  such  as  this 
could  not  meet  every  test  which  had  been  successfully  met  by 
the  gasoline-engine-driven  motor  coaches  designated  under 
Class  A,  and  not  only  meet  these  conditions,  but  more  eco- 
nomically and  with  greater  relialjility  in  operation  than  the 
gasoline  car. 

The  multiplicity  of  troubles  and  complete  failures  which 
were  inevitable  with  any  kind  of  combustion  engine  and  drive 
after  considerable  service  necessitating  shopping  of  equip- 
ment and  consequent  substitution,  were  matters  worthv  of 
serious  thought. 

This  was  to  be  compared  with  the  simple,  effective  electric 
motor  and  control  of  the  storage-battery  car,  which  was  as 
nearlv  absolutely  foolproof  as  any  mechanism  yet  devised. 
The  four-motor  drive  permitted  in  the  remote  contingency  of 
failure  of  even  two  motors,  of  the  remaining  two  motors 
propelling  the  car.  A  mechanical  or  electrical  failure  of  the 
battery  was  so  remote  as  to  require  no  consideration.  Its 
initial  cost  was  admittedly  higher,  but  in  a  comparatively 
short  period  the  low  cost  of  maintenance  both  for  the  battery 
and  the  electric  motors  soon  equalized  the  difference  in  the 
initial  cost. 

The  life  of  the  storage  battery  has  proved  to  be  over  10 
vears  in  this  class  of  service  and,  in  fact,  cars  were  now  in 
operation  in  Canada  the  batteries  of  which  had  been  installed 
as  far  back  as  1914.  The  condition  of  a  gasoline  engine 
started  in  the  same  service  in  that  year  could  easily  be  im- 
magined.    ■ 

ft  was  to  be  remembered  that  all  storage-battery  cars  were 
equipped  for  double-end  control,  which  meant  both  economy 
of  time  and  money  in  operation.  The  author  had  cited  the 
use  of  these  cars  to  connect  junction  points,  small  summer 
resorts,  golf  clubs,  etc.  This  service  would  hardly  warrant 
the  cost  of  installation  of  a  Y  or  turntal)le  such  as  the  one- 
end  oi)eration  of  a  gasoline  motor  car  made  necessary,  and  it 
was  only  fair  that  the  cost  of  such  installation  be  deducted 
from  the  initial  cost  of  storage-battery  operation. 

So  far  as  Class  B  cars  were  concerned,  in  stating  the 
maximum  radius  of  operations,  the  author  had  limited  him- 
self to  the  statement  that  its  maximum  radius  of  opsration 
was  140  miles  on  a  full  charge.  This  statement  was  correct 
as  far  as  it  went,  but  cars  -of  this  size  had  made  and  were 
making  up  to  235  miles  a  day  where  facilities  were  available 
and  operating  schedules  permitted  time  for  intermediate 
charging.  This  would  give  the  storage  Ijattery  car  a  mileage 
which,  for  all  practical  purposes,  was  equal  to  that  afforded 
bv  a  gasoline  engine  driven  car. 
'  R.    G.   Gage    f Canadian  National)    said  that   one  nf  the 
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chief  items  that  should  be  watched  in  connection  with  stor- 
age batteries  was  the  first  cost — not  perhaps  in  the  car  itself, 
but  in  the  different  facilities  for  making  low  cost  of  opera- 
tion. The  charging  facilities  sometimes  w-ere  difficult  to 
procure.  The  question  of  operation  of  the  storage  battery 
car  in  Canada  was  important.  At  certain  times  of  the  year, 
with  the  temperatures  which  they  had.  it  was  al)solutely 
necessary  to  start  the  car  out  properly  charged,  but  in  such 
cases  it  had  been  his  e.xperience  that  there  was  little  trouble. 
That  w^as  one  of  the  serious  things  that  must  be  given  con- 
sideration as  regarded  the  proper  scheduling,  which  those 
having  to  do  with  transportation  were  not  always  ready  to 
realize. 

J.  A.  Shaw  (Canadian  Pacific)  stated  that  the  railway 
company  with  which  he  w^as  connected  had  installed  four 
gasoline-engine-propelled  cars,  to  transport  passengers  from 
the  station  to  its  hotel.  They  operated  for  four  months 
each  summer  and  carried  all  the  su]3plies  and  fuel  as  well  as 
passengers.  The  cost  of  gasoline  for  operation  jkt  annum 
was   about   $1,000. 

Mr.  Brooks,  in  closing,  said  that  the  chief  reason  why  he 
l)elieved  that  the  gasoline-driven  car  was  the  most  suitable 
to  fulfil  the  requirements  outlined  for  Class  A  cars  was  the 
requirements  of  the  service. 

These  small  units  were  often  used  in  sparsely  settled  parts 
where  the  only  hope  railway  companies  had  of  making 
anything  out  of  the  service  was  in  its  frequency.  His  com- 
pany had  driven  cars  fitted  with  automobile  en^^ines  on 
regular  schedules  which  necessitated  covering  360  miles  per 
day,  up  to  50,000  miles  before  any  appreciable  repairs  had 
been  necessary  to  the  engine. 

It  was  necessary  to  differentiate  between  e.xperience  de- 
rived from  highway-run  service  and  mechanical  equijiment 
driven  on  steel  rails.  He  felt  sure,  from  what  he  had  seen, 
that  the  life  of  a  gasoline  car  motor  running  on  steel  rails 
would  be  five  or  more  times  that  of  a  gasoline  automobile 
motor  on  highway  service. 

It  was  necessary  to  remember  that  in  Canada,  where  car 
batteries  had  to  be  imported,  their  cost  would  run  close  to 
$20,000.  If  necessary,  the  complete  gasoline  power  plant 
in  one  of  the  Class  A  cars  could  be  junked  every  year  for 
]>ractically  the  interest  on  that  amount  alone,  without  repay- 
ment of  the  cost  of  the  batteries.  It  might  appear  at  first 
that  it  was  wise  to  figure  on  writing  off  the  value  of  an  auto- 
mobile engine  driving  one  of  these  small  units  after,  say 
50,000  miles.  Experience  had  indicated,  however,  that  it 
would  be  proper  to  allow  150,000  to  200.000  miles  on  that 
kind  of  service.  But  even  if  conditions.were  such  as  to  make 
it  advisable  to  junk  the  engine  at  the  end  of  50,000  miles, 
he  still  thought  it  would  be  better  to  do'  this  rather  than  to 
incur  the  heavy  expense  for  the  storage  battery,  which  neces- 
sitated a  large  investment  in  the  charging  equipment  where 
cheap  power  could  not  readily  be  tapped.  He  appreciated 
the  value  of  the  storage-battery  car,  but  felt  that  for  certain 
classes  of  service  it  was  necessary  to  have  something  cheaper 
and  more  flexible. 


P.   R.  R.  Combination  Car 
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HF,  new  all-steel  combination  cars  for  the  Pennsyl- 
v.mia.  Class  PB-70,  built  at  the  Harlan  plant  of  the 
Bethlehem     Shipbuilding     Corporation, 


Wilmington 
Del.,  have  a  passenger  compartment  ,54  ft.  9-^'s  in.  long,  with 
seats  for  44  persons  and  a  baggage  compartment  ,S5  ft.  6  in. 
long.    Tlie  lenglh  of  the  Ifody  is  77  ft.  8^4  •"■    The  weight  of 


Interior  of   Pennsylvania   Combination    Passenger  and    Baggage   Car 

the  car  is  l.i4,0U0  llj.,  of  which  tile  two  trucks  constitute  45,- 
900  lb.  These  trucks,  which  are  of  the  Pennsylvania  patented 
six-wheel  type.  Class  1-D,  have  .36  in.  steel  wheels,  Syi  in. 
by  11  in.  journals  and  a  wheelbase  of  11  ft.  0  in. 

The  interior  finish,  including  the  ceiling,  is  in  steel  with 
Ceilinite  on  the  back.  The  flooring  is  of  Flexolith  composi- 
tion. The  seats  are  Hale  &  Ki'lhurn  Xo.  194.  Parcel  racks 
of  the  continuous  type  are  pirovided.  Window  fixtures  and 
trap  doors  are  of  O.  M.  Edward's  design. 

The  Gold  Car  Heating  &  Lighting  system  of  steam  heat 
is  used  in  the  passenger  end  and  the!*' Vapor  Car  Heating  & 
Lighting  system  in  the  baggage  end.  The  lighting  equip- 
ment was  furnished  by  the  United  States  Light  &  Heat  Cor- 
poration, the  batteries  being  of  the  Edison  tyjje. 

The  couplers  are  type  D,  with  Westinghouse  type  N-11 
friction  draft  gear.  Fowler  upper  buffer  springs  also  are 
applied.  The  brake  equipmtnt  is  of  the  U  C  type,  with  16- 
in.  cylinders.  The  foundation  rigging  is  of  the  Pennsyl- 
vania clasp-brake  design  furnished  by  American  Foundries. 


Pennsylvania   Combination    Passenger   and    Baggage   Car    Built   at   Harlan    Plant   of   the    Bethlehem    Shipbuilding    Corporation 


Fig.   1 — Fifty-toy.   Truck  with  Imiroved  .-irch   Bar  Side  Frame 


Tests  on  Different  Shaped  Arch  Bar  Side  Frames 

Slight  Changes  in  Design  Reduce  Unit  Stresses  from  Over 
40,000  Lb.  to  About  20,000  Lb. 

By  Louis  E.  Ensley 
Professor  Railway  Mechanical  Engineering,  University  of  Pittsburgh 


THE  purpose  of  the  tests  described  was  to  determine  the 
stress  set  up  in  different  shaped  arch  bar  truck  side 
frames  under  direct  vertical  load,  transverse  load  and 
twisting  load.  The  loads  used  were — for  the  50-ton  trucks, 
68,500  lb.  vertical  load,  transverse  load  of  9,000  lb.  and  a 
twisting  load  of  6,000  lb.,  applied  at  the  center  of  the  truck 
spring  seat.  For  the  70-ton  truck  tested  the  load  was  for 
the  direct  vertical  load,  95,000  lb.,  transverse  load  12,600  lb., 
twisting  load  of  8,400  lb.,  applied  at  the  center  of  the  truck 
spring  plank. 

Machine  and  Instruments 

The  tests  were  conducted  at  the  plant  of  the  Pressed  Steel 
Car  Company,  located  at  McKees  Rocks,  Pa.  The  machine 
used  was  their  600,000  lb.  Olsen  testing  machine.  A  photo- 
graphic reproduction  of  the  frame  under  test  is  shown  in 
Fig.  2.  A  direct  vertical  load  was  transmitted  to  the  spring 
seat  of  the  side  frame  by  a  cast  steel  foot  ^  to  a  1-in.  by 
•%-in.  by  10-in.  strip  of  iron  lying  over  the  center  line  of  the 
spring  seat.  The  load  then  acted  through  a  1  J/2-in.  by  6-in. 
by  8-in.  filler  block  to  a  circular  ball  bearing  which  rested  on 
the  spring  seat.  A  wooden  block  about  %  in.  thick  was  used 
above  and  below  the  ball  bearing  to  take  up  any  irregularities 
on  the  surface  of  the  casting  or  in  loading. 

The  method  of  supporting  the  ends  of  the  frame  is  clearly 
shown  in  Fig.  3.  The  block  L  took  the  place  of  the  wedge 
in  the  journal  box,  the  block  just  below  that  taking  the 
place  of  the  brass.  This  lower  block  was  also  knife  edged 
by  a  circular  groove  in  the  short  a.xle  /  which  is  supported  by 
filler  blocks  on  the  casting  A'.  Great  care  v^^as  taken  to  insure 
the  line  of  force  passing  through  the  center  of  the  arch  bar 
and  half  way  between  the  two  journal  box  bolts. 

A  transverse  load  was  obtained  by  manually  applying  the 
load  to  the  calibrated  spring  B  at  each  end  of  the  beam  which 
was  anchored  to  the  frame  by  means  of  bolts  D  and  E  and 
transmitted  by  beam  C  to  the  column  casting  F  through  a 
knife  edge  at  the  center  of  the  column.  To  apply  a  twisting 
load,  the  calibrated  spring  G  received  a  load  and  transmitted 


it  to  the  ball-crank  H  turn  buckle  /  and  thus  to  the  spring 
plank. 

The  instruments  used  for  determining  the  stress  through- 
out the  frame  under  the  different  loads  were  the  Berry  strain 
gages.  These  are  clearly  shown  clamped  on  the  frame  in 
Fig.  3.  These  gages  are  so  constructed  that  the  elongation 
per  inch  can  be  accurately  determined  to  .0001  of  an  inch. 

Description  of  the  Side  Frames 

This  report  covers  the  tests  of  five  different  arch  bar  side 
frames,  four  of  them  were  for  50-ton  and  one  was  for  a  70- 
ton  car.  No.  1  was  a  50-ton  standard  AR.\  frame  which 
had  top  and  bottom  arch  bars  5  in.  by  1  J/2  in.  and  a  ^-^-in. 
tie  bar.    An  outline  of  the  frame  is  shown  in  Fig.  4. 

No.  2  frame  shown  in  Fig.  5  was  a  Pennsylvania  standard 
50-ton  arch  bar  side  frame  with  a  top  and  bottom  arch  bar 
of  5  in.  by  1^  in.  and  a  5^-in.  tie  plate.  This  frame  is 
much  like  the  ARA  frame  but  the  bars  are  only  1J4  in. 
thick  instead  of  1 3/2  in.  as  in  the  ARA  50-ton  frame  and  the 
radius  at  the  bottom  bend  of  the  lower  bar  is  2  7s  in.  instead 
of  iy2  in,  as  in  the  standard  .\RA  arch  beam  frame. 

No.  3  frame  was  a  new  50-ton  design  shown  in  Fig.  6 
which  had  a  lower  bar  that  had  a  19^-in.  radius  in  the 
bottom  part  of  the  frame,  this  radius  being  tangent  to  the 
diagonal  tension  part  of  the  bar  at  the  outer  point  of  con- 
tact with  the  column.  On  top  of  this  bar  and  under  the 
spring  plank  was  a  small  malleable  iron  filler  block  on  which 
the  spring  plank  rested.  As  the  column  bolts  passed  through 
the  bottom  bar  at  an  angle  a  small  V-shaped  malleable  iron 
washer  was  placed  between  the  tie  bar  and  the  column  bolt 
nut.  The  top  and  bottom  arch  bars  on  this  side  frame  were 
5  in.  by  1J4  in.,  and  the  tie  bar  was  5^  in.  thick. 

No.  4  side  frame  was  a  50-ton  arch  bar  frame  very  similar 
to  No.  3  but  as  shown  in  Fig.  7,  the  radius  is  only  11  in.  at 
the  bottom  and  the  straight  portion  of  the  lower  arch  bar  ex- 
tends to  the  bottom  or  inner  edge  of  the  column  and  the 
bottom  of  the  column  is  a  diagonal  straight  line  instead  of  a 
curve  as  in  Fia;.  6.     It  will  also  be  seen  that  the  malleable 
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iron   filler  block   is   somewhat  thicker   in   the   11-in.   radius 
frame. 

Frame  No.  5,  shown  in  Fig.  S  was  a  70-ton  arch  bar  side 
frame.  It  also  had  11-in.  radius  at  the  bottom  and  a  mal- 
leable iron  filler  block.  However,  in  this  frame  the  Y-shaped 
washers  are  located  between  the  bottom  bar  and  the  tie  bar 
and  the  column  bolt  nut  comes  up  against  the  bottom  tie  bar. 
The  size  of  bars  in  this  frame  is  6^  in.  in  width  and  the 
thickness  of  the  top  bar  is  1^  in.  while  the  bottom  bar  is 

1J4  in. 

Method  of  Testing 

Each  bar  was  laid  out  at  the  points  of  reading  on  each 
edge  '-s  in-  in  from  the  upper  and  lower  sides  of  the  bar.  Some 


Fig.   2 — End    View   of   Truck    Frame    in   Testing    Machine 

readings  were  also  taken  at  the  tie  bar  as  shown  in  the 
figures.  Small  holes  were  drilled  at  each  p>oint  with  a  3/64 
in.  drill  about  1/16  in.  deep.  These  holes  were  used  for  plac- 
ing the  points  of  the  Berry  strain  gage. 

The  frames  were  mounted  and  centered  on  the  testing  ma- 


Fig.  3— Side  view  of  End  of   Frame   in   Testing    Machine 

chine  as  already  described  and  a  load  of  something  greater 
than  that  for  which  the  test  was  made  was  applied  to  the 
frame  to  be  sure  that  all  parts  were  seated  after  which  the 
load  was  reduced  to  5,000  lb.  Several  Berry  strain  gages 
were  clamped  at  different  points  on  the  side  frame.  The 
direct  vertical  load  was  then  increased  to  73,500  lb.  on  the 


50-ton  frames  and  on  the  70-ton  frames  100,000  lb.,  making 
an  effective  load  of  68,500  lb.  on  the  50-ton  frames  and  95,- 
000  lb.  on  the  70-ton  frames. 

The  transverse  loads  of  9,000  lb.  and  12,600  lb.  on  the  50- 
and  70-ton  frames  were  respectively  applied  and  the  Berr}' 
strain  gage  again  read  after  which  twisting  loads  of  6,000  lb. 
for  a  50-ton  frame  and  8,400  lb.  for  a  70-ton  frame  were  ap- 
plied and  tlie  fourth  reading  was  taken  on  the  gage.  The 
instruments  were  then  placed  at  a  new  position  and  set  to 
zero  with  all  loads  acting.  The  three  loads  were  then  suc- 
cessively removed  in  a  rever.se  order  to  which  they  had  been 
applied,  that  is  the  twisting  load  fir.st,  the  transverse  load 
second,  and  finally  the  direct  vertical  load.  By  continuing 
this  method  of  taking  the  four  readings  at  each  point,  the 
stress  equivalent  to  each  of  the  loads  was  determined  until 
all  points  where  readings  were  desired  with  a  2-in.  Berry 
.strain  gage  on  the  50-ton  frames,  were  covered.  However, 
in  the  test  of  the  70-ton  frame  a  somewhat  more  sensitive  and 
accurate  gage  of  the  Olsen  type  was  used  at  the  most  im- 
jiortant  points  where  readings  were  taken.  All  frames  were 
tested  in  identically  the  same  manner  as  described  above. 

Results  Obtained 

Figs.  4,  5,  6,  7  and  8  give  the  results  of  maximum  stress, 
obtained  at  any  point,  the  arrow  indicating  the  middle  of  the 
point   where   the   gage   was   seated,    the   figure    representing 


'.r-zK-V 


Fig. 


-ARA    Standard    50-Ton    Arch    Bar   Side    Frame    No.    1 


either  tension  or  compression  at  this  point.  The  stress  here 
arrived  at  was  the  average  of  the  four  identical  points  on  the 
frame,  that  is,  there  were  readings  taken  on  both  ends  of  the 
frame  and  on  both  sides  of  each  bar.  The  stress  here  given 
has  the  sign  either  tension  or  compression  of  the  direct 
vertical  load.  To  this  was  added  the  average  of.  the  other 
four  readings  taken,  w'hich  were  produced  by  either  the  twist 
or  transverse  load.  While  the  transverse  and  twist  load  acted 
only  in  the  one  direction  in  these  tests,  it  might  in  actual 
service  act  in  either  direction.  This  might  add  to  the  direct 
vertical  stress  if  it  was  either  in  tension  or  compression  so 
that  the  stresses  here  shown  are  the  average  maximum  stresses 
in  pounds  per  square  inch  that  w'ould  come  at  any  point  on 
the  side  frame  in  service  under  these  loads.  Where  there 
is  no  indication  before  the  number,  it  is  tension,  but  where 
there  is  a  minus  sign  before  the  number,  it  indicates  compres- 
sion. 

From  a  survey  of  these  five  figures,  it  will  be  seen  that  the 
\R.\  standard  50-ton  truck  has  one  point  at  the  radius  at  the 
bottom  which  indicated  a  maximum  tension  stress  of  41,700 
lb.,  and  another  point  at  the  bottom  of  che  bar  between  the 
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column  po-sts  of  26,800  lb.,  while  with  the  Pennsylvania 
.standard  50-ton  frame  this  maximum  stress  at  the  inside 
on  the  bottom  corner  was  reduced  to  36,700  lb.  on  the  top  but 
was  increased  at  the  bottom  of  the  frame  to  37.200  lb.  These 
stresses,  in  great  nuasure,  show  why  arch  bar  trucks  in  the 
past  have  broken  near  these  points.  It  will  be  seen  in  Fig.  6, 
showing  th;  results  obtained  on  the  truck,  that  with  the  19;j-4- 


Nos.  4  and  5  frames  have  a  very  much  lower  stress  than  either 
one  of  the  first  three  tested. 

While  only  the  results  of  five  frames  were  given  in  this 
report  there  were  in  all  12  different  designs  of  frames  tested 
and  sometimes  two  or  three  of  the  same  design,  but  the  other 
frames  in  most  cases  fell  between  the  ma.ximum  and  minimum 
results   here   given    and   were   not    interesting   except   to  the 
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Fig.  5— Pennsylvania  Standard  50-Ton   Arch   Bar  Side   Frame   No.  2        pjg     7 — improved    Arch    Bar   Side    Frame    No.   4   for   50-Ton   Trucks 


in.  radius,  the  maximum  stress  on  this  frame  is  25,400  lb.  in 
the  center  at  the  bottom,  while  on  the  top  at  a  point  close  to 
the  column  bolt,  the  maximum  stress  is  24,000  lb.  It  will  be 
seen  that  this  frame  has  a  much  lower  stress  than  either 
frames  Ncs.  1  or  2.     However,  No.  4,  which  is  a  SO-ton  arch 


student  to  cross  analyze  the  results  of  the  different  designs 
of  frames.  The  last  two  frames  given  are  well  within  the 
strength  of  the  metal  to  last  the  life  of  the  car. 

Approximately  4,000  cars  were  built  in  1915  and  1916  of 
a  design  very  similar  to  that  of  frame  No.  4  of  the  50-ton 
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Fig.    6 — Experimental    50-Ton    Arch    Bar   Side    Frame    No.    3 


Fig.  8 — Improved  Arch  Bar  Side  Frame  No.  5  for  70-Ton  Trucks 


bar  frame  with  11-in.  radius,  has  a  maximum  stress  of  22,- 
800  lb.  This  is  at  the  bottom  of  the  compression  member 
near  the  column  bolts  and  it  has  a  maximum  stress  in  tension 
of  19,200  lb.,  which  is  at  the  top  of  the  lower  bar  at  the 
bottom.  All  other  points  on  the  tension  member  are  less  than 
19,000  lb. 

Frame  No.  S  which  is  a  70-ton  11-in.  radius  bottom  bar 
has  a  maximum  stress  in  tension  of  20,400  lb.  and  this  is  at 
the  same  upper  bend  of  the  lower  arch  bar  as  the  last  frame 
described.  No  other  point  on  the  frame  shows  over  20,000  lb. 
stress.      From  the   results  here   obtained   it   is  evident   that 


capacity  and  these  frames  on  these  cars  are  still  in  service 
after  approximately  eight  years  and  from  a  careful  check  of 
all  these  cars  by  the  officials  of  the  roads  having  them  in  use, 
no  arch  bar  failures  or  cracked  bars  have  ever  been  dis- 
covered. A  photograph  of  one  of  these  trucks  is  shown  in 
Fig.  1.  There  are  now  being  built  some  cars  with  the  frame 
No.  5  shown  in  Fig.  8,  and  as  the  stress  in  the  70-ton  frame 
is  no  greater  than  that  in  the  50-ton  frame,  which  has  been  in 
service  for  eight  years,  equally  satisfactory  service  without 
failure  doubtless  will  be  obtained  from  the  trucks  used  under 
these  70-ton  cars. 


Some  Good  Freight  Car  Inspection  Practices 

Inspector's  Work  of  Vital  Importance;  Things  to  Be  Remembered 
and  Parts  to  Be  Examined 

By  D.  P.  Crillman 
General  Car  Foreman,  Michigan  Central,  Detroit,   Mich. 


1\  the  first  pLice  good  judgment  must  be  exercised  in  select- 
ing car  inspectors.    A  man  to  be  eligible  should  be  not  less 

than  21  years  of  age,  should  have  had  one  year  or  more 
•of  e.xperience  at  car  repairing  or  car  building,  be  able  to 
read  and  write  and  pass  examination  as  to  eyesight  and 
liearing. 

A  man  v.orking  as  an  inspector  in  the  car  department 
.»-hould  be  not  only  a  car  man,  but  also  what  is  commonly 
termed  a  company  man.  He  should  have  in  mind  at  all  times 
the  welfare  of  his  company,  as  all  the  railroad  has  to  sell  is 
service  and  he  is  just  as  an  essential  cog  in  the  wheel  as 
the  superintendent.  He  can  help  greatly  in  keeping  freight 
moving  across  the  country  by  careful  insf)ection  of  cars  for 
defects  which  render  them  unsafe  or  interfere  with  their 
jafe  movement  to  destination  without  accident  or  being 
shopped  for  repair.  Inspectors  should  not  shop  cars  for 
minor  deferts  where  repairs  can  safely  be  made  in  train 
yards,  as  this  is  not  only  costly  but  causes  delay  to  freight 
and  makes  another  dissatisfied  shipper. 

An  inspector  should  at  all  times  l>e  watchful  for  defects 
that  may  create  claims,  especially  on  open  top  ecjuipment 
those  affecting  hopper  dcx)rs  and  when  lading,  such  as  coal, 
etc.,  is  found  to  have  been  leaking  from  the  car.  Have  the 
leakage  stopped,  also  report  the  car  to  the  yardmaster  so  that 
it  may  be  weighed;  make  a  leakage  report  for  same  and  send 
a  copy  of  the  report  to  the  claim  agent.  Side  doors  and  side 
•door  protections  must  be  given  close  attention  not  only  on 
account  of  loss  of  freight  but  also  for  the  safety  of  ])assenger 
trains  that  they  may  not  be  raked  by  side  doors  being  forced 
out. 

An  inspector  should  become  familiar  with  the  clearance 
of  each  division  of  the  road  on  which  he  is  employed.  If  in 
"doubt  as  to  height  and  width  of  a  loaded  car,  measurements 
must   hie   taken   to   assure  that   same   are   within   prescribed 

""Paper  submUte'l   in  Prize  Contest  on  Civ  Inspecticn, 


published  clearance  limits  of  the  lines  over  which  they  are 
to  pass. 

A  careful  study  of  and  a  close  adherence  to  .^.R.A.  load- 
ing rules  will  prevent  accidents. 

Interchange  Inspection 

Where  cars  are  being  received  in  interchange  from  a  con- 
necting line,  a  close  inspenrtion  should  be  made  to  insure 
their  safe  movement  and  every  effort  mad?  to  move  the 
loaded  cars  without  transfer  of  contents,  as  this  has  a 
tendency  to  invite  claims,  to  sa}>  nothing  of  delays  to  freight 
and  added  expense  to  the  railroad  which  is  a  loss  in  net 
revenue  earnings. 

Where  cars  have  been  received  in  interchange  with  deliver- 
ing company  defects  that  cannot  be  repaired  while  the  car  is 
under  load,  but  which  are  safe  to  run  in  service,  see  that  all 
such  defects  are  properly  covered  by  a  defect  card.  Empty 
cars  must  be  in  a  serviceable  condition  to  load.  The  in- 
spector should  be  familiar  with  all  equipment  of  the  road  on 
which  he  is  employed,  watch  for  wrong  repairs  which  have 
been  made  on  cars  offered  home  and  when  wrong  repairs  are 
found  fill  out  a  joint  evidence  card  covering  all  such  wrong 
repairs,  sending  the  car  to  the  shop  for  proper  repairs.  By 
so  doing  he  will  be  helping  the  upkeep  of  the  equipment 
and  will  greatly  add  to  the  life  of  the  car.  All  empty  cars 
should  be  carefully  insj^ected  and  classed  for  commodities 
in  accordance  to  their  conditions.  Those  found  fit  for  grain 
or  cereal  loading  should  be  so  carded,  although  grain  cars 
should  not  be  selected  at  night.  All  such  cars  found  in 
need  of  repairs  should  be  shopped  and  repairs  made  before 
being  placed  for  loading.  This  will  insure  the  prompt  de- 
livery of  lading  to  destination.  Shippers  can  see  no  rea- 
sonable excuse  for  placing  a  defective  car  for  loading. 

In  freight  yards  where  it  is  the  practice  to  have  two  in- 
spectors  working  together,   one   on   each   side   of  train,   one 
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inspector  should  never  work  ahead  of  the  other.  This  in- 
spection should  cover  all  parts  of  the  cars,  although  the  parts 
requiring  the  most  careful  inspection  are  those  such  as  seams 
in  throat  of  wheel  flange — this  defect  being  difficult  at 
times  to  discover,  loose  wheels  and  broken  or  chipped 
flanges.  Where  inspectors  are  working  opposite  to  each 
other  they  should  watch  the  wheels  at  the  hub  on  the  op- 
posite side  from  which  they  are  working,  as  the  journal  box 
may  hide  the  loose  wheel  from  the  inspector  working  on 
same  side  of  the  car  as  the  loose  wheel.  There  is  a  possible 
chance  of  a  broken  flange  being  hidden  from  the  view  of  the 
inspector  by  a  brake  shoe,  but  still  in  plain  view  of  the  in- 
spector working  on  the  opposite  side.  Close  attention  must 
be  given  to  detect  cracked  wheel  plates,  especially  on  re- 
frigerator cars,  on  account  of  a  crust  forming  on  the  metal 
caused  by  brine  leaking  from  the  car.  This  is  a  dangerous 
defect  as  refrigerator  cars  are  handled  over  the  lines  at  a 
high  rate  of  speed.  In  many  cases  such  cars  are  equipped 
with  light  capacity  wheels  which  are  apt  to  crack  because  of 
brakes  sticking  and  heating  the  wheel.  This  is  more  easily 
found  when  the  wheel  cools  off,  although  the  inspector  must 
not  depend  on  the  wheel  showing  signs  of  heating  as  cracked 
plates  will  be  found  on  wheels  with  defective  material,  caused 
by  pressing  the  wheel  on  the  axle.  Sharp  flanges  should 
also  be  gaged  to  know  that  they  have  not  worn  below  the 
limit  of  standard  gage.  If  wheel  defects  are  not  detected 
they  may  cause  serious  and  expensive  accidents. 

Other  important  defects  to  look  for  are  cracked  arch 
bars — which  are  usually  found  to  crack  or  to  have  flaws  at 
bends  or  column  bolt  holes  of  bottom  bar — missing  or  loose 
nuts  such  as  column  or  box  bolts,  carrying  iron  or  brake 
hanger  casting  bolt  nuts,  cotter  keys  missing  from  brake 
rigging  and  coupler  cross  keys. 

Lubrication  and  Draft  Gear 

Lubrication  must  be  maintained  to  prevent  failure  in 
service,  thereby  avoiding  expense  and  delay  of  freight  on 
account  of  setting  out  cars  on  the  lines  for  repairs.  When 
making  inspection  of  journal  boxes,  lids  must  be  lifted — 
especially  those  opening  with  more  than  ordinary  force — 
even  though  it  be  necessar}-  to  remove  the  lid,  as  these  are 
the  bo.xes  that  receive  little  or  no  attention. 

Inspection  should  cover  draft  gear  attachments,  cracked 
coupler  shanks,  knuckle  pins  tested  by  touching  bottom  of 
pin  to  assure  that  they  are  not  defective,  coupler  yokes  and 
yoke  rivets,  couplers  and  their  parts  to  insure  that  they  are 
operative.  Couplers  must  not  be  less  than  31J^  in.  or  more 
than  341^  in.  from  top  of  rail  to  center  line  of  coupler 
shank.  Inspectors  need  not  bother  to  lay  a  board  across  the 
rails  to  measure  the  coupler  height,  but  can  conveniently 
carry  a  piece  of  string  long  enough  to  reach  across  the  rails 
with  a  small  nut  tied  to  each  end.  By  putting  this  string 
across  the  rails,  the  height  of  coupler  can  be  ascertained  with 
a  3-ft.  rule. 

Air  Brakes  and  Safety  Appliances 

Air  brake  hose,  pipe  and  other  parts  must  be  inspected 
and  maintained.  Cylinders,  triple  valves  and  retaining 
valves  should  be  cleaned  and  tested  and  so  stencilled  within 
nine  months  of  the  last  cleaning.  All  out-going  trains  should 
have  at  least  85  per  cent  of  the  air  brakes  operative.  In- 
spectors must  know  that  air  hose  are  properly  coupled  and 
angle  cock  handles  are  in  the  proper  position,  that  all  leaks 
have  been  stopped  and  that  piston  travel  has  been  adjusted 
to  from  5J/2  in.  to  6J4  in.  When  adjusting  piston  travel, 
live  levers  should  be  equally  divided  on  both  trucks. 

Inspectors  must  understand  that  railroads  are  subject  to 
fines  for  handling  cars  with  I.  C.  C.  safety  appliance  defects, 
this  for  the  protection  of  trainmen.  Therefore,  all  parts  of 
safety  appliances  such  as  hand  brakes,  hand  holds,  ladders, 
sill  steps,  running  boards,  uncoupling  levers  and  end  clear- 
ances must  be  maintained  to  proper  location  and  clearance. 


Trucks   and    Brake   Beams 

Trucks  with  steel  side  frames  such  as  Andrews,  Betten- 
dorf  and  others  must  be  inspected  carefully  to  detect  cracks 
or  flaws.  Side  bearing  clearance  should  be  watched  and, 
where  cars  are  balanced  on  center  plates,  should  have  1/16 
in.  to  %  in.  clearance  between  all  four  side  bearings.  If  a 
car  is  found  to  be  bearing  hard  on  one  side,  the  clearance 
should  not  be  more  than  J4  in.  on  the  opposite  side. 

Rigid  inspection  must  he  given  to  brake  beams,  brake 
hangers,  brake  heads — particularly  to  eye  and  key  bolts — to 
see  that  these  parts  are  not  worn  to  a  limit  which  would 
make  them  unsafe. 

Sills 

Sills,  both  steel  and  wood,  should  be  inspected  to  see  that 
they  are  not  decayed,  split,  buckled,  cracked  or  spread.  This 
applies  especially  to  draft  sills. 

No  part  of  the  body  or  truck  frame  or  attachments  shall 
be  less  than  ZjA  in.  above  top  of  rails.  The  body  of  the 
car  should  be  inspected,  including  roofs.  Roofs  found  in 
leaking  condition  should  be  shopped  for  repairs  for  protec- 
tion of  freight.  Close  attention  should  be  given  to  side  and 
end  doors.  Defective  doors  should  be  repaired  to  prevent 
swinging  out  and  striking  employees  or  passing  trains  or  fall- 
ing from  the  car  and  causing  accidents  or  jx)ssibly  loss  of 
freight.  Moreover,  defective  doors  or  their  fixtures  en- 
courage pilfering  of  cars.  With  a  defective  door  hasp  you 
could  not  have  a  clear  seal  record,  thus  inviting  claims  from 
which  your  road  has  no  protection. 

It  is  also  the  duty  of  inspectors  to  become  familiar  with 
the  I.  C.  C.  regulations  for  the  handling  of  explosives,  gaso- 
line, etc.  It  is  important  when  he  finds  tank  cars  leaking 
to  keep  open  flame  lanterns  away  from  such,  notify  the  yard- 
master  so  he  in  turn  can  keep  all  engines  at  a  safe  distance 
until  such  time  as  the  inspector  has  made  an  inspection  by 
the  use  of  an  electric  flash  light  and  taken  every  effort  to  stop 
the  leak.  Where  a  quantity  of  oil  is  found  on  the  ground  it 
should  be  covered  with  dry  earth. 

The  inspector  of  today  comes  under  the  classification  of 
a  carman,  also  classed  as  a  mechanic;  therefore,  to  meet  the 
qualification  of  carman  the  same  as  must  be  done  in  learning 
any  other  trade,  he  should  study  A.  R.  A.  rules,  loading  rules, 
specifications  of  tank  cars  and  pamphlets  that  are  furnished 
by  the  Bureau  of  Explosives,  to  be  able  to  pass  examination 
before  he  can  be  considered  eligible  as  an  inspector.  In  the 
larger  terminals  where  a  number  of  inspvectors  are  employed, 
they  can  greatly  help  themselves  by  holding  meetings  for 
the  purpose  of  going  over  rule  books,  thus  getting  a  uniform 
understanding  and  a  proper  interpretation  of  the  rules. 

As  under  present  rules  the  inspector's  report  is  of  great 
importance,  especially  where  cars  have  been  damaged  under 
A.  R.  A.  Rule  32.  To  facilitate  the  interchange  of  cars  it 
is  necessary  to  have  uniformity  of  practice  in  repairing  and 
inspecting  and  ovmer's  responsibility  from  that  of  the 
handling  line;  also  in  making  repair  bills  to  give  the  owner 
proper  information,  such  as  location,  reasons,  etc.,  as  per 
A.  R.  A.  rules.  Inspectors  must  furnish  correct  information 
as  it  must  not  be  assumed  but  must  be  determined  by  actual 
inspection:  therefore,  inspectors  should  know  the  require- 
ments of  the  rules. 

Safety  First 

Safety  should  be  the  first  consideration  of  every  railroad 
employee.  One  of  the  most  positive  and  absolute  rules  is 
the  one  that  requires  car  inspectors  to  protect  themselves  by  a 
flag  or  light  when  working  about  cars.  The  necessity  and 
reasonableness  of  this  rule  is  apparent  to  everyone. 

Safety  appliances  are  all  right  but  what  is  needed  is  a 
safe  man  to  inspect  them  and  see  that  they  are  safe.  Injure 
an  experienced  man  and  a  new  man  must  take  his  place.  A 
new  man  is  an  experiment;  therefore,  it  is  an  inspector's  duty 
as  well  as  his  protection  to  report  unsafe  conditions. 
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Suburban  Car  Featured  by  Low  Unit  Weight 

New  Rock  Island  Steel  Coach  Weighs  Only  920  Lb.  Per  Seated 
Passenger — Sjjecial  Lighting  Equipment 


AS  a  part  of  a  program  calling  for  the  expenditure  of 
$1,000,000  this  year  in  new  equipment,  the  Chicago, 
Rock  Island  &  Pacific  early   in  the  year  placed  an 
order  for  50  steel  suburban  cars  with  the  Standard  Steel 
Car  Company.     These  cars,  designed  by  the  Standard  Steel 


in  each  end  of  the  car  for  the  convenience  of  passengers 
who  may  be  standing  in  front  of  the  longitudinal  seats.  The 
window  arrangement  has  been  worked  out  so  as  to  provide  an 
unobstructed  view,  and  there  is  a  full  window  to  each  seat. 
The  window  sills  are  at  a  convenient  height  and  form  corn- 


Erecting    Work    Completed — Car    Ready    for    Application    to    Trucks 

Car  Company  in  accordance  with  specifications  prepared  by 
the  Chicago,  Rock  Island  &  Pacific,  are  now  being  delivered 
and  mark  an  important  step  forward  in  the  design  of  this  type 
of  car.  Without  sacrificing  strength,  the  weight  of  the  car 
has  been  kept  down  to  92,100  lb.,  the  body  weighing  66,400 
lb.  and  the  trucks  25,700  lb.  The  seating  capacity  is  100, 
thus  making  the  weight  per  seated-passenger  appro.ximately 
920  lb.  These  cars  are  believed  to  weigh  less  per  seated 
passenger  than   any  heretofore  built. 

Particular  attention  has  been  given  to  the  comfort  and 
convenience  of  the  passengers  as  will  be  seen  in  many  fea- 
tures of  the  design.  The  rattan  cross-seats,  of  the  Walk-over  . 
t\'pe,  have  been  made  wider  than  usual  in  suburban  cars 
and  are  designed  to  give  maximum  comfort  to  two  passengers 
in  each  seat.  The  seat  backs  are  equipped  with  neat  brass 
handles  next  to  the  aisle  and  10  hand  straps  are  provided 


Interior   View   of  the   Car   Completely    Equipped    Ready   for   Service 

fortable  arm  rests  for  passengers  sitting  next  to  the  windows. 

In  order  that  passengers  may  be  protected  from  cinders  as 

much  as  possible,  these  windows  have  been  arranged  so  that 

thev  can  be  raised  but  10  to  12  in.    At  the  same  time,  the 
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bottom  rail  of  the  sash  does  not  interfere  with  the  view  of 
an  adult  passenger.  The  end  doors,  as  well  as  the  platforms 
and  steps,  have  been  considerably  widened  over  those  of  other 
cars  of  this  character  so  that  two  lines  of  passengers  can  pass 
out  of  the  doors  and  down  the  steps  at  the  same  time.  End 
hand  rails  e.xtend  from  the  door  posts  to  the  side  of  car, 
parallel  to  the  platforms  and  slope  of  the  steps.  These 
features,  together  with  the  longitudinal  seats  at  each  end  of 
the  car  and  the  absence  of  arm  rests  on  the  aisle  ends  of 
seats,  will  permit  an  unusually  rapid  loading  and  unloading 
of  passengers.  Platforms  are  provided  with  safety  gates  that 
automatically  lock  in  either  open  or  closed  position. 

The^  electric  lighting  system  is  designed  to  afford  the  best 
distribution  of  light  that  it  is  possible  to  obtain,  by  means 
■of  a  row  of  13  lamps,  mounted  on  each  side  of  the  car,  each 
row  being  located  approximately  over  the  center  of  the  cross 
seats.     One  lamp  is  also  mounted  above  each  platform  step. 

The  heating  system  is  of  the  vapor  type  with  double  auto- 
matic thermostatic  control.  This  control  is  entirely  auto- 
matic and  does  not  need  the  attention  of  train  crews  or  yard 
men  to  operate  it.      It  automatically  keeps  the  temperature 


Four-Wheel    Truck    Equipped    with    Cast    Steel    Frame    and 
Clasp    Brakes 

of  the  car  between  70  and  73  deg.  F.  while  in  train  service 
and  at  SO  deg.  F.  while  standing  on  steam  in  the  yards. 

While  it  is  true  that  the  ratio  of  live  to  dead  load  has  been 
given  little  consideration  in  passenger  service,  these  cars 
represent  decided  progress  towards  establishing  a  desirable 
relation  from  the  operating  viewpoint.  The  light  weight 
plus  the  use  of  clasp  brakes  and  arrangements  for  rapid  load- 


released,  the  door  is  automatically  held  in  position  to  prevent 
slamming.  Xo  doors  are  provided  in  the  vestibules  of  these 
cars,  gates  being  used  instead.  • 

The  light  weight  of  these  cars  was  made  possible  solely  by- 
careful  analysis  and  calculation,  no  use  being  made  of  light 
weight  non-ferrous  metals.  With  the  exception  of  the  zinc 
bottom  floor  sheet  and  galvanized  roof  sheets  the  cars  are 
constructed  throughout  of  copper  bearing  steel  insofar  as  all 


Application    of    Westinghoiise    Type    U.    C.    Brake    Equipment 

sheets,  plates  and  structural  members  are  concerned.  The 
side  girder  type  of  construction  is  used  with  the  sides  from 
belt  rails  to  side  sills  designed  to  carry  the  vertical  loads. 
Vertical  loads  imposed  upon  the  floating  center  sills  are 
transmitted  to  the  side  girders  by  three  substantial  cross- 
liearers.  Cast  steel  combined  body  bolsters  and  platform 
castings  are  used.  The  roofs  are  of  the  elliptic  type,  the  de- 
sign making  use  of  a  relatively  long  middle  ordinate  so  as 
to  provide  a  pleasing  roof  contour  from  both  inside  and  out- 
side. The  car  bodies  are  equipped  with  friction  draft  gears 
and  friction  buffers. 

The  equipment  includes  four-wheel  equalized  trucks  hav- 
ing cast  steel  truck  frames  with  integral  pedestals,  33-in. 
solid  wTOUght  steel  wheels,  axles  with  5-in.  by  9-in.  journals. 


General    Arrangement    of    New    Rock  Island  Steel  Suburban  Cars  Built   by  the  Standard   Steel   Car   Company 


ing  and  unloading  will  permit  of  decreases  in  the  time  in- 
crements required  for  acceleration,  deceleration  and  station 
stops. 

The  length  of  the  car  over  the  body  end  posts  is  70  ft. 
4  in.  and  the  width  over  the  roof  sheets,  10  ft.  0%  in.  The 
total  height  above  the  rail  is  13  ft.  7^  in.  There  are  42 
cross  seats  each  seating  two  persons  and  four  longitudinal 
seats,  each  seating  four  persons.  The  ease  of  entrance^  and 
/exit  are  readily  apparent  from  the  drawing  which  shows  the 
end  doors  to  be  3  ft.  3  in.  wide  and  the  steps  3  ft.  4  in.  wide. 
The  two  end  doors  are  of  the  sliding  type  with  latches  similar 
to  those  used  on  subway  cars.  The  doors  can  be  readily 
moved  by  a  pull  on  the  handle,  but  as  soon  as  the  handle  is 


roller  side  bearings  and  clasp  brakes.  The  wheelbase  of  the 
trucks  is  6  ft.  4  in.  and  the  distance  between  truck  centers 
is  57  ft.  6  in. 

The  electric  lighting  equipment  is  of  interest  because  of 
the  provision  made  to  prevent  a  complete  light  failure  at  any 
time,  and  also  because  of  the  provision  made  to  enable  the 
use  of  either  64  or  32-volt  current  supply.  The  Rock  Island 
standard  car  lighting  service  utilizes  a  /'^-kilowatt  64-volt 
turbo-generator  with  the  necessary  control  devices  placed  on 
the  suburban  locomotives,  using  three-wire  train  lines  for 
distribution  to  the  cars.  However,  it  is  occasionally  desirable 
to  attach  a  suburban  car  to  the  rear  of  a  regular  main  line 
train,  at  which  time  the  lighting  equipment  of  the  car  must  be 
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so  designed  that  the  car  will  automatically  make  the  proper 
connections  for  utilizing  32  volts  on  the  lighting  circuit  in- 
stead of  64  volts.  To  this  end,  each  of  the  new  steel  suburban 
cars  is  equipped  with  an  especially  designed  automatic  selec- 
tor switch.  This  switch  automatically  causes  the  proper 
voltage  to  be  impressed  upon  the  lamps,  regardless  of  whether 
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Partial    Cross   Section    of   the   Chicago.   Rock    Island    &.    Pacific   Steel 
Suburban   Car 

the  currc-nt  supply  to  the  car  through  its  train  line  connector 
is  64  or  il  volts.  This  switch  operates  in  conjunction  with 
a  manually  controlled  switch  which  is  the  only  part  of  the 
entire  equipment  that  is  accessible  to  the  trainmen.  This  is 
a  four-position  switch  with  the  lever  operating  in  one  direc- 
tion from  the  first  step,  which  is  the  off  position.  The  second 
step  is  the  full-on  position,  the  third  step  is  the  first 
emergency  position  and  the  fourth  step  is  the  second 
emergency  position.  This  switch  is  plainly  stenciled  to  in- 
sure proper  operation  by  the  trainmen. 

Each  car  is  equipped  with  a  32-volt,  80-ampere-hour 
emergency  storage  battery  floated  on  the  train  lines  through  a 
resistor.  '  This  battery  is  so  connected  that  in  case  of  failure 
of  the  current  supply  from  the  engine,  its  current  is  auto- 
matically made  available  for  the  lamp  circuits,  it  only  being 
necessary  for  the  trainmen  to  throw  the  four-position  train- 
men's switch  into  one  of  the  two  emergency  positions.     The 


connection  of  the  wiring  to  the  trainmen's  four-position 
switch  is  such  that  should  he  fail  to  secure  light  when  he 
places  the  switch  handle  in  the  first  emergency  light  position, 
he  has  only  to  push  it  on  a  little  further  to  the  second 
emergency  light  position  when  light  will  be  secured.  The 
lamps  are  so  connected  in  series  parallel  in  alternate  pairs 
that  when  the  four-position  switch  is  in  either  of  the  two 
emergency  positions  that  only  one-half  of  all  the  lamps  in 
the  car  are  lighted.  An  even  distribution  of  the  lighting, 
however,  is  maintained  due  to  the  method  of  wiring  and  loca- 
tion. This  emergency  lighting  arrangement  affords  ample 
lighting  for  the  car  by  having  all  the  lamps  in  the  car  con- 
nected to  one  or  the  other  of  the  two  emergency  circuits.  It 
is   always  possible   in   case  of   failure  of   one  circuit   to  still 


Interior   View,   After   Assembly    of   U  nderf^;ames,   Sides   and    Roof 

supply  ample  light  to  the  car  with  the  other  circuit  and  at 
the  same  time  maintain  an  even  distribution  of  the  light. 

Inasmuch  as  the  batterj'  with  which  these  cars  are  equipped 
is  used  primarily  to  control  the  heating  system,  and  only 
serves  in  an  enaergency  for  lighting,  a  small  size,  light- 
weight battery  is  used.  The  heating  equipment  includes  an 
air  operated  switch  that  disconnects  the  lighting  circuit  from 
the  battery,  when  there  is  no  air  on  the  car,  so  that  the  battery 
cannot  be  bled  when  cars  are  standing  in  yards. 


The  .\mf.ric.\x  Exgixeerinc  Standards  Committee  have  re- 
cently approved  as  tentative  American  standards,  a  number  of 
methods  for  tlie  routine  analysis  of  paint  pigments,  yellow,  orange, 
red  and  brown  pigments  containing  iron  and  manganese  and  of  dry 
red  lead  as  a  basis  for  analysis,  and  in  order  to  eliminate  as  far 
as  possible  the  many  controversies  now  existing.  The  specitica- 
tions  for  these  methods  of  analysis  were  presented  for  the  ap- 
proval of  the  .American  Engineering  Standards  Committee  by  the 
American  Society  for  Testing  Materials  under  whose  auspices 
the  specifications  were  developed.  The  specifications  in  more 
detail  include  methods  of  determining  specific  gravity,  tinting 
strength  of  the  colored  piginents,  moisture,  and  detailed  methods 
for   various   chemical   determinations. 
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Powerful  Gasoline  Motor  Driven  Train 


Sykes  Company  Demonstrates  Two-Car  Train  Driven  by   245   Hp. 
Engine  and  Seating  74  Passengers 

THE  heavy-duty  gasoline  motor  driven  coach,  capable  long  provided  with  seats  for  30  passengers,  together  with  a 

of  hauling  one  or  more  trailers,  presents  a  problem  trailer  coach  33  ft.  long  inside  provided  with  seats  for  44 

far   more   difficult   of   solution   than   that   which   the  passengers.     Both  cars  have  toilet  compartments.     The  motor 

smaller  equipment  has  had   to  meet.      In  the   field  which  coach  is  51  ft.  7  in.  long  over-all,  with  a  body  44  ft.  7  in. 

could  be  covered  by  relatively  light  weight  and  light  powered  long  outside,  and  8  ft.  3^4  in-  wide  at  the  eaves.    The  height 
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Floor   Plan   of  Motor  Coach   Showing   Baggage  and    Passenger  Compartments 


The  Trailer  Coach  Seats  44  Passengers 


equipment  a  number  of  designs  are  available  at  the  present 
time,  several  of  which  have  demonstrated  their  ability  to  do 
the  vyork  required  in  regular  service.  There  exists,  how- 
ever, in  the  minds  of  many  railroad  men  a  feeling  that  there 
is  a  need  and  a  real  field  for  larger  and  more  powerful  motor 
car  units.  In  response  to  this  expressed  desire  several  de- 
signs have  already  been  offered  but  owing  to  a  lack  of  driv- 
ing power,  some  weakness  in  transmission  or,gearing,  cars  too 
weak  for  the  hard  duties  of  railroad  service,  high  operating 
and  maintenance  costs,  or  to  some  feature  not  yet  perfected 
the  evolution  of  such  equipment  has  been  a  slow  one._  For 
'  these  reasons  the  new  equipment  which  has  been  built  by  The 
Sykes  Company,  Winthrop  Harbor,  111.,  is  of  special  interest. 
The  first  train,  which  has  been  delivered  to  the  Chicago 
Great  Western,  consists  of  a  motor  coach  having  a  baggage 
compartment  16  ft.  long  and  a  passenger  compartment  21  ft. 


over-all  is  12  ft.  2>4  in.  The  trailer  coach  is  39  ft.  4  in. 
long  over-all  and  31  ft.  2  in.,  long  inside  the  passenger  com- 
partment. The  inside  width  of  both  cars  is  7  ft.  9^  in.,  the 
height  from  floor  to  ceiling  is  8  ft.  and  the  elevation  of  the 
floor  above  the  top  of  the  rails  is  3  ft.  7  in.  The  distance 
between  truck  centers  is  33  ft.  lYi  in.  on  the  motor  car  and 
23  ft.  on  the  trailer.  The  wheelbase  of  the  trucks  is  S  ft. 
2  in.  and  the  cars  are  adapted  to  pass  around  curves  of  100 
ft.  radius. 

The  light  weight  of  the  motor  coach  is  approximately  38,- 
000  lb.  and  of  the  trailer  coach  26,000  lb.  As  the  train  pro- 
vides seats  for  74  passengers  this  is  at  the  rate  of  865  lb. 
dead  weight  per  passenger  seat.  In  addition,  the  16-ft.  bag- 
gage compartment  has  a  normal  capacitj'  for  3,000  lb.  of 
baggage. 

The  cars  are  driven  by  a  Sterling  six-cylinder  gasoline 
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motor  with  cylinders,  S^  in.  bore  hy  6j4  in-  stroke,  develop- 
ing 180  hp.  at  1,250  r.p.m.  and  245  hp.  at  1,750  r.p.m. 
Electric  starting  and  lighting  systems  are  provided,  the  motor 
being  direct  driven  from  the  engine  and  of  a  capacity  suffi- 
cient to  carrv  all  the  lights  of  a  two-car  train,  including  the 


car  is  the  use  of  a  sub-frame  suspended  by  springs  from  the 
main  channels  of  the  motor  coach.  The  transmission,  trans- 
fer gear  box  and  air  compressor  are  mounted  on  this  sub- 
frame.  This  method  of  suspension  eliminates  gear  noises 
and  vibrations.     Moreover  the  entire  driving  mechanism  may 


Transmission,   Transfer  Gear   Box   and    Air   Compressor  are    Mounted  on   a   Sub-frame   Which   is   Spring   Suspended   from   the   Main    Frame 

of   the   Coach 


headlight,  and  to  keep  the  lighting  batteries  charged  to 
capacity  at  all  times. 

The  clutch  is  of  the  Hale-Shaw  type,  of  high  capacity  and 
runs  in  oil.  It  was  developed  for  ordnance  work  by  the 
U.  S.  army  and  also  was  used  for  submarine  chasers.  The 
transmission  is  of  a  special  jaw-clutch  type  built  by  the 
Cotta  Transmission  Corporation  and  direct  connected  to  a 
transfer  gear  case.  The  speeds  provided  for  are  8.9,  15.1, 
28.7  and  43  m.p.h.  ahead  and  6  and  15  m.p.h.  in  reverse. 
The  drive  is  connected  by  bevel  gears  to  the  inside  axle  of 
each  truck. 

An  interesting  and  important  feature  of  the  design  of  this 


be  dismounted  and  another  set  mounted  to  replace  it  in 
two  hours'  time.  The  motor  and  entire  power  plant  are  so 
fitted  that  they  can  be  detached,  removed  and  replaced  in 
the  space  of  an  hour.  By  carrying  spare  units  and  replacing 
when  repairs  are  required,  the  work  can  be  performed 
economically  and  the  car  kept  in  service  while  the  driving 
mechanism  is  being  overhauled.  These  points  are  typical  of 
tlie  attention  that  has  been  given  to  the  details  of  design 
which  should  tend  to  keep  the  costs  of  maintenance  at  a 
minimum. 

The  front   and   rear  trucks  are  of  standard  bolster  con- 
struction  with    semi-elliptic   springs   under   the   bolster   and 


^- 


Plan  and  Elevation  of  Truck  Used  on  Sykes  Motor  Car 
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with  swinging  suspension  cradles.  Tlie  wheelbase  is  5  ft 
2  in.  and  the  wheels  30  in.  in  diameter  with  cast  steel  centers 
and  rolled  steel  tires.     The  axles  are  of  chrome-nickel  steel, 


Driving   Compartment  of  tlie   l\flotor  Car 

heat  treated,  3%  in.  in  diameter  and  have  3>^  in.  journals 
with  Stafford  roller  bearings. 

In  addition  to  hand  brakes  the  cars  are  equipped  with 
Westinghouse  semi-automatic  air  brakes.  The  air  com- 
pressor has  two  cylinders  and  a  capacity  of  10  cu.  ft.  per  min. 


Recent  Decisions  of  the  Arbitration 
Committee 

{The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
■  time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  prrint  abstracts  of  deci- 
sions as  rendered.) 

Another  Case  of  Failure  to  Stencil  Cleaning  Date 

The  Michigan  Central  made  a  charge  against  the  Besse- 
mer &  Lake  Erie  of  $4.92  for  cleaning,  oiling,  testing  and 
stenciling  the  air  brakes  on  Bessemer  &  Lake  Erie  car  No. 
8534,  on  December  13,  1920.  On  February  23,  1921,  the 
Buffalo,  Rochester  &  Pittsburgh  reported  the  same  work 
on  the  same  car,  the  repair  card  showing  the  car  to  be 
stenciled  for  last  cleaning,  March  6,  1920.  The  B.  &  L.  E. 
called  this  to  the  attention  of  the  Michigan  Central  asking 
for  offset  authority  or  correction  of  car  nurnber.  The 
Michigan  Central  claimed  the  initial  and  number  to  be 
correctly  reported  and  refused  offset  authority  on  the  ground 
that  the  car  was  on  the  Michigan  Central  line  on  March  6, 
1920,  and  that  it  did  not  have  the  air  brakes  cleaned  at  that 
time.  The  Michigan  Central  stated  that:  "Had  Buffalo, 
Rochester  &  Pittsburgh  shown  last  date  of  brake  cleaning  the 
same  as  reported  by  our  man,  we  would  gladly  concede  the 
point  that  it  was  negligence  on  the  part  of  our  repair  man." 
The  car  owner  maintained  that  when  received  home  Janu- 
ary 17,  1921,  no  interchange  inspector  could  know  that  the 
Michigan  Central  would  later  make  a  bill  for  stenciling  the 
car,  because  the  charge  had  not  yet  been  made. 

The  Arbitration  Committee's  decision  states  that:  "It  is 
evident  that  the  Michigan  Central  failed  to  apply  proper 
stenciling  or  obliterate  old  stenciling  at  the  time  the  work 
was  done.  Its  charge,  therefore,  should  be  withdrawn. 
Rule  90  applies,  and  car  owner  could  not  be  expected  to 
obtain  joint  evidence  upon  arrival  of  car  home." — Case  No. 
1252,  Michigan  Central  vs.  Bessemer  &  Lake  Erie. 


IVIotor   Car  Trucl<   witin   Axle    Drive 

There  are  two  main  reservoirs,  18  in.  by  72  in.  The  founda- 
tion brake  rigging  includes  brake  shoes  of  the  type  commonly 
used  in  railroad  service.  The  cars  are  equipped  with 
M.C.B.  automatic  couplers,  cored  out  to  save  weight,  and 
located  at  the  standard  height  above  the  rails. 

In  the  preliminary  runs  on  the  Chicago  Great  Western 
the  train,  about  two-thirds  loaded,  attained  a  spefd  of  63 
m.p.h.  on  the  level  and  was  driven  over  a  one  per  cent  grade, 
seven  miles  long,  the  summit  being  passed  at  a  speed  of  47.4 
m.p.h.  with  the  throttle  three-quarters  open.  The  throttle 
was  never  fully  opened  during  the  run  yet  there  was  at  all 
times  an  apparent  surplus  of  power. 


Handling  Line  Is  Responsible  for  Damage  in  Derail- 
ment 

On  November  3,  1920,  St.  L.  B.  &  M.  flat  car  No.  8668 
was  broken  in  two  while  in  the  possession  of  the  Macon  & 
Birmingham.  Under  date  of  November  4  the  car  ac- 
countant of  the  handling  line  advised  the  car  accountant 
of  the  owning  line  (the  Gulf  Coast  Line),  that  the  car 
was  destroyed  in  a  derailment.  On  November  4,  December 
13,  December  27,  1920,  and  January  5,  1921,  the  superin- 
tendent of  the  Macon  &  Birmingham  reported  to  the  me- 
chanical superintendent  of  the  owning  line  that  the  car  had 
been  in  an  accident  and  asked  for  depreciated  value  in  order 
that  he  might  determine  whether  it  would  be  cheaper  to  de- 
stroy or  rebuild  the  car.  Later,  however,  after  an  inspection 
of  the  car,  the  mechanical  department  of  the  Macon  & 
Birmingham  decided  that  the  car  was  broken  in  two  in 
ordinary  switching  and  on  April  IS,  1921,  the  owner  was  so 
advised,  a  sworn  statement  to  the  effect  that  the  car  was  "de- 
railed and  damaged  in  ordinary  switching,"  from  the  con- 
ductor in  charge  at  the  time  the  car  was  damaged  being 
attached  as  evidence.  On  this  basis  the  handling  line  claimed 
owner's   responsibility. 

The  Arbitration  Committee  decided  that:  'Tn  view  of  the 
statement  of  the  conductor  handling  the  train  that  the  car 
was  derailed,  as  noted  in  the  agreed  statement  of  facts,  the 
handling  line  is  responsible." — Case  No.  1255,  Gulf  Coast 
Line  vs.  Macon- &  Birmingham. 


Locomotive  Scheduling  at  the  Silvis  Shops 

Part    3 — Analysis   of   Cost   Accounting   Division 

New  Schedule  System  to  Provide  Centralized  Control  of  Production 

and  Accurate  Cost  Data 

By  L.  C.  Bowes,*  G.  F.  Sandstrom.t  and  H.  K.  Robinson  If 


THE  previous  articles  have  dealt  primarily  with  the 
procedure  of  controlling  production  activities,  making 
for  efficient  and  economical  output.  However,  in  order 
to  reflect  such  economical  output,  it  is  ver)'  essential  that 
there  be  a  supporting  division  of  cost  accounting.  But,  such 
accounting  procedure  should  not  be  based  on  accounting  re- 
quirements alone  as  heretofore,  which  is  all  ver\'  well  in 
itself,  but  should  be  designed  absolutely  on  engineering  pro- 
cedure and  data,  which  can  only  be  secured  by  the  afore- 
mentioned well  defined  and  established  centralized  control 
of  all  production  activities.  In  other  words,  the  account- 
ing division  should  reflect  and  be  governed  by  the  production 
activities  rather  than  the  production  activities  be  governed 
by  the  procedure  laid  down  by  the  accounting  division. 
There  would  then  be  an  organized  endeavor  which  would 
make  available  real  analysis  and  subsequent  control,  creat- 
ing an  opening  whereby  the  potentialities  of  production  can 
be  clearly  established,  rather  than  having  a  mass  of  statistical 
and  post  mortem  data.  It  is  very  evident,  therefore,  that  be- 
cause of  the  fact  that  production  functions  and  routine  are 
based  on  unit  operations  and  analysis,  the  desired  account- 
ing procedure  must  also  be  based  on  unit  classification,  which 
means  nothing  more  nor  less  than  to  satisfy  the  great  cry  of 
the  present  age  for 

Unit  Costs 

A  true  svstem  of  unit  cost  accounting  makes  possible  the 
establishment  of  predetermined  performance,  which  in  com- 
parison with  actual  performance  makes  obvious  the  potenti- 
alities of  such  a  system. 

Functions  of  Cost  Accounting  Division 

The  proposed  system  provides  for  the  following  functions, 
which  will  be  supported  by  necessarv'  routine. 

1 — General  Accounting 
a — Shop  ledger 
b — Kxpense  ledger 
c — Report? 
d — Invoice!!  and  vouchers 


Following  is 
functions: 


2- — Cost  Accou.-jting 
a — Detail   costs 
1: — Comparative  ci  sts 
c — Fxpense  analysis 
d — Labor  and  material  <iistribiitions 
e — E.Npense  distribution 

3 — Payroll 
a — Timekeepinp 
b— Payroll  summaries 

4 — Statistics 

a  detailed  explanation  of  the  foregoing  listed 


1 — General  Accounting 


'Production  engineer,  C.   R.  I-  &  P-        ,,,      ,    ^ 
tindustrial    engineer,    Roberts-Pettijohn  Wood    Corporation. 
^Special  accountant,  C.  R.  I.  &  P- 


a — Shop  Ledger:  The  system  provides  for  using  a  shop 
ledger  for  controlling  all  the  charges  and  disbursements  that 
the  particular  shop  is  responsible  for.  This  shop  ledger  is 
also  used  for  controlling  the  e.'^pensi?  accounts  that  appear  in 
the  expense  ledger,  the  expense  ledger  being  divided  depart- 
mentally  and  the  expense  analysis  being  maintained  accord- 
ing to  as  few  accounts,  or  as  many  accounts  as  may  be  found 
desirable.  The  chart  of  accounts  is  so  designed  that  it 
permits  of  the  maximum  amount  of  elasticity,  in  the  arrange- 
ment and  grouping  of  accounts. 

b — Expense  Ledger:  This  is 'used  for  providing  depart- 
mental analysis  of  all  expenses.  This  ledger  is  so  arranged 
that  a  budgetary  control  may  be  used  in  connection  there- 
with for  each  and  every  account. 

At  the  close  of  each  month,  detailed  comparative  expense 
analyses  are  compiled  from  this  expense  ledger  for  the  de- 
partmental heads  so  that  they  may  be  informed  as  to  the 
expense  of  operating  their  respective  departments  and  do  all 
in  their  power  to  control  these  expenses.  A  few  of  the  im- 
portant expense  accounts  that  heretofore  have  been  buried  in 
the  cost  of  shop  operation,  which  are  brought  out  in  this  pro- 
posed system  of  cost  accounting,  are  as  follows : 

1 — tosses,  due  to  lack  of  material. 

2 — Losses,  due  to  insufficient  appropriation  of  working  capital. 

3 — Losses,  due  to  idle  equipment. 

A — Work  on  defective  purchased  material. 

5 — Defective  purchased   material,  not   replaced   by   vendor. 

(i — Defective  workmanship  (errors  in  processing). 

7 — Defective  design.  ,     ,      . 

8 — Transferring  parts  from  one  locomotive  to  another  due  to  lack  of  material. 
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This  system  also  provides  for  the  inclusion  in  the  cost  of 
all  elements  of  expense  that  have  not  heretofore  been  con- 
sidered as  part  of  the  cost  of  locomotive  repair  shop  produc- 
tion, such  as: 

1 — Executive  and  superintendent's  salaries. 

2 — Stationery  and  ciiice  supplies. 

3 — Repairs  and  maintenance  to  shop  buildings  and  building  equipment. 

A — Repairs  and  maintenance  to  shop  machinery  and  equipment. 

5 — Repairs  and  maintenance  to  power  plant  buildings,  machinery  and  equip- 
ment. 

6 — Repairs  and  maintenance  to  shop  yards  and  equipment. 

7 — Service  charges  from  outside  departments. 

8 — Insurance. 

9 — Taxes. 
10 — Depreciation    on    all    property,    including    shop   buildings   and   equipment, 
sh.-^p  machinery  and  eqiTipment.   po'A-er  plant  buildings,  machinery  and 
equipment,  and  shop  yard  structures  and  equipment. 

c — Reports:  These  are  rendered  monthly  covering  all  in- 
formation required  by  department  heads  and  managements. 

d — Invoices  and  Vouchers:  This  function  provides  for  the 
necessary  routine  for  handling  invoices  and  vouchers. 

2 — Cost    Accounting 

a — Detail  Costs:  The  departmental  cost  method  is  the  one 
proposed,  which  reflects  the  detailed  costs  as  of  the  depart- 
mental grouping  in  tlie  shop.  In  addition  to  departmental 
analysis  and  consequent  cost,  the  system  is  capable  of  obtain- 
ing unit  operation  costs  departmentally.  The  cost  of  locomo- 
tive repairs  will  be  recorded  in  regular  accounting  procedure 
according  to  the  specific  divisions  of  classes  of  repairs  on 
each  locomotive.  It  is  the  intention  to  separate  definitely 
the  costs  of  actual  repairs  to  locomotive  parts  as  against  the 
cost  of  manufacturing'  new. 

b — Comparative  Cost^:  The  comparative  cost  record  is 
used  for  making  final  analysis  of  costs.  The  costs  will  be 
recorded  according  to  individual  parts,  and  classes  and 
divisions  of  locomotive  power.  All  comparisons  of  costs  will 
be  reduced  to  a  per  tmit  basis. 

c — Expense  Analysis:  Detailed  departmental  comparative 
expense  analysis,  will  be  provided  that  will  reflect  a  com- 
parison of  actual  expenses  for  each  and  every  account  by 
departments,  with  the  average  actual  "to  date"  and  the 
average  or  budget  amount  for  any  preceding  period.  In 
addition,  a  further  comparison  wall  be  made  of  the  total 
actual  expenses  "to  date"  with  the  total  predetermined  or 
budget  "to  date." 

d — Labor  and  Material  Distributions:  Labor  distribution 
will  be  made  according  to  direct  and  indirect  labor;  direct 
labor  being  that  which  can  be  charged  to  a  specific  order 
for  locomotive  repairs  or  stock  orders  for  manufacture  of  re- 
pair parts.  Indirect  labor  being  all  other  than  that  not  men- 
tioned above. 

Material  distributions  will  be  maintained  according  to 
direct  and  indirect  materials,  the  same  as  labor  distribution. 

e — Expense  Distribution  will  be  maintained  so  that  de- 
tailed analysis  may  be  had  of  any  statistics  that  may  be  re- 
quired, such  as  the  repair  and  maintenance  to  individual 
machines  or  groups  of  equipment. 

3— -Payrolls 

a — Timekeeping:  The  timekeeping  system  provides  for 
the  use  of  an  individual  job  ticket,  which  means  one  ticket 
per  man,  per  operation,  per  day,  and  covers  all  information 
necessary  for  the  detail  imit  labor  costs. 

b — Payroll  Summaries:  This  provides  for  the  necessary 
gathering  of  payroll  and  labor  statistical  data. 

A — Statistics 
This  provides  for  the  necessary  compilation  of  any  statis- 
tics required  by  shop,  management  or  other  governing  bodies. 

Routine  of  Accounting  Division 

At  this  time  only  the  routine  of  such  established  functions 
as  are  actually  in  operation  will  be  explained  in  the  fol- 
lowing : 

The  booths  illustrated  in  the  July  issue  of  the  Railway 
Mechanical  Engineer,  Fig.  3,  were  placed  and  each  booth 


provided  with  a  production  clerk  who  handles  the  production 
tickets  (see  Fig.  5)  for  the  workmen.  These  tickets  are  in 
triplicate  form  and  are  made  out  in  advance  by  these  clerks 
from  data  furnished  by  inspection  reports  and  schedule 
boards.  These  tickets  show  the  work  to  be  done  and  are 
then  placed  in  the  racks  (Fig.  4,  July  issue)  which  are 
numbered  to  show  the  machine  or  production  center  which  is 
to  do  the  work..  The  workman  goes  to  his  booth,  calls  his 
number,  name  and  machine  or  production  center  number  and 
the  clerk  takes  the  card  from  the  rack,  shows  his  number, 
name  and  starting  time  and  gives  him  the  ticket.  The  ticket 
shows  just  what  is  to  be  done  and  makes  it  unnecessary  for  the 
workmen  to  hunt  the  foreman  for  instructions.  If  a  print 
or  drawing  is  necessary,  it  is  given  to  the  workman  with 
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Fig.  5 — Production  Card 

the  production  ticket.  After  the  job  is  finished  the  work- 
man returns  the  ticket  to  the  booth,  the  production  clerk 
shows  time  finished  and  gives  him  the  ticket  for  his  next 
job.  At  the  end  of  the  day  the  total  time  shown  on  the  pro- 
duction tickets  for  the  day  is  checked  against  the  total  time 
showTi  on  the  "in  and  out  clock  card."  This  card  shows 
only  the  man's  number,  name,  occupation  and  the  clock 
stampings.  The  production  tickets  for  the  day  then  go  to 
the  office  of  the  Production  Department,  the  triplicate  is  de- 
tached for  use  of  the  production  supervisor  and  the  time 
study  men,  the  original  and  duplicate  being  forwarded  to  the 
Accounting  Department.  Comptometer  operators  then  mul- 
tiply the  hours  on  each  ticket  by  the  man's  rate  and  show 
the  amount  to  be  paid  for  that  particular  job,  after  which 
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Fig.   6 — Material    Requisition 

the  duplicate  is  detached  and  turned  over  to  the  cost  depart- 
ment, the  original  going  to  the  payroll  department  from 
which  payrolls  are  made  after  the  comptometer  operators 
have  made  a  consolidation  of  each  man's  time  and  money  for 
the  day  period. 

All   statistics  heretofore   required   can   be   compiled    from 
these  tickets,  which  in  no  way  interferes  with  reports  and 
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statements  required  by  federal  regulations  or  operating  and 
accounting  officers  of  the  railroad. 

The  cost  department  is  furnished  the  duplicate  copies  of 
the  production  tickets  as  soon  as  the  earnings  are  shown  and 
assorts  these  tickets  by  accounts,  locomotive  numbers,  jobs, 
etc.,  after  which  it  is  just  a  matter  of  consolidation. 

Material  tickets  (see  Fig.  6)  for  material  used  in  the  shops 
are  prepared  in  triplicate  and  when  the  material  is  drawn 
the  triplicate  is  returned  to  the  Production  Department,  the 
original  and  duplicate  going  to  the  store  accounting  office 
where  they  are  priced  and  extended  into  money,  the  originals 
supporting  the  store  bill  versus  the  shop  and  the  duplicate 
remaining  in  the  store  office  for  record.  The  cost  depart- 
ment then  assorts  the  original  and  handles  them  in  the  same 


manner      as      the      production      tickets      for      the      labor. 

It  is  important  to  note  that  a  great  advantage  of  this  new 
system  lies  in  the  fact  that  the  shop  is  using  no  more  than 
the  two  already  existing  forms,  namely,  the  production  ticket 
and  the  material  ticket,  which  however,  have  been  merely 
revised. 

[The  next  and  last  article  will  take  up  the  matter  of  Per- 
formance. This  will  be  strictly  an  engineering  dissertation, 
setting  forth  certain  well  defined  principles  and  attempt  to 
show  the  potentialities  of  a  possible  output  of  180  locomotives 
per  month,  by  exploiting  the  practicability  of  the  theory  of 
breaking  up  locomotive  repair  w-ork  into  three  major  divi- 
sions, namely,  Stripping,  A.ssembling  and  Manufacturing. — 
Editor.  1 


Standardization  of  Locomotive  Repair  Parts 

Part  3 

Methods  of  Manufacturing  and  Fitting  Standard  Taper  Frame  Bolts; 
Reaming  Holes  to  Step  Gages 

By  M.  H.  Williams 


IT  is  not  difficult  to  set  sizes  suitable  for  taper  frame 
bolts,  and  where  once  properly  established  it  will  be  found 
that  a  reduction  in  cost  and  time  of  turning  will  follow. 

For  tapers  of  1/16  in.  per  ft. — mostly  used  for  frame  bolts 
—the  diameters  or  step  sizes  can,  to  good  advantage,  advance 
by  either  1/64-in.  steps  which  is  equal  to  the  increase  in 
diameter  of  3  in.  length  of  bolt,  or,  should  this  make  it  nec- 
essary to  maintain  too  large  a  stock,  the  steps  can  be  advanced 
by  1/32  in.  equalling  6  m.  length  of  bolt.  The  former  re- 
duces amount  of  reaming  necessary  and  doubles  number  of 
step  sizes.  The  latter  increases  the  amount  of  reaming  and 
reduces  number  of  sizes. 

The  master  gage  Fig.  12  will  serve  to  illustrate  step  sizes. 
This  gage  has  a  taper  of  1/16  in.  per  ft.  Graduating  lines 
are  spac'ed  3  in.  apart,  which  for  this  taper  increases  the 
diameter  1/64  in.  at  each  succeeding  graduation.  The  gage 
shown  is  1  in.  diameter  at  the  small  end  and  has  IS  in.  of 
tapered  surface  which  is  a  convenient  length.  Similar  gages 
mav  be  made  for  any  desired  diameter.     If  step  sizes  ad- 


Fig.  12 — Plug  Gage  for  Step  Sizes  of  Taper  Bolts 

vancing  by  1/64  in.  call  for  too  great  a  variety  of  sizes,  the 
intermediate  graduations  may  be  omitted.  Such  master  step 
gages  are  valuable  for  maintaining  standards  of  taper  for 
bolts,  grinding  reamers  and  checking  reamed  holes.  The 
graduating  lines  showTi  are  used  as  step  sizes,  i.e.,  the 
diameter  of  bolts  directly  under  the  head. 

Internal  Gages  for  Taper  Bolts 

In  order  to  properly  carry  out  a  system  of  step  sizes  it  is 
essential  that  suitable  internal  gages  be  provided.  For 
measuring  the  diameter  and  the  taper  of  bolts,  internal  work 
gages  as  shown  in  Fig.  13  are  used  to  advantage  by  the  bolt 
turner.  These  gages  may  be  of  soft  steel  or  cast  iron.  The 
taper  holes  are  carefully  reamed  to  a  size  so  that  the  de- 

•  This  is  the  third  of  a  series  of  articles,  the  first  of  which  appeared  in  the 
Tune  is^ue  of  the  Railu-ay  Mechanical  Engineer,  describing  the  methods  that 
have  successfully  been  adopted  on  one  of  the  large  railroad  systems  and 
which  have  expedited  locomotive  maintenance  work  and  reduced  the  cost. 


sired  graduation  of  the  external  gage.  Fig.  12  comes  flush 
with  the  face  of  this  internal  gage  the  diameter  being  stamped 
at  each  hole.  The  dimensions  given  in  Fig.  13  meet  the  re- 
quirements for  the  average  run  of  bolts.  While  frame  bolts 
longer  than  8  in.  are  common,  it  will  be  found  that  by 
turning  to  a  gage  of  this  length  all  necessary  accuracy  is 
readily  obtained. 

Each  of  the  seven  holes  advances  in  diameter  by  2/64  in. 
steps,    which    is   entirely  sat isf actor}-.      The   complement   of 
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Fig.  13 — Internal  Gage  for  Fitting  Taper  Bolts 

these  gages  should  cover  all  cfiameters  of  frame  bolt.=  com- 
monly used,  which  makes  it  necessary  to  provide  several. 
However,  when  made  of  cast  iron  their  cost  is  low  in  com- 
parison to  the  economies  that  follow.  These  are  generally 
made  locally.  In  addition  to  bolt  manufacture  they  are  also 
used  in  the  tool  room  when  grinding  reamers. 

When  finishing  taper  bolts,  either  on  bolt  skimming  ma- 
chines, turning,  or  other  methods,  the  even  64th  sizes  such 
as  1-2/64,  1-4/64  in.,  etc.,  are  machined  to  enter  the  gage 
so  that  the  head  projects  approximately  ^  in.  from  the  face 
as  shown  at  A.  The  intermediate  sizes,  such  as  1-3/64, 
l-S/64,  etc.,  are  machined  to  stand  away  3-%  in.  as  shown 
at  B.  The  j5'^-in.  projection  is  the  amount  allowed  for  driv- 
ing or  drawing  home.  This  reduces  the  number  of  holes  in 
the  gage  by  half  and  admits  of  accurately  gaging  pll  sizes 
coming  within  their  range. 

Machining  and   Fitting  Taper  Bolts 

Machining  and  fitting  taper  frame  bolts  is  now  done  in 
a  number  of  ways,  therefore  no  attempt  will  be  made  to  de- 
scribe all  processes.  The  following  explanations  will  dwell 
mainly  on  what  may  be  called  ideal  methods  and  are  de- 
scribed with  the  hop>e  that  some  of  the  practices  mentioned 
may  be  made  use  of  and  thereby  result  in  an  improvement 
over  the  practices  commonly  employed. 
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It  i.i  di~ir;il)le  to  manufai  turc  franu'  hiilt.^  in  large  quanti- 
tie?  in  the  central  i^roiiuitioii  sliop  in  order  to  take  ad- 
vanlace  ol"  the  n'SultiiiL;  econoniie.';,  however,  the  great  varie- 
ties of  .^ize.'  required  to  meet  condition.-;  wlien  rejiairing  loco- 
motives put  eertain  limitations  on  quantity  production.  An 
explanation  will  tir't  !)e  given  of  special  machines  for  finish- 
ing the.-o  bolt-. 

Bolt   Skimming    Machines 

In  the  larger  shops,  under  favorable  conditions,  taper 
frame  bolts  are  cconnmicall\'  finished  in  quantity  production 
on  bolt  skimming  machines.  Where  these  machines  are  em- 
ployed the  rough  forgings  are  first  finished  to  one  diameter 
for  their  entire  length  and  also  faced  under  the  head  by  re- 
volving the  bolt  in  a  hollow  mill  or  skimmer.  The  holt  is 
then  tran>ferrcd  to  and  finish  turned  on  a  second  tapered 
hollow  mill  in  the  same  machine  which  has  two  cutters  or 
l)lades  and  two  backers  all  of  which  are  the  full  length  of 
the  bolt,  these  cutters  being  carefully  set  to  a  gage  of  the 
same  tajier  as  the  bolt.  Bolts  finished  in  this  manner  are 
sufticiently  accurate  to  meet  general  requirements  After 
finishing  iti  this  machine,  the  ends  are  threaded  on  regular 
bolt  threader^.  \Mien  rec|uired  for  use  they  are  drawn  from 
stock  and  driven  into  place  without  additional  machining, 
the  holes  having  been  reamed  to  suitable  step  sizes.  .As  pre- 
viouslv  mentioned,  this  is  an  economical  method  for  ma- 
chining taper  frame  bolts  and  is  now  employed  to  good  ad- 
vantage in  the  larger  shops,  which  are  warranted  in  carry- 
ing a  large  stock  of  these  articles.  However,  owing  to  the 
almost  endless  variety  of  diameters  and  lengths  required  to 
meet  the  condition  of  re-reamed  holes  which  should  from 
necessity  cover  a  range  from  the  original  or  standard  sizes 
gradually  upwards  through  the  many  stages  of  enlargement, 
it  woukl  be  necessary  to  keep  a  large  variety  in  stock.  This 
places  certain  limitations  on  this  method  of  manufacture 
thai  should  l^e  carefully  considered. 

Roughing  Out  to  Sizes  Varying  by  ^s  Inch 

.Another  method  is  to  forge,  center  both  ends,  rough  turn. 
thread  and  place  in  sfcKk.  \Micn  required  for  use  tr.ey  are 
drawn  from  -tock,  turned  to  required  diameter  and  applied. 
It  is  advisable  where  this  practice  is  f(.)llowed  to  rough  turn 
to  sizes  governed  by  thread  sizes,  ir.,  a  l-'s  i'l-  '"'It  1-  ''i- 
long  and  116  taper  per  foot  is  rough  turned  l-.'^/16  in. 
diameter  exient  the  threaded  end,  the  diameter  l-.\/16  coming 
just  IkIow  the  minimum  size  for  a  bolt  threaded  1-V,s  in. 
Or.  to  jHil  it  another  way.  bolts  threaded  1  in.  are  used  for 
all  sizes  from  the  minimum  to  a  point  where  the  l-J's  in- 
bolt  begins,  after  thi-^  the  next  or  l-'i  in.  size  is  u^ed.  thi- 
plan  ')eing  followeil  for  all  diameters  and  lengths.  This 
practice  will  reduce  the  varieties  of  bolts  carried  in  stock 
to  a  minimum.  Having  the  liolts  rough  turned,  faced  under 
the  head  and  threaded  reduces  the  time  in  repair  shops  when 
finishing  to  the  various  sizes  for  repair  work.  Considering 
the  fact  that  bolts  can  be  blanked  out  in  the  manufacturing 
shop  in  quantities  at  a  correspondingly  low  cost  makes  this 
practice  advantageous. 

In  the  majority  of  the  smaller  shops  bolts  are  turned  di- 
rectlv  from  rough  forgings  to  sizes  required  for  fitting  frames. 
This  is  a  simple  p>ractice  but  much  more  expensive  than  semi- 
finishing  in  the  manufacturing  department. 

Ideal  Bolt  Finishing  Machine 

There  is  a  pressing  need  in  the  medium  sized  shop  for  a 
machine  that  may  be  in  the  form  of  the  upright  bolt  skim- 
ming machine  or  the  conventional  form  of  horizontal  bolt 
threading  machine  and  er|uipped  with  a  cutter  head  or  sim- 
ilar device  which  will  automatically  enlarge  wdien  turning 
bolts  from  the  small  or  point  end  to  the  large  or  head  end 
and  machine  to  the  corre(  t  tajuT  and  diameter.  These  cutter 
heads,  in  addition  to  ojX'ning  up  to  give  the  correct  taper, 
should  l)e  readily  adjustai)le  from  one  size  to  another  similar 


to  changing  the  diameter  of  threading  dies  on  a  bolt  cutter, 
the  actual  diameter  being  shown  by  an  indicating  dial  which 
will  admit  of  the  operator  changing  from  one  diameter  to 
another  in  a  minimum  time.  The  latter  feature  is  necessarv 
in  order  to  meet  the  requirements  of  every  day  repair  work 
and  the  many  sizes  demanded.  A  machine  of  this  nature 
should  have  two  or  more  heads  in  order  to  keep  the  operator 
fully  employed  when  turning  the  longer  bolts.  Moreover  each 
head  should  be  driven  by  a  separate  clutch  or  motor  in  order 
to  avoid  stopping  the  entire  machine  when  adjusting  a  single 
head.  In  addition  it  should  be  provided  with  cutter  heads 
suitable  for  turning  the  straight  part  of  the  bolt  to  a  suit- 
able  diameter  for  threading. 

^^'ith  a  machine  of  this  nature,  taper  liolts  could  be  turned 
to  the  many  sizes  required  and  if  provided  with  quick  and 
accurate  adjustment  for  cutter's,  the  time  of  changing  from 
one  size  to  another  should  not  be  a  serious  consideration. 
With  this  ideal  machine  it  would  be  necessary  to  carry"  only 
a  stock  of  bolt  forgings,  every^  day's  requirements  being  met 
by  adjusting  the  cutter  heads. 

Too  Much  Time  Lost  Between  Turnings 

I.'nder  every  day  shop  conditions  it  will  generally  be  found 
that  the  time  taken  to  turn  bolts  by  any  process  is  but  a 
secondary  consideration  when  compared  to  the  time  required 
to  measure  diameters  of  taper  bolt  holes  in  frames  and 
cylinders,  and  in  addition  measure  diameters  of  bolts  during 
the  process  of  turning,  or  possibly  making  several  trials  of 
Ijolts  in  holes.  A  greater  amount  of  time  is  often  consumed  in 
going  to  and  from  the  locomotive,  tr}ing  bolts,  etc.,  than  in 
turning.  It  therefore  follows  that  economies  should  be  effected 
by  reducing  the  time  lost  between  bolt  turnings,  or  adopting  a 
practice  whereby  the  operator  when  turning  bolts  does  not 
leave  his  rnachine  for  the  purpose  of  taking  sizes. 

Reaming  Taper  Holes 

Two  general  plans  may  be  followed  when  bolts  have  been 
previously  finished  to  step  sizes.  One  practice  is  to  make  use 
of  a  gage  similar  in  general  design  to  that  shown  in  Fig.  12. 
AVhen  reaming,  the  hole  is  enlarged  sufficiently  to  true  up 
and  al^o  so  that  one  of  the  graduations  comes  flush  with  the 
frame.     That  is,  if  when  reaming,  the  hole  can  not  lie  trued 
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Fig.    1-t — Reference    Block   Gage   for  Step   Diameters   of   Taper    Bolts 

for  the  1-4/64  in.  graduation,  the  reaming  is  continued  until 
the  1-5/64  in.  line  comes  flush,  or  continued  until  a  full 
reamed  hole  is  obtained.  This  results  in  a  reamed  hole  to 
step  sizes  that  may  differ  a  minimum  of  1/64  in.  or  1/32 
in.  according  to  step  sizes  adopted.  With  taper  holes  reamed 
to  the  gage  the  finished  bolts  are  drawn  from  stock  and  apn 
plied  without  further  machine  work.  This  in  many  respects 
is  an  ideal  method,  however,  there  are  certain  limitations 
such  as  the  inconvenience  of  toting  around  the  numerous 
taper  gages  required  to  meet  all  sizes,  possibility  of  errors  in 
measuriitg  holes  or  l>olts  and  the  difficulty  of  keeping  up  the 
large  stock  of  sizes. 

.Another  plan  is  to  gage  the  size  of  holes  previous  to  ream- 
ing, draw  finished  bolts  from  stock  of  size  a  trifle  larger 
than  the  holes  and  ream  the  holes  to  suit  the  bolts.  This 
eliminates  the  errors  that  may  creep  in  from  defective  reaming 
or  bolt  turning.    This  plan  has  a  number  of  good  points. 
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Anotlier  plan  is  to  provide  the  erecting  shops  with  internal 
gages  as  shown  in  Fig.  14  having  a  large  number  of  accurately 
reamed  and  marked  holes  agreeing  with  step  sizes.  These 
are  used  either  for  measuring  diameter  of  bolts  or  reamers.  As 
they  arc  only  used  for  measuring  diameters  they  need  not 
be  more  than  2  in.  thick.  When  in  doubt  as  to  sizes  of  bolts 
they  are  tested  in  the  gage  which  provides  a  handy  check  for 
bolt  sizes.  They  are  also  used  for  the  purpose  of  gaging 
holes  in  the  following  manner.  A  reamer  that  appears  satis- 
factory for  the  hole  to  be  reamed  is  sekx;ted  and  placed  in  the 
frame  hole.  The  distance  it  enters  the  hole  being  noted, 
the  reamer  is  then  placed  in  a  suitably  sized  hole  in  the  gage 
and  chalk  marked  to  agree  with  the  face  of  gage  or  3  in. 
distant.  The  hole  is  then  reamed  until  the  chalk  mark  comes 
flush  with  the  frame.  A  rough  and  ready  way  of  testing 
diameters  of  holes  is  to  place  the  reamer  in  the  hole  and 
when  held  in  the  hand,  the  thumb  nail  is  placed  flush  with 
the  frame,  the  reamer  withdrawn  and  placed  in  the  gage  and 
the  position  noted.  Wliile  this  is  a  crude  way  a  man  ac- 
customed to  the  work  can  thus  gage  verj'  accurately. 


By  this  plan  of  gaging,  the  holes  may  be  reamed  to  step 
sizes,  finished  bolts  drawn  from  stock  and  applied,  or  the 
taper  holes  may  be  measured  previous  to  reaming,  bolts  of 
anticipated  sizes  drawn  from  stock,  holes  reamed  to  suit 
bolts  after  which  the  bolts  are  driven  into  place. 

In  the  event  of  the  ideal  bolt  finishing  machine  being 
developed,  or  even  when  turning  on  center  lathes  by  the  use 
of  these  gages  a  memorandum  of  step  sizes  of  liolts  required 
can  he  made  out  at  the  locomotive  and  handed  to  the  bolt 
finisher  who  would  make  up  what  is  required  from  this  list, 
the  bolts  being  fitted  to  gages  shown  in  Fig.  14.  These  may 
l)e  of  a  size  suitable  to  drive  into  the  previously  reamed  holes, 
or  to  the  anticipated  sizes  to  admit  of  reaming  holes  to 
suit  the  bolts.  By  this  plan  the  bolt  turner  would  fit  all  bolts 
to  gages  and  as  a  result  would  not  leave  his  .station  for  the 
purpose  of  taking  sizes.  This  should  increase  the  output  with 
a  corresponding  reduction  in  costs.  Moreover,  fitting  bolts 
to  gages  eventually  results  in  an  improvement  in  the  grade 
of  work. 

(To  he   continui'd) 


Railroad  Master  Blacksmiths  Meet  at  Chicago 

Good  Attendance  and  Discussion  of  Technical  Papers   Mark 
the   Twenty-Seventh   Annual   Convention 


T 


HE  twent\-seventh  annual  convention  of  the  Inter- 
national Railroad  Master  Blacksmiths'  Association 
was  held  at  the  Hotel  Sherman,  Chicago,  on  August  21, 
22  and  26.  The  last  convention  was  held  in  1920  and  since 
long  periods  of  inactivity  in  association  work  are  usually 
followed  by  more  or  less  of  a  lapse  of  interest,  the  officers 
were  pleasantly  surprised  both  at  the  attendance  and  the 
spirit  shown.  Seventy-eight  members  of  the  association,  46 
supply  men  and  64  members  of  the  Ladies'  Auxiliary 
registered  at  the  convention  and  were  for  the  most  part 
present  at  the  opening  session.  The  keynote  of  the  conven- 
tion was  undoubtedly  the  desire  of  the  members  to  build  up 
the  association  and  spread  knowledge  regarding  the  best  rail- 
road blacksmith  shop  practice  to  the  mutual  advantage  of  the 
members  and  the  railroads   which  sent  them. 

The  invocation  was  offered  by  C.  B. '  Rowe,  secretary  of 
Y.  !M.  C.  A.,  and  D.  G.  Gallagher,  assistant  corporation 
counsel  of  Chicago,  welcomed  the  cijnvention  in  the  name  of 
Mayor  Dever.  Joseph  Grine  (N.  Y.  C),  president  of  the 
association,  delivered  a  short  but  forceful  address  outlining 


the  object  of  the  association  and  particularly  its  main  object 
of  enabling  members  to  help  solve  each  other's  problems.  He 
pointed  out  that  while  the  blacksmith  shop  supervisory 
forces  were  pressed  to  the  limit  during  the  war  their  work 
is  hardly  less  arduous  now  in  building  up  depleted  shop 
forces  and  meeting  new  problems. 

At  this  point  in  the  program  the  members  were  agreeably 
surprised  to  listen  to  an  address  by  M.  D.  Franey,  formerly 
master  mechanic  of  the  Lake  Shore  &  Michigan  Southern  at 
Elkart,  Ind.  ^^Ir.  Franey  paid  a  glowing  tribute  to  the 
master  craftsmen,  not  only  in  the  blacksmith's  but  in  other 
allied  trades,  who  have  served  their  apprenticeship  and  risen 
from  the  ranks  to  positions  of  authority.  He  testified  to  the 
practical  value  of  association  work  and  praised  a,g  broad  gage 
the  higher  railroad  officers  who  authorize  their  representa- 
tives to  attend  conventions.  * 

One  of  the  features  of  the  convention  was  a  moving  picture 
showing  the  manufacture  and  use  of  oxygen  and  acetylene 
gas,  this  film  being  explained  by  Professor  A.  G.  Kinsey 
(Air  Reduction  Sales  Company)  as  it  was  shown.     A  varied 
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entertainment  program  \v;is  provided  for  the  ladies  and  both 
members  and  guests  thoroughly  enjoyed  the  annual  banquet 
furnished  through  the  coui-tesy  of  the  Supply  Men's  Asso- 
ciation. 

The  five  technical  sessions  were  well  attended,  the  com- 
mittee reports  being  listened  to  with  good  attention  and  fol- 
lowed by  valuable  discussions.  Abstracts  of  some  of  the 
papers  are  given  below  and  others  will  appear  in  subsequent 
issues. 

Drop  Forging 

By   P.    T.   Lavender 
Norfolk   &  Western,  Roanoke,   Va. 

For  many  hundred  years  metals  were  worked  by  hand  forg- 
ing, but  with  progress  in  the  manufacture  of  various  com- 
modities it  became  necessary  to  replace  this  old  method  by  a 
machine  capable  of  turning  out  quantities  of  a  given  product, 
uniform  in  size  and  with  a  minimum  waste  of  material.  To 
accomplish  this  great  saving,  a  drop  hammer  was  built  and 
proved  to  be  a  machine  of  great  merits.  It  has  been  so  de- 
veloped in  recent  years  that  its  products  are  too  numerous 
to  mention. 

It  eliminates  the  great  waste  of  hand  forging,  by  leaving 
on  the  finished  piece  a  minimum  allowance  to  be  removed  by 
machining  operations.  Hand  forging  left  the  piece  of  work 
with  entirely  too  much  stock  to  be  removed  by  machining. 

The  drop  hammer  saves  labor  as  compared  with  hand 
forging  and  also  increases  production  from  10  to  20  times. 


Fig.    1 — Drop    Forging    Dies   for    Reclaiming    Draft   Gear   Side    Links 

and  in  many  cases  more.  Many  pieces  made  by  a  drop 
hammer  would  require  several  heats  in  hand  forging,  which 
of  course  means  a  saving  of  fuel. 

One  of  the  distinct  advantages  of  a  drop  hammer  over  other 
methods  of  forging  is  the  compactness  of  the  metal  after 
the  operation  is  completed.  The  work  after  being  heated 
evenly  to  a  yellow  heat  is  placed  under  the  hammer  with  the 
fiber  in  the  same  horizontal  plane  for  each  operation,  thus 
each  stroke  of  the  hammer  drives  the  fibers  closer  together. 
In  no  case  is  the  work  placed  under  the  hammer  such  that 
it  will  be  upset,  for  upsetting  tends  to  drive  the  fibers  away 
from  each  other,  and  thereby  causes  a  spongy  or  porous 
effect  in  the  grain  of  the  finished  work.  Naturally  a. product 
with  the  grain  driven  close  together  will  stand  a  greater 
tension  or  compression  than  one  with  the  grain  not  so  close 
together. 

In  order  to  secure  a  drop  forging  with  minimum  scale 
and  m.inimum  waste  of  metal  and  with  a  maximum  produc- 


tion, it  is  necessary  to  have  properly  designed  dies.  These 
dies  should  be  accurately  machined  and  all  vertical  surfaces 
relieved  five  degrees.  This  relief  enables  the  operator  to 
free  the  work  and  seldom  will  it  stick  to  a  die.  In  most' 
cases  where  the  work  sticks  or  hangs  to  the  dies  it  is  a 
faulty  design  and  principally  in  relief. 

Any  material  of  45  to  70-point  carbon  will  make  good 
dies.  Old  scrap  driving  wheel  axles  are  very  good,  for  this 
purpose.  We  do  not  heat  treat  dies  but  take  them  from  the 
die  room  and  put  them  into  service.  Wherever  there  is  a 
sufficient  amount  of  forgings  to  make,  a  drop  hammer  should 
be  installed. 

Dies  used  at  the  Roanoke  shops  for  reclaiming  the  side 
links  of  Fallow  draft  gears  are  shown  in  Fig.  1,  in  which 
.4  is  a  scrap  link  and  B  a  piece  of  material  sufficient  to  re- 
inforce the  bearing  at  the  end  where  the  key  works.  This 
is  placed  on  the  scrap  link  A  and  both  put  into  a  furnace 
and  brought  to  the  proper  heat.  They  are  placed  on  die 
C  C  and  stamped  and  then  removed  to  the  trimming  press 
and  the  outside  flash  or  excess  material  trimmed  off  by  dies 
D  D.  Dies  E  E  punch  the  slot  as  shown  in  the  finished 
link  F.  You  will  note  that  the  bearing  at  key  seat  has  twice 
the  wearing  surface  as  the  old  one.  These  dies  were  a  great 
help  to  us  at  Roanoke  shops  during  the  world  war  when  we 
could  not  secure  new  material. 

Frame  Making  and  Repairing 

Papers  on  the  practices  followed  in  frame  making  and 
repairing  on  various  roads  were  submitted  by  C.  H.  Nutter, 
Boston  &  Maine,  North  Billerica,  Mass.;  G.  W.  Kelly, 
Central  Railroad  of  New  Jersey,  Elizabeth,  N.  J.,  and  T.  F. 
Buckley,  Delaware,  Lackawanna  &  Western,  Scranton,  Pa. 

Paper  by  C.  H.  Nutter 

With  the  added  facilities  for  autogenous  welding  at  the 
present  time,  the  repairing  of  frames  has  been  reduced  to  a 
question  of  which  method  to  use  to  get  the  best  results  at  the 
least   cost. 

The  introduction  of  the  mechanical  cutting  torch  enables 
new  frame  sections  to  be  made  from  hammered  steel  billets, 
the  most  intricate  shapes  being  cut  and  ready  for  use  in  a 
very  few  hours.  New  sections  may  be  cut  in  such  a  way  as 
to  practically  eliminate  machine  work  except  for  shoe  and 
wedge  fits  of  jaws,  cylinder  fits  and  thickness  of  sections. 
Other  parts  can  be  cut  to  size,  annealed  and  sent  to  the  ma- 
chine department  in  a  very  short  time  as  compared  to  the  old 
method  of  forging. 

We  are  using  the  following  kinds  of  welds:  Oxy-acetylene, 
Thermit  and  electric  and  have  no  difficulty  handling  any  one 
of  them  in  a  satisfactory  manner. 

It  is  useless  for  any  of  us  to  say  that  we  do  not  have 
any  failures.  No  matter  what  method  is  used,  there  is  sure  to 
be  a  certain  percentage  of  failures,  but  it  behooves  the  fore- 
man blacksmith  to  so  train  his  men  who  handle  this  class 
of  repairs  as  to  make  this  percentage  as  low  as  possible.  The 
accompanying  table  shows  welds  made  and  how  made  in  the 
year  1921  at  the  Billerica  shop. 

Total  Number 

Kind  cf  weld                            number  made  failures  Per  cent 

Oxy-acetvlene    161                 11  6.83 

Thermit    37                    6  16.2 

Electric     7                   1  14.3 

205  18  8.77 

When  I  speak  of  a  failure,  it  does  not  mean  that  the  weld 
proper  breaks  but  should  the  frame  break  near  the  weld  or  Ln 
such  a  manner  that  the  weld  was  responsible  for  the  break, 
such  as  improper  expansion,  improper  methods,  etc.,  it  is 
called  a  failure.  It  is  customary  to  run  an  engine  into  the 
shop  to  have  a  frame  welded  and  there  is  not  always  time 
enough  given  to  strip  it  in  such  a  way  that  the  proper  ex- 
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pansion  can  be  obtained.  It,  therefore,  is  not  unreasonable 
to  expect  that  the  frame  will  break  soon  after  its  return 
to  service.  The  total  actual  failures  as  shown  in  the  table 
would  have  been  only  seven  had  the  welds  broken,  for  in  11 
of  the  cases  they  broke  at  a  point  away  from  the  weld  which 
could  not,  therefore,  be  classed  as  failures  in  the  strict  sense 
of  the  word. 

We  keep  a  complete  record  of  every  weld  made,  who  made 
it,  and  the  date;  also  a  sketch  of  the  weld  with  a  record  of 
whether  the  expansion  was  perfect  or  not.  We  also  stamp 
the  welds  made  at  the  different  points,  with  the  shop  mark 
carried  at  that  point  where  weld  is  made  and  the  date  of 
making. 

There  are  so  many  factors  that  enter  into  the  breaking  of 
frames,  such  as  poor  design,  loose  and  improperly  fitted  shoes 
and  wedges,  loose  binders,  worn  pins,  loose  rod  wedges,  loose 
bolts  in  frame  braces,  and  last  but  not  least,  poor  road  bed, 
that  we  should  have  the  co-op>eration  of  everyone  from  the 
lowest  to  the  highest  official,  to  bring  the  percentage  of  break- 
age as  low  as  possible,  and  to  keep  locomotives  in  service. 

We  are  applying  new  sections  of  a  heavier  design  to  such 
classes  of  engines  on  the  Boston  &  Maine  as  were  giving 
trouble,  also  adding  frame  tie  castings  where  needed  with 
ver)-  satisfactory  results. 

As  proper  expansion  is  essential  to  a  good  job,  every  effort 
should  be  made  by  the  man  in  charge  to  see  that  the  proper 
amount  is  given.  In  the  case  of  acetylene  welding,  there 
are  no  two  operators  who  use  the  same  amount  of  expansion, 
as  some  weld  faster  than  others,  and  great  care  should  be 
taken  in  mating  up  the  men  to  get  the  best  results.  Also, 
special  training  should  be  given  to  the  men  selected  to  weld 
frames,  and  a  close  check  kept  on  their  welding,  to  see  that 
they  are  actually  welding  and  not  just  filling  in  the  vees. 
They  should  weld  test  pieces  often  and  be  shown  the  results 
of  the  tests.  If  the  tests  prove  unsatisfactory  they  should  be 
told  why  it  is  unsatisfactory,  and  should  prove  it  for  them- 
selves by  welding  another  piece  for  test  purposes.  No  matter 
what  process  is  used,  only  the  most  experienced  men  should 
be  used  at  all  times. 

Paper  by  G.  W.  Kelly 

The  fact  that  the  manufacture  of  locomotive  frames  has 
passed   altogether  into   hands  of  the  steel   foundries  which 


Fig.   2— Perferred    Location   of   Welds 

co-operate  with  the  railroads  in  making  frames  of  correct 
design  and  proper  analyses  does  not  relieve  us  of  that  most 
important  duty  of  keeping  frames  in  service.  Steel  frarnes 
have  weaknesses  as  well  as  the  wrought  iron  frames  which 


Fig.   3 — Cast   Steel   Section    W/elded    to    Forged    Frame 


they  superseded  and  it  requires  quick  decision  as  to  the  best 
method  to  effect  repairs  to  return  the  locomotive  to  service 
with  the  least  possible  delay.  We  now  have  the  use  of 
Thermit,   oxy-acetylene  and  electric  welding  processes   and 


it  has  been  proven  unnecessary  to  remove  the  frames.  Since 
1905  the  Central  Railroad  of  New  Jersey  has  used  prin- 
cipally the  Thermit  process  and  has  made  several  hundred 
welds  which  made  a  permanent  repair.  Included  with  this 
paper  are  illustrated  a  few  types  of  steel  frame  sections  that 


Fig.   4— With    This    Weld    Allowance    Must    Be    Made   for   Shrinkage 

were  welded  on  locomotives  going  through  the  shops  for  Class 
2,  3  or  5  repairs.  Frame  sections  such  as  shown  in  Fig.  2 
were  applied  to  about  45  locomotives;  Fig.  3,  24  locomotives, 
and  25  locomotives  had  new  frame  sections  similar  to  Fig.  3 
except  with  two  pedestals.  The  above  sections  were  welded 
to  wrought  iron  frames  which  were  in  first  class  condition. 

We  prefer,  when  possible,  to  make  the  welds  at  A,  B  and 
C,  (Fig.  2).  When  making  repairs  to  the  older  type  loco- 
motives, where  the  frame  is  broken  at  two  or  more  places  in 
one  pedestal,  a  wTought  section  is  made  and  welded  in  as 
shown  by  Figs.  4  or  5.  The  weld  at  D  (Fig.  4)  also  makes 
a  permanent  repair  if  allowance  for  the  contraction  of  the 
weld  is  correct. 

There    were   many   long    discussions    when    the   Thermit 


Fig.    5 — Section    Welded    into    Broken     Frame 

process  was  first  introduced.  At  that  ^time  there  were  many 
failures  and  there  are  still  soma  today,  and  there  will  con- 
tinue to  be  failures  where  the  operator  does  not  exercise  the 
proper  care  on  the  several  points,  which  govern  the  making 
of  a  successful  weld.  We  cannot  emphasize  too  strongly  the 
importance  of  proper  allowance  for  contraction,  particularly 
on  the  heavy  sections  where  it  is  most  diflicult  to  obtain  it. 

By  using  long  heats  of  charcoal  on  opposite  rails  or 
pedestals,  we  have  practically  eliminated  the  use  of  a  spread- 
ing bar  or  jack.  The  latter  must  be  used  with  the  greatest 
care,  whereas  the  uniform  heating  of  all  the  rails  with  char- 
coal allows  a  natural  contraction  which  may  be  timed  with 
the  contraction  of  the  weld  without  tension  or  buckling  in  the 
welded  rail  or  other  members  of  the  frame. 

The  perfect  drying  out  of  the  mold,  sufficient  pre-heating 
and  the  proper  timing  of  the  reaction  will  insure  a  perfect 
weld. 

Paper  by  T.  F.  Buckley 

A  discussion  on  frames  at  this  time  should  treat  largely  on 
the  changes  that  have  come  through  the  substitution  of  cast 
steel  for  wrought  iron.  In  cast  steel  a  frame  can  be  made 
much  stronger  than  one  of  wrought  iron  as  there  are  many 
brackets  and  braces  cast  integral  on  the  frames  which  elimi- 
nate the  bolting  that  is  necessary  when  these  parts  must  be 
fastened  separately  to  wrought  iron  frames.  It  is  now  the 
aim  of  the  mechanical  departments  to  combine  such  braces 
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as  guide  yoke  knees,  brake  fulcrum  brackets,  reverse  lever 
brackets,  crossbrace  knees,  etc.,  solid  with  the  frames.  This 
practice  can  readily  be  followed  with  cast  steel  frames  and 
the  necessity-  for  drilling  for  these  braces  is  thereby  elimi- 
nated. This  plan  with  "the  cast  steel  frame  strengthens  the 
frame  and  reduces  the  liability  of  breaking. 

In  reference  to  the  repairs  required  on  main  locomotive 
frames,  we  iind  we  have  more  repairs  to  be  done  on  wrought 
iron  than  on  cast  steel  frames.  The  cast  steel  frames  used  on 
our  heavier  power  engines  have  given  us  very  little  trouble. 
Our  percentage  of  breakage  on  these  frames  is  very  small,  the 
most  frequent  being  the  cracking  away  of  the  pedestal  binder 
toes  below  the  driving  boxes. 

We  have  been  making  repairs  to  locomotive  frames  for  the 
past  several  years  by  electric  and  oxy-acetylene  welding, 
the  majority  of  repairs  being  made  by  the  latter  method,  and 
have  been  getting  good  results  from  such  repairs.  We  find 
the  best  method  in  repairing  frames  by  acetylene  gas  is  by 
using  two  torches,  one  on  each  side  of  the  weld,  until  the  work 
is  finished.  We  cut  all  the  welds  in  V-shape,  to  an  angle  of 
about  45  deg.  and  make  sure  that  the  scarf  is  clean  where 
tlie  weld  is  to  be  made.  It  is  very  important  in  making  the 
weld  to  provide  for  proper  expansion,  this  being  difficult  to 
describe  as  it  is  governed  by  the  design  of  the  frames  and 
location  of  the  weld.  It  is  also  necessary  to  have  capable, 
experienced  welders  on  this  class  of  work.  As  previously 
stated,  we  are  getting  satisfactory  results  from  the  oxy- 
acetylene  welding,  but  have  also  been  well  satisfied  with  re- 
sults obtained  by  the  other  welding  processes,  notably  the 
electric. 

The  largest  percentage  of  frame  repairs  is  on  our  older 
engines,  built  12  or  15  years  ago  and  having  light  section 
wrought  iron  frames.  We  have  not  generally  removed  any 
frames  from  these  engines  for  welding  during  the  past  several 
years,  but  have  made  all  repairs  while  the  frames  are  under 
the  engine.  We  find  that  in  making  welds  under  the  engines, 
that  at  times  it  is  difficult  or  impossible  to  provide  for  the 
proper  expansion  and  contraction.  We  may  think  we  have 
the  correct  length,  yet  when  the  weld  is  completed  find  we 
have  thrown  strains  elsewhere  which  may  later  cause  other 
failure  of  the  frames.  It  is  the  writer's  opinion  that  when 
several  welds  have  been  made  under  an  engine  in  one  frame 
section  that  when  this  particular  engine  is  in  the  shop  for 
general  repairs,  the  frame  should  be  removed,  sent  to  the 
blacksmith  shop  for  annealing  and  have  the  old  welds  ex- 
amined. If  necessary  they  can  be  worked  over  and  all  strains 
removed  and  the  frames  made  to  the  proper  dimensions  in 
all  particulars.  Unless  this  is  done  good  permanent  re- 
sults will  not  be  obtained. 

Discussion  on  Frame  Welding 

The  papers  on  frame  making  and  repairing  were  followed 
by  an  animated  discussion  of  the  various  points  brought 
out.  H.  W.  Loughridge  (P.  &  L.  E.),  McKees  Rocks,  Pa., 
emphasized  what  had  already  been  said  about  the  necessity 
of  relieving  strains  after  welding  and  stated  that  cast  steel 
frames  on  the  Pittsburgh  &  Lake  Erie  are  giving  satisfac- 
tory service  with  the  exception  of  occasional  broken  pedestal 
toes,  which  may  usually  be  traced  to  poorly  fitted  binders, 
loose  shoes  and  wedges  or  rods  pounding.  M.  C.  Whelan 
(St.  L.-S.  F.),  Kansas  City,  Mo.,  commented  strongly  on 
the  so-called  expert  oxy-acetylene  operators  who  claim  to 
know  more  about  expansion  than  the  master  blacksmith.  Mr. 
Whelan  described  in  detail  by  means  of  a  blackboard  some 
of  the  methods  employed  in  making  various  frame  welds  on 
the  St.  Louis-San  Francisco.  G.  W.  Kelley  stated  that  the 
next  step  in  locomotive  design  would  be  the  provision  of 
rolled  slab  frames,  cut  out  with  the  acetylene  torch  to  the 
required  shape.  Joseph  Grine  (N.  Y.  C),  Depew,  N.  Y., 
said  that  in  electric  welding  it  was  essential  not  to  cut  out 
more  metal  than  necessary  but  that  enough  must  be  removed 
so  that  the  operator  can  get  at  the  weld.     The  t}-pe  of  elec- 


trode and  the  work  of  the  operators  must  be  subject  to  con- 
stant surveillance.  Mr.  Grine  said  that  the  New  York 
Central  has  electric  welded  frames  running  since  1912  with- 
out giving  any  trouble.  The  welds  are  cut  out  to  45  deg. 
and  reinforced  where  possible,  using  only  the  electrode.  All 
frame  welds  are  made  without  pre-heating,  usually  getting 
the  expansion  by  means  of  a  wedge.  When  necessary  with 
this  method  the  operator  can  be  taken  off  the  job  and  the 
weld  completed  at  some  later  time,  there  being  so  little  diffi- 
culty with  expansion. 

Shop  Tools  and  Formers 

Papers  were  submitted  by  G.  H.  Corcoran,  Grand  Trunk, 
Battle  Creek,  Mich.,  and  H.  W.  Loughridge,  Pittsburgh  & 
Lake  Erie,  !McKees  Rocks,  Pa. 

Paper  by  G.  H.  Corcoran 

If  a  foreman  cannot  get  modern  machines  and  tools,  he 
must  either  make  substitutes  or  get  along  without.  It  has 
not  been  so  difficult  of  late  years  to  get  modern  tools.  If 
one  can  show  the  management  in  figures  how  a  saving  can 
be  made,  they  are  quick  to  take  advantage  of  the  situation 
and  supply  the  tools. 

A  shop  equipped  with  plenty  of  steam  hammers  is  indeed 
fortunate  and  for  all  around  purposes,  the  power  hammer, 
either  electric  or  steam  driven,  takes  the  lead  in  the  smith 
shop.  Those  shops  equipped  with  forging  machines,  drop 
hammers,  shears  and  punch,  bolt  bulldozers,  etc.,  with  plenty 
of  power  behind  them,  are  in  the  number  one  class,  that  is, 
if  they  are  provided  with  machinists  and  tool  makers  to  take 
care  of  their  machines  and  make  new  tools. 

In  some  cases,  the  job  is  done  in  the  old  fashioned  way 
simply  because  a  foreman  uses  good  judgment  in  not  making 
a  tool  for  the  job  when  there  would  not  be  enough  of  that 
particular  work  to  pay  for  making  the  tool.     Many  foremen 


Fig. 


welve-inch   Air   Brake  Cylinder  Set   Up  for   IVIatcing 
Pipe   Clips 


make  new  tools  that  do  not  pay,  but  make  them  to  show 
oft"  what  they  can  do,  and  hang  up  another  sample  on  the 
exhibition  board.  This  is  a  poor  proposition  for  the  com- 
pany. There  are  cases  where  it  pays  to  make  a  tool  for  a 
single  job,  of  course,  but  this  would  apply  only  to  extreme 
cases,  such  as  a  pair  of  hammer  dies  for  welding  a  heavy 
link  under  a  steam  hammer  as  it  is  easier  to  handle,  makes 
a  safer  weld  and  a  better  looking  job. 

One  of  the  biggest  and  best  helps  for  lathe  work  is  to 
have  stock  cut  just  to  the  exact  length  so  as  to  avoid  facing 
ends  of  the  job.  A  cold  metal  rapid  cutting  saw  is  a  fine 
tool  for  this  class  of  work  and  every  smith  shop  should  have 
one  for  it  will  soon  pay  for  itself  in  the  saving  of  machining. 
Often  it  costs  more  to  face  off  a  job  that  is  too  long  than  the 
job  itself  would  cost  when  it  is  the  right  length.  Another  big 
saving  of  machine  shop  work  is  the  forging  to  correct  diameter 
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of  spring  hanger  pin.-;  and  bushings.  All  pins  and  bushings 
are  made  on  forging  machines  and  are  made  very  closely  to 
size.  In  connection  with  forging  of  bushings  to  correct 
inside  diameter,  it  has  been  found  that  the  scaled  surface 
wears  much  longer  than  those  which  are  machined  before 
case  hardening. 

A  12-in.  air  brake  cylinder  that  has  been  discarded  can 
be  made  into  a  small  bulldozer  and  with  a  small  face  plate 
makes  a  very  useful  tool  for  all  kinds  of  Ijending.  One  of 
these  devices  used  for  making  pipe  clips  is  shown  in  Fig.  6. 
It  is  located  at  a  forge  and  has  dies  for  all  different  sizes  of 
pipe.    It  has  a  back  stop  fastened  to  the  face  plate  and  none 


Fig.   7 — Dies   for    Welding 


In.    End    G.ite    Hinge    l-inl< 


of  the  dies  are  bolted  to  face  plate.  On  the  crosshead,  dies 
may  or  may  not  be  fastened.  Owing  to  the  many  sizes  of 
pipe  clips  wanted,  a  quick  exchange  of  dies  can  be  made. 
This  air  machine  is  a  shop-made  tool  and  can  be  used  for 
many  purposes  besides  making  clips. 

Tools  for  bending  metal  cold  have  always  been  in  prac- 


Fig.   8— Links  Punched    Under  a  Steam    Hammer 

tice  more  or  less  in  the  smith  shop,  but  of  recent  years  it  is 
becoming  more  common  as  heavier  parts  are  used  to  employ 
presses  and  bulldozers.  Also  the  punch  machine  is  used  for 
bending  iron  in  many  shapes,  squaring  up  staybolts  and  for 
other  purposes  too  numerous  to  mention. 

Paper  by  H.  W.  Loughridge 

The  tools  and  formers  needed  today  arc  those  that  are  in 
use  for  each  month's  requisition,  those  that  give  you  an  in- 
creased production  at  a  decreased  cost. 


Fig.  7  shows  a  set  of  dies  for  welding  ■;:i-in.  end  gale  hinge 
links.  The  link  is  first  bent  in  a  bulldozer.  The  other  end 
is  then  welded  by  one  pass  of  the  forging  machine.  The 
recess  in  rear  of  dies  is  for  the  tong  hold. 

Links  punched  under  a  steam  hammer  are  shown  in 
Fig.  8,  /,  ,^  and  4  being  chain  links  for  a.  flue  cleaner,  while 
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Fig.   9 — Device    for    Bending    Freiglit   Car    Sill    Steps 


Fig.   10— Details   of   Freight   Car  Sill   Step    Made   in    Former   (Fig.  9) 

2  is  drop  door  link  used  in  connection  with  drop  door  hinges. 
If  links  and  hinges  are  made  from  soft  steel  bar,  five  or  six 
can  be  made  in  one  heat.  The  practice  at  the  P.  &  L.  E. 
shops  is  to  use  scrap  ends  of  material  sheared  to  fit  in  die. 
By  this  method  25  or  30  can  be  kept  in  furnace,  giving  a 
continuous  production. 

Fig.  9  shows  a  device  for  bending  freight  car  sill  steps, 
made  as  shown  in  the  drawing,  Fig.  10.  The  material  is 
inserted  in  the  bottom  step  of  the  former  where  the  ends  are 
bent  on  the  edge  to  a  90  deg.  right  and  left  angle.  Then 
the  material  is  placed  in  the  upper  step  where  the  vee  part 
of  the  die  forms  the  angle  on  the  ends  or  pads.  They  are 
then  bent  on  a  regular  sill  step  formerly  used  as  third  step. 

Autogenous  Welding 

Papers  On  the  subject  of  welding  were  submitted  by  \V.  F. 
Keller,  Jklichigan  Central,  Jackson,  Mich.,  and  A.  W.  Young, 
New  York,  New  Haven  &  Hartford.  Readville,  Mass. 

Paper  by  W.*F.  Keller 

Autogenous  welding  has  become  one  of  the  greatest  me- 
chanical processes  that  has  ever  been  taken  up  in  railroad 
work  and  to  get  the  full  benefit  of  welding  there  are  three 
things  that  must  be  considered.  First,  is  the  proper  applica- 
tion of  the  method  to  be  used,  Thermit,  oxy-acetj'lene  or  elec- 
tric. To  be  in  a  position  to  get  desired  results  in  this  respect 
shops  should  be  equipped  with  the  different  welding  ap- 
pliances so  that  when  the  various  jobs  that  are  to  be  welded 
come  up  for  consideration  the  one  in  charge  will  not  have 
to  do  the  work  with  one  process  where  another  should  be 
used.  One  cannot  use  any  one  of  the  three  welding  methods 
exclusively  and  get  by  with  it  successfully. 

Another  practice  in  the  application  of  welding  processes 
that  needs  consideration  is  the  use  of  the  cutting  method.  In 
a  good  many  shops  a  mechanic  and  helper  will  be  assigned 
to  do  some  work  of  a  stripping  or  assembling  nature  and  on 
account  of  the  dependence  on  gas  cutting  there  is  a  great 
amount  of  time  lost  in  waiting  for  a  burner  where  the  job 
could  and  should  he  done  by  other  methods.  It  has  been 
found  that  the  use  of  the  process  in  this  particular  respect 
has  caused  much  extravagance. 

The  next  prime  essential  to  successful  welding  is  the 
preparation  of  the  broken  part  to  be  welded.     The  big  con- 


652 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  97,  No.  9 


sideration  in  this  respect  is  the  matter  of  expansion  and  con- 
traction and  as  each  job  presents  a  different  condition  in  this 
regard  one  must  realize  first  what  should  be  done  to  prevent 
the  weld  in  question  developing  undue  strain.  This  condition 
will  be  found  mostly  in  welding  of  frames  and  fire  boxes  or 
any  job  where  both  ends  are  tied  and  will  not  give  freely  to 
the  contraction  required  from  the  welded  part. 

The  third  and  most  essential  requirement  in  the  welding 
business  is  a  competent  operator — one  who  will  see  that  the 
two  above  necessities  are  properly  taken  care  of  before  and 
after  tlie  weld  is  made  along  with  the  proper  fusion  of  the 
metals  to  be  applied. 

Paper  by  A.  W.  Young 

We  use  both  the  electric  arc  and  oxy-acetylene  methods  at 
Readville  and  have  had  very  good  success.  Practically  all 
our  welding  on  boilers,  frames,  cylinders,  brake  rigging,  etc., 
is  done  by  the  oxy-acetylene  process  and  the  electric  process 
is  used  principally  for  building  chafes  on  frames,  worn 
parts  of  link  motion  work,  welding  cracks  in  boiler  sheets, 
welding  in  flues  and  other  work  where  there  is  liability  of 
distortion  if  done  by  a  high  heat  process.    We  find  that  each 


Fig.    11 — Cylinder   with    Cracked    Internal    and    External    Port   Walls 
Ready  for  Welding  with   Bronze 

process  has  its  particular  field,  although  the  great  advantage 
of  cutting  is  wholly  confined  to  be  oxy-acetylene  process. 

Our  method  of  procedure  with  welding  in  general  is  as 
follows : 

All  work  of  any  description  is  first  cleaned,  then  scarfed 
with  cutting  torch  to  an  angle  of  about  45  deg.  Surfaces 
to  be  welded  are  then  chipped  or  ground,  care  being  taken 
that  all  oxidized  metal  is  removed.  Work  is  then  assembled 
with  proper  allowance  made  for  contraction,  after  which  the 
article  is  welded,  using  the  metal  suitable  to  the  particular 
work  being  done;  that  is,  iron  welding  rod  where  broken 
parts  are  iron,  steel  welding  rod  where  parts  are  steel,  and 
invariably  Tobin  bronze  for  cast  iron.     All  broken  cylinders 


and  other  cast  iron  parts  are  repaired  with  bronze.  We  have' 
adopted  this  method  of  repairing  the  cylinders  after  long  ex- 
perience and  have  had  no  failures  when  the  bronze  is 
properly  applied.  We  find  there  is  less  brittleness  and  more 
elasticity  with  the  bronze  than  with  the  cast  iron  rod.  The 
preheating  in  the  use  of  this  metal  is  simplified  for  the 
reason  that  it  does  not  require  the  building  of  a  brick  furnace 
around  the  cylinder  and  as  before  mentioned,  the  bronze  has 
eliminated  failures.  We  also  use  bronze  for  building  up 
piston  heads,  valve  stem  cross-heads  and  innumerable  other 
pieces  and  find  it  easily  applied  and  very  serviceable. 

In  repairing  cylinders  (Fig.   11),  we  proceed  as  follows: 
Scarf  the  broken  or  cracked  section,  allowing  at  least  one- 


Fig.    12 — Wheel    Center    Cracked    Through    Crank    Pin    Hole    Ready 
for  Welding 

L'ighth  inch  opening  at  the  bottom  of  the  scarf.  A  charcoal 
fire  is  then  built  inside  the  cylinder  or  valve  chamber  or  both 
as  occasion  requires.  This  fire  is  kept  burning  in  the 
cylinder  until  the  welding  operation  is  completed  and  then 
left  to  cool  oft"  naturally.  No  drilling  or  pinning  is  required,' 
neither  do  the  welds  require  caulking  as  when  done  by  the 
electric  arc  method.  It  is  seldom  that  any  part  of  a  seam  re- 
paired by  this  method  requires  caulking.  We  have  repaired 
and  replaced  broken  parts  of  a  large  number  of  cylinders, 
using  as  high  as  190  pounds  of  bronze  per  cylinder  and  have 
not  had  a  failure. 

When  repairing  broken  spokes  in  driving  wheels  we  first 
remove  the  tire,  cut  the  rim  if  it  is  not  split,  then  jack  the 
rim  out  thus  allowing  for  contraction.  After  the  spokes 
are  welded  and  cooled  oft"  the  rim  is  again  welded  which 
removes  all  strain  from  the  welded  spokes.  The  same  prac- 
tice is  followed  when  repairing  frames,  etc.  An  unusual 
wheel  center  welding  job  is  shown  in  Fig.  12. 

This  report  would  be  incomplete  were  I  to  neglect  to 
make  mention  of  the  Oxygraph  machine  placed  in  the 
shops  by  the  Railway  Oxweld  Service   Compan}-.      This  is 
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Many  Prominent   Railroad   Master   Blacksmiths  and  Supply   Men   Wer     Present  with  Their  Families  at  the  27th   Annual   Banquet 
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without  ;i  doubt  the  greatest  labor-saving  and  largest  pro- 
ducing machine  on  flat  material  that  has  been  brought  out 
in  recent  years  and  covers  a  great  variety  of  work  without 
any  special  appliances.  This  machine  is  used  for  making 
any  shaped  part  from  flat  stock  as  follows:  Spring 
equalizers,  truck  equalizers,  eccentric  crank  arms,  eccentric 
rod  forks,  eccentric  rod  heads,  sections  of  locomotive  frames, 
side  and  main  rod  heads,  main  rod  straps,  union  links,  hooks 
• — all  shapes,  brake  forks,  brake  hangers,  spring  hangers. 

In  addition  to  the  above  it  is  used  for  hundreds  of  other 
pieces  too  numerous  to  mention.  All  work  is  annealed  after 
cutting  on  this  machine. 

As  we  get  deeper  into  the  autogenous  welding  subject  the 
more  interesting  it  becomes.  There  is  no  end  to  the  economies 
both  in  time  and  material  which  can  be  accomplished  by 
these  various  processes. 

Other  Association  Business 

A  committee  appointed  two  years  ago  to  consider  affilia- 
tion with  the  American  Railway  .\ssociation  reported  that 
it  had  a  letter  from  Secretary  Hawthorne  saying  that  the 
American  Railway  Association  was  not  expanding  its  activi- 
ties at  the  present  time  and  that  he  would  keep  the  Master 
Blacksmiths'  Association  in  touch  with  developments.  The 
report  of  the  committee  was  accepted  and  the  committee  dis- 
charged. 

The  secretary  requested  that  every  member  consider  him- 
self a  committee  of  one  to  send  the  secretary  a  list  of  master 
blacksmiths  in  his  vicinity  in  order  that  they  may  be  duly 
notified  and  induced  to  attend  the  convention  next  year. 
Mr.  Hutton  pointed  out  that  where  written  requests  for 
permission  to  attend  the  convention  are  made  out  in  proper 
form  one  or  two  months  in  advance,  there  is  seldom  any 
difficulty  in  master  blacksmiths  getting  permission  to  attend 
the  convention  and  receive  legitimate  traveling  expenses. 
A  resolution  of  thanks  was  extended  to  the  railroad  manage- 
ments through  whose  courtesy  the  members  were  enabled  to 
attend  the  present  convention. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  George  Hutton  (N.  Y.  C),  West  Albany,  N.  Y.; 
first  vice-president,  J.  J.  Eagan  (N.  Y.,  N.  H.  &  H.), 
New  Haven,  Conn.;  second  vice-president,  H.  W.  Lough- 
ridge  (P.  &  L.  E.),  McKee's  Rocks,  Pa.;  W.  J.  Mayer 
(M.  C),  Detroit,  Mich.,  was  re-elected  to  the  office  of 
secretary-treasurer  and  C.  H.  Nutter  (B.  &  M.),  North 
Billerica,  Mass.,  was  appointed  chairman  of  the  executive 
committee.  In  view  of  its  central  location  and  facilities  for 
taking  care  of  conventions,  Chicago  >vas  selected  as  the 
place  for  the  1924  Master  Blacksmiths'  Convention. 

Exhibitors 

Forty-six  representatives  of  railway  supply  companies 
registered  at  the  convention,  the  following  companies  having 
exhibits : 

Air    Reduction    Sales    Company,    New    York.— O.xygen    and    acetylene    tank?, 
"  hand  ai.d  automatic  welding  and  cutting  equipment.     Represented   by  G. 

Van   Alstyne,    G.    E.    Phelps,    R.    F.    Helmkamp,    E.    M.    Sexton,    B.    N. 

Law,   R.  O.   Mueller  and  R.   F'eabody.  .,    ,  ,      ,    ,        .     ^ 

Ajax    Manufacturing    Company,    Cleveland,    Ohio.— Model    of   four-inch    new 

model    twin    gear    upsetting    forging    machine;    upset    railway    forgings. 

Represented  by  J.    R.    Blakeslee,   J.  A.    Murray,   A.   L.   Guilford,   R.    W. 

Bannerman,  W    W.  Criley  and  C.  W.  Wicks.   ,  ,  ,.         „        ^ 
Anti    Borax    Compound    Cc,    Ft.    Wayne,    Ind.— Welding   flux   for   cast   iron 

and  brazing  flux.     Represented  by  Charles  O.  Klane  j   ^      i-    t 

Bell  &  Gossett  Company. — Case  hardening  compound.     Represented  by   h.  J. 

BuSair  Forge  Company,  Buffalo,  N.  Y.— Steel  plate  pressure  blower  with 
direct-connected  motor   drive.     Represented  by  W.  J.   McDowell. 

Garlock  Packing  Company,  Palmyra,  N.  Y.— Garlock  packings,  gasket  ma- 
terial   and    pump   valves.      Represented   by  John    L.    tisher   and    L.    W. 

Jackman   &   Co..   E.    S..   Chicago.— Literature  on    Firth-Sterling   tool   and   die 

steels.     Represented  by  E.  T.  Jackman.  ,    i      tt     c.     ,«  j 

Metal    &   Thermit    Ccmpany,    New    York- Represented   by   H.    S.    Mann   and 

W.  H.   Moore.  „,  .         x^       ■  u-  j     t  u 

National     Machinery     Company,     Tifl^n,     Ohio.— Forging     machine    and     bolt 

machine   products.      Represented    by   E.    R.    Frost,    F.    W.    Klenk,    C.    U. 

Harmon,  F.  J.  Mawby  and  K.  L.  Ernst. 
Railway  Journal.  Chicago. — Represented  by  E.  C.   Cook     ,^      _     „     „    ,  , 

Kailwiy  Mechanical  Engineer,  New  York.— Represented  by  C.   B.  Peck  and 

E.  L.  Woodward. 


Tool  Foremen's  Convention 

'"pHE  .American  Railway  Tool  Foremen's  Association  held 
■*■     its  eleventh   annual   convention  at  the  Hotel  Sherman, 
Chicago,  on  August  29,  30  and  31.     About  80  members  and 
guests  were  present  at  the  opening  session.     After  the  usual 
opening  exercises  J.  B.  Ha.sty  (A.  T.  &  S.  F.),  president  of 
the  association,  delivered  a  brief  address,  expressing  regret 
at  the  absence  of  old  faces  caused  by  death  or  members  leav- 
ing railroad  service  and  pointing  out  that  the  only  way  for 
the  association  to  grow  in  size  and  accomplishments  is  for 
the  21  new  members  this  year  to  frankly  accept  their  share 
of  the  responsibility.     He  pointed  out  the  value  of  improved 
methods   of   handling  tool   room  work   and    stated   that   the 
only  way  this  work  can  be  raised  to  the  desired  standard  will 
be  by  the  mutual  exchange  of  experience  of  the  members  of 
the  association.     The  possible  economy  from  standardizing 
tools  used  in  railroad  shops  is  well  known  and  this  work 
can  be  best  carried  out  through  the  Tool  Foremen's  Asso- 
ciation.    A  great  deal  has  already  been  accomplished  along 
this  line  but  standardization  of  shop  tools  should  be  carried 
much  further.    Tool  foremen  can  also  be  of  great  value  to  the 
railroads  employing  them  by  studying  and  devclojjing  tools 
which  will  increase  the  efficiency  of  machine  oi)eralions.     In 
view  of   the   high   cost  of  labor  at  the  present  time,   more 
production  per  man  is  needed  in  order  to  keep  costs  within 
reason  in  all  industries  including  the  railroad  industry.     The 
production   of   machine   operators    is    so   largely    dependent 
upon  the  kind  and  condition  of  the  cutting  tools,  jigs  and 
fixtures  that  these   accessories  deserve   the   closest   study   of 
expert  tool  makers.     The  value  of  the  competent  tool  fore- 
man in  speeding  up  production  by  this  means  can  hardly 
be  overestimated. 

Following  Mr.  Hasty,  Past  President  J.  J.  Sheehau  (N. 
&  W.),  was  called  on  for  some  remarks,  which  he  made  as 
follows:  "One  man  can  not  see  all  the  angles  to  a  problem 
and  it  is,  therefore,  a  good  idea  for  tool  foremen  to  come 
together  and  exchange  experiences  to  their  mutual  advantage 
and  for  the  benefit  of  the  railroads  which  they  represent. 
Tool  foremen  have  had  strenuous  times  during  the  last  few 
years  on  account  of  the  war  and  unsettled  labor  conditions, 
the  effects  of  these  conditions  being  felt  almost  as  much  by 
the  tool  foremen  as  by  other  shop  supervisors.    ..." 

One  of  the  important  features  of  the  convention  was  the 
address  by  H.  T.  Bentley,  general  superintendent  of  motive 
power  and  machinery  of  the  Chicago  &  North  Western. 

Committee  reports  were  presented  on  the  following  sub- 
jects which  were  quite  generally  discussed: 

Forming   and   Combination  Punches   and   Dies. 
General  Tool  Grinding  and  Use  of  Jigs  on  Grinders. 
Forging  Machine  Dies.  ■ 

Jigs  and  Devices  for  Locomotive  and  Car  Shops. 
Reclamation  of  Shop  Tools  and  Shop  Equipment. 
The  officers  elected  for  the  coming  year  were  as  follows: 
G.  W.  Smith  (A.  T.  &  S.  F.),  president;  Charles  Helm 
(C.  M.  &  St.  P.),  first  vice-president:  George  Tothill 
(B.  R.  &  P.),  second  vice-president;  E.  A.  Hildebrandt 
(C.  C.  C.  &  St.  L.),  third  vice-president;  W.  C.  Stephenson 
(A.  C.  L.),  secretary-treasurer  and  J.  S.  Duca  (C.  R.  I.  &  P.), 
assistant  secretary-treasurer.  R.  D.  Fletcher,  retiring  secre- 
tary-treasurer was  presented  with  a  pin  and  cuff  links  and 
also  made  an  honorary  member  of  the  association  in  recogni- 
tion of  his  meritorious  services. 

Abstracts  of  the  papers  and  further  details  of  the  conven- 
tion will  be  published  in  the  next  issue. 


The  Missouri  Court  of  Appeals  (St.  Louis)  holds  that  an 
engine  being  prepared  to  take  out  a  train  of  cars,  some  of  which 
were  loaded  ■  with  interstate  freight  was  engaged  in  interstate 
commerce,  and  one  employed  in  so  preparing  it  was  within  the  act. 


Erecting  Shop  Practice  on  the  Southern  Pacific 

Efficient  Devices  and  Methods  for  Expediting  Erecting  Shop  "Work 
at  the  Sacramento  Shops  Are  Described 

By  H.  C.  Venter 
General  Foreman,  Southern  Pacific,  Sacramento,  Cal. 


THE  growing  demands  for  transportation  throughout  the 
country  have  Ijurdened  the  mechanical  department  of 
the  railroads  so  that  it  has  become  a  problem  to  pro- 
vide sufficient  motive  power.  New  locomotives  must  be 
purchased  and  old  ones  kept  in  good  repair,  and  in  this 
maintenance  work  there  is  no  shop  department  more  im- 
portant than  the  erecting  shop.  The  erecting  shop  is  one 
of  the  essential  links  upon  which  the  transportation  de- 
partment must  depend  for  its  locomotives. 

Much  has  been  said  in  the  past  about  scheduling  locomo- 
tives through  the  shop  in  as  short  a  time  as  possible,  but 
scheduling  on  one  road  may  not  be  practical  on  a  road  a 
few  hundred  miles  away.  It  can,  however,  be  impressed  on 
all  those  in  charge  that  first  class  workmanship  is  required 
in  repair  work,  particularly  in  the  erecting  shop,  in  order  to 
produce  locomotives  which  can  give  the  service  expected  of 
them  today.  It  is  well  to  have  a  record  showing  a  large  out- 
put, but  good  w'orkmanship  must  not  be  sacrificed. 

Locomotives  undergoing  general  repairs  in  the  erecting 
shops  should  be  thoroughly  inspected  and  the  inspector's 
reports,  in  conjunction  with  the  work  reports,  will  form  a 
basis  for  a  decision  as  to  what  parts  must  be  taken  down 
for  renewal  or  repair.  Particular  attention  should  be  paid  to 
cylinder  bolting,  lining  and  bracing  frames,  laying  out  shoes 
and  wedges,  counterbalancing,  connecting  up  the  motion  work 
and  valve  setting,  as  upon  careful  performance  of  this  work 


Fig.    1 — Method    of    Using    Locomotive    Binder   Trucl< 

depends  the  locomotive  mileage  between  shoppings.  If  this 
work  is  properly  taken  care  of  at  the  general  shops,  it  will 
prevent  a  great  deal  of  running  repair  work  at  roundhouses. 
The  difficulty  of  erecting  shop  work  and  work  in  some 
of  the  other  shop  departments  has  been  greatly  increased  in 
recent  years  by  the  auxiliaries  for  fuel  and  power  conserva- 
tion with  which  modern  power  is  equipped.  The  main- 
tenance of  superheaters,  feedwater  heaters,  automatic  stokers. 
boosters,   etc.,    places    an    additional    responsibility    on    the 


mechanical  department.  The  amount  of  capital  invested 
for  these  auxiliaries  is  an  imperative  reason  why  erecting 
shops  must  turn  out  locomotives  able  to  meet  the  demands 
and  expectations  of  the  managements.  To  do  all  that  is  ex- 
pected in  the  erecting  shop  with  the  present  shortage  of  com- 
petent mechanics  and  in  view  of  the  increasingly  large  and 
heavy  locomotive  parts,  it  l>ecomes  necessary  to  utilize  time- 
saving  devices  wherever  possible  and  those  described  in  this 
article  have  proved  valuable  at  the  general  shops  of  the 
Southern  Pacific,  Sacramento,  Cal. 

Labor-Saving  Devices 

The   two- wheel  truck,   illustrated   in  Fig.   1,   is  used   for 
applying     frame    binders,    one    man    easily    handling    the 


Fig.   2 — Convenient  Jig   for   Holding   and   Adjusting   Cylinder 
Center    Line 

heaviest  binders  while  being  fitted  to  the  pedestal  jaws.  ■  As 
shown  in  the  illustration,  the  device  consists  of  a  pair  of 
substantial  truck  wheels  and  axle  to  which  is  bolted  a  light 
but  strong  framework,  reinforced  by  welded  cross  braces. 
Hea\-y  binders  can  not  only  be  moved  about  the  shop  on  this 
truck,  but  can  be  applied  to  the  pedestal  jaws  with  much  less 
physical  effort  than  formerly  required. 

A  convenient  jig,  providing  easy  adjustment  of  the 
cylinder  center  line  used  when  squaring  frames  or  laying  out 
shoes  and  wedges,  is  illustrated  in  Fig.  2.  This  jig  consists 
of  a  2-in.  by  5^-in.  metal  bar  shaped  as  shown  and  bolted 
to  the  front  of  the  cylinder  in  an  approximately  horizontal 
position.  Crosshead  C  is  capable  of  adjustment  along  this 
bar  by  means  of  an  adjusting  screw  and  handle  H,  being 
held  in  any  desired  position  by  the  large  thumb  screw  5. 
The  center  line  is  attached  to  the  upj>er  end  of  a  ^-in. 
threaded  pin  P,  which  is  adjustable  up  and  down  by  means 
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of  two  /^-in.  nuts  not  very  clearly  shown  in  the  illustration. 
The  other  end  of  the  center  line  is  held  by  a  similar  ar- 
rangement bolted  to  one  of  the  frame  jaws.  The  center  line 
thus  has  screw  adjustment  to  the  right  and  left  and  up  and 
down,  at  each  end.  It  can  be  quickly  and  accurately  ad- 
justed to  the  center  of  the  cylinder,  considerable  time  being 
saved  over  former  methtxls  of  holding  the  center  line. 

Attention  is  called  to  the  wooden  block,  B  (Fig.  2)  inserted 


Fig.   3 — Power   Hack  Saw   Cutting   Out   Frame   Section 

in  the  steam  pipe  connection  to  the  valve  chamber.  This 
block  prevents  nuts  and  dirt  from  falling  into  the  valve 
chamber,  or  steam  ports,  and  causing  subsequent  trouljle 
after  the  piston  and  main  valve  have  been  reassembled  and 
the  cylinder  heads  applied. 

The  Sacramento  shops  have  a  standard  practice  in  making 
oil  frame  welds  which  has  worked  successfully  for  the  past 
five  years  with  a  small  percentage  of  failures.     In  connec- 


Fig. 


-Pneumatic   Device  for  Grinding    Dry   Pipe  Joint   in    Flue 
Sheet 


tion  with  these  welds,  the  power  hack  saw  illustrated  in 
Fig.  J,  is  used  to  good  advantage  and  is  an  important  time- 
saver.  The  saw  can  be  set  up  in  either  a  vertical  or  hori- 
zontal position  and  used  to  cut  out  frame  sections  as  de- 
sired. 

Referring  to  Fig.  3,  the  construction  and  use  of  this  power 
hack  saw  will  be  evident.  It  is  driven  through  a  pair  of  spur 
gears  by  a  pneumatic  motor,  the  main  saw  framework  being 


held  firmly  against  the  frame  section  to  be  cut  by  means  of 
a  jack  or  other  convenient  method.  The  saw  blade  is  given 
a  reciprocating  motion  bv  means  of  a  crank  pin  on  the 
large  spur  gear  .shown.  Substantial  arm  A  pivots  on  a 
pin  held  ijetween  jaws  /  and  carrying  on  its  upper  end  the 
large  spur  gear.  To  arm  A  is  attached  the  guiding  bar  G 
for  the  saw  frame.  The  pressure  of  the  saw  blade  on  the 
frame  can  l)e  adjusted  to  the  proper  amount  for  most  effi- 
cient cutting  by  means  of  spring  S  which  can  Ix-  put  in  ten- 
sion by  means  of  the  .string  shown  at  the  left  of  the  frame 
jaw. 

The  method  of  grinding  dry  pipes  to  the  flue  sheet  is 
illustrated  in  Fig.  4.  A  large  plate  B,  provided  with  suit- 
able slots  to  accommodate  the  largest  boilers  is  bolted  to  the 
smoke  box  ring  as  shown.  To  it  is  attached  the  brackets  for 
.supporting  the  driving  motor  and  the  eccentric  E  which  gives 
a  reciprocating  motion  to  arm  A'.     This  causes  the  shaft  S 


midShel 


t<— y— ^ 


Ring  "->{n 


3)-> 


A 

Total  Height 

20- 

Hi"  li 

B 

lengfli  of  Plunger 

Si 

4- 

f}'  ef 

C 

Internal Oiam  Tube 

4i- 

4- 

0 

External   - 

sk' 

sf 

4" 

E 

Dishnce,BaseofFlge 

?r 

J' 

Ji" 

F 

Height  to  Center 

4'i 

4" 

S" 

0 

.       .Inlet  t 

1%' 

/*■ 

tf 

H 

oiam.  of  Base 

i%- 

0i- 

S' 

J 

.  King 

c 

6'i' 

44" 

K 

bepth  of  Base 

2k- 

^J" 

2i 

L 

,  Ring 

r 

/" 

1" 

BThds.perl'Std.  Pipe  Thread 


Connection  may  be  of--'      \t.-\--H — t-H 
bent  tubing  or  fno  elbows       //i  pfrf'Std 
with  nipples  p,pe  Thread 


-#V^ 


Mild  Steel'- 
Base 


t\)y-Diaw. Drill  Drill  before 
Boring  Large  Diarri. 


Fig.    5 — An    Effective    Pneumatic    Bolt    Extractor 

and  dr)-  pipe  to  make  a  partial  revolution  first  in  one  direc- 
tion and  then  in  the  other,  the  amount  of  motion  being  ad- 
justable by  means  of  the  nut  and  slot  in  arm  R.  The  pres- 
sure of  the  dry  pipe  against  its  joint  in  the  flue  sheet  can  be 
governed  by  means  of  adjusting  nuts  on  shaft  S.  This  pres- 
sure must  be  relieved  occasionally  and  the  dry  pipe  backed 
out  for  inspection  of  the  joint  and  renewal  of  the  abrasive 
and  oil,  if  necessary.  E.xperience  with  this  device  has  shown 
that  heavy  dry  pipes  can  be  ground  in  quickly  and  with 
practically  no  physical  effort  as  compared  to  former  methods 
of  hand  grinding. 

The  device  illustrated  in  Fig.  5  ^s  used  for  extracting  bolts 
and  materially  speeds  up  'this  time-consuming  operation. 
The  device  consists  of  a  base  plate  of  mild  steel  counterbored 
to  receive  the  steel  tubing  shown,  the  latter  being  reinforced 
at  the  upper  end  by  a  mild  steel  ring.  A  plunger  is  provided. 
Ijeing  ground  to  a  sliding  fit  in  the  tubing  and  tapered  at 
the  upper  end  to  allow  for  some  upsetting  action  without 
sticking  in  tubing.  Air  from  the  shop  line  is  supplied  to 
the  base  through  a  standard  three-way  cock  as  shown.  In 
operation,  this  device  is  applied  over  the  end  of  the  bolt  to 
be  removed  and  operation  of  the  lever  admits  air  beneath  the 
plunger,  driving  it  against  the  end  of  the  bolt.  Returning 
the  lever  to  its  first  position  shuts  off  the  air  supply  and 
re-leases  air  from  the  tubing,  allowing  the  plunger  to  return. 
This  operation  is  continued  until  the  bolt  is  started.  Particu- 
lar care  must  be  taken  to  support  the  bolt  extractor  rigidly 
and  in  line  with  the  bolt.  This  bolt  extractor  is  made  in 
three  sizes  to  accommodate  different  sized  bolts.  The  dimen- 
sions and  method  of  construction  are  clearly  shown  in  the 
drawing. 

An  efficient  device  for  pulling  locomotive  driver  and  trailer 
springs  in  applying  spring  hangers  and  pins  is  illustrated 
in  Fig.  6.  This  spring  puller  consists,  as  is  ordinarily  the 
case,  of  a  yoke  and  chain  and  adjusting  screw.     The  par- 


656 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  9 


ticulur  fi'aturf  in  this  case  is  the  ball  bearing  race  at  the 
bottom  of  the  screw  with  twelve  >4-in.  steel  balls,  enabling 
springs  to  be  pulled  with  as  little  loss  of  effort  due  to  fric- 
tion as  possible.  This  design  also  has  been  worked  out 
to  provide  maximum  clearance  for  the  engine  frames. 

A   tread  gage  for  measuring  tire  wear  at  both   the  tlange 
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Fig.    6— Driver   and    Trailer   Spring    Puller  with    Ball    Bearing    Swivel 

and  tread  is  illustrated  in  Fig.  7.  This  gage  is  made  of  a 
scrap,  hand  saw  blade  and  conforms  to  the  standard  tire 
contour.  Two  fingers  are  provided,  as  shown,  to  indicate 
the  flange  and  tread  wear,  these  fingers  being  graduated  in 
si.xteenths  of  an  inch  at  the  ends.     A  particular  advantage  of 


this  type  of  gage  is  the  fact  that  it  can  be  applied  to  worn 
tires  in  places  where  the  light  is  not  very  good  and  then 
taken  to  a  good  light  to  read  the  graduations. 

A  portable  tire-turning  tool,  which  has  proved  successful 
in  rutting  down  flanges  over  the  I.C.C.  limit,  is  illustrated 
m  Fig.  S.  By  using  this  tool,  it  is  not  necessary  to  drop  the 
wheels  on  locomotives  in  order  to  cut  the  flanges  down  to  the 
proper  height  and  keep  the  locomotives  in  service  until  ready 
for  general  repairs.  The  details  of  the  portable  tire  turning 
tool  are  shown  in  Fig.  8,  the  method  of  using  it  being  indi- 
cated in  the  upper  left  comer  of  the  illustration.  The  tool 
holder  i<  made  in  right  and  left  types,  being  applied  to  the 
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Fig.   7 — Gage  for   Measuring   Wear   of   Flange  and   Tread 

brake  hanger  pin  on  which  it  pivots.  The  cutting  tool  is 
secured  by  two  set  screws  in  one  end  of  the  holder  and  rests 
on  the  tire  flange.  A  roller  in  the  other  end  of  die  holder 
also  rests  on  the  tire  flange,  being  adjusted  readily  with  re- 
spect to  the  driving  wheel  by  means  of  a  steel  feed  nut. 
It  is  obvious  that  revolution  of  this  feed  nut  in  the  proper 
direction  will  increase  the  pressure  of  the  cutting  tool  on  the 
flange,  when  running  the  locomotive  along  the  track  will 
cause  a  chip  to  be  taken  from  the  flange.  Three  different 
types  of  tools  are  used  for  the  first,  second  and  finish  opera- 
tions, as  shown  in  the  illustration.  It  will  be  noted  that  the 
feed  nut  is  turned  by  means  of  a  small  f^-in.  hexagon  bar 
inserted  in  suitable  holes  in  the  nut. 

A  jig  for  plumbing  crank  pins  in  obtaining  the  position 
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Fig.  8— Portable  Tire-Turnlng  Tool  for  Cutting  Dov*n   Flanges  to  the   Proper  Height  without  Unwheeling   Locomotives 
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of  eccentric  keyways  before  wheels  are  placed  under  the  loco- 
motive is  illustrated  in  Fig.  9.  The  standard  practice  at  the 
Sacramento  shops  is  to  apply  eccentric  keyways  before  the 
wheels  are  placed  under  the  locomotive,  thereby  saving  from 
eight  to  twelve  hours  of  locomotive  shop  time.  The  device 
consists  of  a  metal  framework  cut  out  as  shown  to  be  applied 
over  the  largest  crank  pin.  A  spirit  level  L  is  applied  to 
the  top  of  the  frame,  an  adjustable  pointer  D  being  provided 
at  the  bottom.  Two  bearing  pieces,  B  and  C,  are  attached 
to  the  frame,  being  accurately  machined  to  form  an  equal 
angle  with  the  center  line  of  the  pointer  and  level.  In  using 
this  jig  the  axle  center  is  filled  with  babbitt  or  soft  metal  and 
the  center  accurately  located  in  the  usual  manner  and  prick 
punched.  The  jig  is  applied  over  the  crank  pin  and  pointer 
P  adjusted  to  the  center  point.  The  w-heels  are  then  rotated 
until  the  spirit  level  shows  that  the  center  of  the  crank  pin 
and  axle  center  are  in  the  same  vertical  line. 

A  portable  axle  keyway  milling  machine  is  also  used  at 
Sacramento  shops,  being  rigidly  held  in  the  correct  position 
on  the  axle  by  two  straps  and  a  large  adjusting  screw  at  the 
bottom.  Power  is  applied  to  a  spindle  and  milling  cutter 
by  an  air  motor  through  a  suitable  worm  and  gear  arrange- 
ment. Hand  feed  in  two  directions  is  provided,  one  parallel 
with  the  axle  in  accordance  with  the  length  of  the  eccentric 
keyway  and  the  other  at  right  angles  to  this  motion  to  give 
the  proper  depth  required.     The  device  is  rigid  and  produces 
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Fig. 


9 — Jig    for    Plumbing    Crank    Pins    when    Laying    Out    Eccentric 
Keyways 


an  accurate  job  in  considerably  less  time  than  could  be  ac- 
complished by  drilling,  chipping  and  filing. 

A  shrinkage  gage  for  locomotive  driving  wheel  tires  has 
also  been  made  and  greatly  improved  the  work  of  fitting  tires 
to  wheel  centers,  practically  eliminating  trouble  due  to  loose 
tires.  This  gage  does  not  differ  greatly  from  the  usual  types 
of  shrinkage  gages  and  consists  of  a  7/16-in.  rod  of  the  re- 
quired length,  with  a  taper  hardened  point  on  one  end  and  a 
micrometer  head  provided  with  a  taper  hardened  point  on 
the  other  end.  A  solid  lock  nut  holds  the  adjustment 
while  making  a  reading.  The  shrinkage  allowed  for  dif- 
ferent sizes  of  tires,  ranging  in  size  from  4S-in.  to  84-in.,  is 
shown  in  the  accompanying  table. 
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bore  tires 

wheel  centers 

allowed 

45   in. 

37.9603 

in. 

3S  in. 

.0397  in. 

5i    in. 

43.9505 

in. 

44  in. 

.0495  in. 

55  in. 

47.9439 

m. 

48  in. 

.0561  in. 

^/    in. 

49.9406 

m. 

50  in. 

.0594  in. 

(.3   in. 

5S.<)30f 

in. 

56  in. 

.0692  in. 

69  in. 

61.9209 

in. 

62  in. 

.0791  in. 

7Z  m. 

65.9144 

in. 

66  in. 

.0856  in. 

77  in. 

69.9078 

in. 

70  in. 

.0922  in. 

79  in. 

71.9045 

in. 

72  in. 

.0955  in. 

81   iu. 

73.9012 

in. 

74  in. 

.0988  in. 

84  in. 

77.8947 

in. 

78  in. 

.1053  in. 

Considerable  difficulty  is  experienced  when  exhaust  nozzles 
are  not  an  accurate  fit  on  the  cylinders  and  allow  exhaust 
steam  to  blow  through  and  possibly  cut  the  steam  pipes  or 
other  parts  in  the  front  end.     If  e.xhaust  nozzles  are  scraped 
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Fig.    10 — -Device   for   Grinding    Locomotive    Exhaust    Nozzles 

to  a  bearing  on  the  cylinder,  considerable  time  is  required 
and  the  ordinary  method  of  grinding  joints  would  be  so 
laborious  with  a  heavy  exhaust  nozzle  as  to  be  practically 
out  of  the  question.  The  operation  of  gninding  exhaust  noz- 
zles can  be  greatly  facilitated  by  irfeans  of  a  device,  of  which 
a  general  idea  is  given  in  Fig.  10.  A  framework,  supporting 
a  driving  motor  and  two  eccentrics,  is  attached  to  the  smoke 
box  ring  as  shown.  Two  arms,  adjustable  in  length  to  suit 
different  types  of  locomotives,  are  attached,  one  to  each  ec- 
centric and  to  a  bracket  arranged  to  be  clamped  around  the 
exhaust  nozzle.  The  eccentrics  are  set  180  deg.  apart  and 
it  is  obvious  that  operation  of  the  air  motor  and  eccentric 
shafts  will  give  the  framework  and  exhaust  base  a  semi- 
revolving  motion.  If  oil  and  abrasive  are  applied  between 
the  exhaust  nozzle  and  the  cylinder,  this  motion  will  soon 
wear  down  the  high  points  and  bring  the  nozzle  to  a  suitable 
bearing. 

One  of  the  things  which  hampers  erecting  shop  work  great- 
ly is  the  absence  of  necessary  air  pressure  when  needed  for 
heavy  riveting  operations,  or  when  driving  out  frame  bolts. 
There  are  many  air  operated  devices  in  the  average  rail- 
road shop  and  when  these  all  work  at  the  same  time,  it  fre- 
quently happens  that  the  air  pressure  on  the  shop  line  is  re- 
duced below  the  point  at  which  pneumatic  tools  operate  effi- 
ciently. To  overcome  this  difficulty  a  portable  air  compres- 
sor has  been  developed,  as  shown  in  Fig.  IL  This  device 
consists  of  a  Westinghouse  9>2-in.  air  compressor,  mounted 
on  a  strong,  but  easily  portable  four-wheel  truck.     The  air 
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lAiindcr  of  this  compressor  is  hushed  to  b}  j  in.  in  diamL'ter 
and  air  is  supplied  from  the  shop  line  to  both  the  steam  and 
air  inlets,  air  comini^  through  a  suitable  connection  to  the 
shop  line.  Tlie  amount  of  pressure  obtained  with  this  air 
com]>re.>sor  will  depend  on  the  pressure  of  the  shop  line,  but, 
in  anv  case,  bushing  the  air  cylinder  and  piping  the  air  sup- 
plv  ;o  both  the  steam  and  air  inlets  will  give  a  |iressuro  sufti- 


to  the  other.  The  particular  job,  shown  in  the  illustration  is 
turning  a  cylinder  bushing  to  fit  a  cylinder  and  the  ojjerator 
is  making  the  allowance  for  shrinkage,  the  cylinder  size  be- 
ing accurately  determined  by  means  of  the  micrometer. 

The  ball  joint  reamers,  illustrated  in  Fig.  13,  are  made 
with  S-in.  and  7-in.  radius,  inserted,  high-speed  steel  blades. 
A  Xo.  5  Morse  taper  shank  is  provided  in  each  case.     The 


Type  S'S  (flf'f  S/ngfe  Compressor  Ooyemor, 
"set  fo  shut  offponrer  of  !S0  Lb  pressure 
af  tank 
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Pig.    ii_Portable   Air   Compressor  Gives   the   Added    Pressure  Needed   in    Driving   Out   Bolts  and   on    Heavy    Riveting   Work 

tienth-  high  to  satisfy  all  needs.     Xormall_\ ,  it  is  possible  to  body  of  the  tools  are  made  of  soft  steel,  the  inserted  blades 

i;et  250  lb.  per  sq.   in.  pressure  and  the  governor  is  set  to  being  held  by  caulking.    Thirteen  blades  are  used  in  the  5-in. 

stop    the    compressor    when    that    pressure    is    reached.      .\  reamer  and  17  blades  in  the  7-in.  reamer,  both  reamers  be- 

reservoir  20   in.   in  diameter  l>\-  .^0    in.   long   is  clamped  to  ing  used  for  steam  pipe  joints  and  general  use.     They  enable 

the  truck  and   receives  the  air  as   it   comes   from  the  com-  steam  pipe  joints  to  be  kept   in   good   condition   and   thus 
pressor.     The  caution  should  be  observed  of  carefulh'  test- 
ini;   tlii:-   re-ervoir   before  use  to  make   sure  that   it   will   not 


Fig.  12 — Shop-iVlade  IVIicrometer  in   Use  Calipering  Cylinder  Bushing 

fail.  This  portalilc  compressor  is  comparatively  inexpensive 
to  make  and  being  easily  portable  to  any  point  in  the  shop, 
forms  a  ready  means  of  supplying  air  wherever  a  pressure 
exceeding  that  of  the  shop  lines  is  needed. 

An  interesting  shop-made  micrometer  for  large  work  is  il- 
lustrated in  Fig.  12.  The  framework  is  of  aluminum  with 
a  micrometer  anvil  attached  to  one  side  and  micrometer  head 


Fig.   13— Ball  Joint  Reamers  with   Inserted   High   Speed   Steel   Blades 

largely  reduce  troubles  from  steam  leaks  at  these  important 
joints. 

These  various  time-saving  devices  are  in  daily  use  in  the 
Sacramento  erecting  shop  and  there  must  be  further  de- 
velopments along  this  line  l)oth  at  Sacramento  and  other 
railroad  shops  if  the  large  modern  locomotives  are  to  be 
properly   maintained. 


PuLLM.\N  IN  THE  MoviES. — A  motion  picture  has  been  made 
by  the  Pullman  Company  comparing  traveling  in  1859  and  in  1923. 
Tlie  iilni  shows  the  tirst  Pullman  car  with  passengers  wearing 
costumes  of  pre-Civil  War  times  and  illustrates  in  part  the  con- 
struction of  sleeping  cars.  The  picture  is  designed  to  inform 
people  regarding  the  methods  employed  by  the  Pullman  Company 
and  to  illustrate  the  safety  and  comfort  of  travel  today. 


Sundstrand  Radius,  Internal  and  Surface  Grinder 


A 

only 

cau>e 


N  entirely  new  design  of  grinding  machine,  called  the 
Sundstrand,  has  been  brought  out  by  the  Rockford 
Milling    Machine    Company,    Rockford,    111.      It    not 

is  a  highly  satisfactory  radius  link  grinder,  but  be- 
it  is  so  easily  conyerted  to  internal  and  surface  grind- 


General    View    of    Sundstrand    Combination    Radius, 
Surface    Grinder 


Internal     and 


ing,  its  adaptability  in  the  railroad  shop  is  practically  un- 
limited. By  the  use  of  a  vertical  radius  bar  a  compact  de- 
sign was  secured.  Its  advantages  over  the  old  horizontal 
type,  which  necessarily  occupies  so  much  valuable  floor 
space,  can  readily  be  seen. 

The  Sundstrand  grinder  has  a  capacity  for  grinding  radii 
from  18  in.  to  100  in.  The  vertical  pendulum  motion  is 
■  entirely  independent  from  the  rest  of  the  machine  and  when 
not  required,  can  be  detached  or  the  radius  bar  can  be  swung 
out  of  the  way.  The  additional  advantages  of  a  horizontal 
surface  or  internal  grinder,  are  thus  always  available. 


It  is  provided  with  the  standard  spindle  for  radius  link 
grinding  and  light  surface  grinding.  For  internal  grinding 
of  holes  a  planetary  motion  to  the  spindle  is  obtained  through 
gearing,  easily  adjustable  in  the  spindle  head  while  in  mo- 
tion. The  spindle  head  is  also  arranged  for  an  oscillating 
motion.  For  heavy  surface  grinding,  the  standard  spindle 
can  be  removed  and  another  used  in  its  place,  designed  for 
that  purpose  alone. 


Radius    Grinding    Link    Using    Oscillating    Movement    to    Heavy 
Surface   Grinding   Spindle 

The  base  is  made  of  two  hea\7  castings,  welt  ribbed  and 
provided  with  wide  bearing  surfaces  fqj  the  horizontal  table 
and  spindle  column.  The  castings  are  lirmly  secured  at  right 
angles,  insuring  exact  alinement  at  all  times  for  the  spindle 
and  vertical  table.  To'  the  back  of  the  base  is  bolted  the 
vertical  column  for  the  radius  bar  and  this  column  also 
serves  as  the  motor  bracket  when  the  machine  is  arranged 
for  motor  drive. 


Grinding    Hole    In    Side    Rod    Using    Standard    Spindle    with 
Planetary    Motion 

When  radius  grinding,  the  work  is  held  to  the  vertical 
table,  which  is  secured  to  the  radius  bar.  This  table  measures 
12  in.  by  36  in.,  and  is  controlled  in  its  reciprocal  motion  by 
the  horizontal  table  which  measures  16  in.  by  48  in.  An 
automatic  longitudinal  feed  of  50  in.  is  provided  with  either 
hand  or  pwwer  feed  in  either  direction. 
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The  spindle  column  is  heavy  with  wide  bearing  surfaces 
on  the  base,  the  adjustable  spindle  head  being  supported 
on  two  dovetail  bearings  on  the  spindle  column.  Practically 
the  entire  drive  mechanism  is  contained  in  the  base  below. 
The  column  has  a  maximum  horizontal  adjustment  of  14 
in.  obtained  by  hand.  The  spindle  head  which  runs  on  ball 
bearings  has  a  vertical  adjustment  of  20  in.  The  spindle 
runs  on  ball  bearings  of  an  ample  size  to  take  care  of  large 
wheels  and  provision  is  made  for  taking  up  the  wear  by 
means  of  a  single  nut. 

The  driving   sleeve   is   connected   in   the  housing  by   an 


eccentric  spindle,  providing  a  planetary  motion  for  internal 
grinding  which  can  be  increased  from  0  in.  to  1%  in.  larger 
than  the  diameter  of  wheel. 

If  the  machine  is  to  be  motor  driven,  a  motor  is  mounted 
at  the  back  of  the  vertical  column  out  of  the  way  of  the 
operator  and  off  from  the  floor.  The  motor  recommended  is 
Ty2  hp.,  1,200  r.p.m.  Should  a  motor  drive  not  be  desir- 
able, a  jack  shaft  can  be  furnished  or  the  machine  can  be 
driven  from  the  line  shaft.  An  oil  pump  for  cutting  coolant 
is  regularly  furnished.  This  is  located  below  the  spindle 
column  and  draws  coolant  from  a  reservoir  in  the  base. 


A  High  Carbon 


WELDING  has  proven  its  value  in  railroad  applica- 
tions not  only  in  maintenance,  construction  and  re- 
pairs but  also  as  a  reclamation  medium  particularly 
on  low  carbon  steel  parts.  The  reclaiming  and  maintenance 
of  high  carbon  steel  parts  such  as  buffer  castings,  frog  points, 
steel  "tires,  etc.,  have  somewhat  suffered  due  to  the  fact  that 
a  suitable  welding  metal  was  not  generally  available. 

The  Page  Steel  &  Wire  Company,  Bridgeport,  Conn.,  has 
oerfected  a  welding  metal,  the  carbon  analysis  of  which  is 
practically  1.00  per  cent,  for  welding  high  carbon  parts  by 
either  the  oxyacetylene  or  electric  arc  welding  process. 

The  principal  application  of  Page  high  carbon  welding 
rods  and  electrodes  is  for  the  building  up  of  worn  surfaces 
where  a  high  resistance  to  abrasive  wear  is  desired.  In 
electric  arc  welding  this  electrode  maintains  a  stable  and  uni- 


Welding  Metal 

form  arc.  In  gas  welding  the  metal  flows  smoothly.  With 
either  process  the  finished  weld  may  be  ground  but  is  not 
readily  machinable. 

Tests  of  Weld  Deposits  on  .42  Carbon  Steel 
Original  metal — 

Carbon    -42     ■ 

Scleroscope     -     35. 

Two  layers  of  weld  metal —  _ 

Outer    surface    of    deposit .63  38 

At  a  depth  of   A  in.  from  top 56  37 

At  a  depth  of   V^   in.  from  top .57  3,^ 

At  a  depth  of  A  in.  from  top '        .46  34 

/ 

The  table  shows  a  typical  result  of  weld  deposits  when 
made  on  a  steel  of  .42  carbon  content  indicating  wearing 
qualities  that  are  more  than  equal  to  the  original  material. 


Asco  Torsion  Spring  Journal  Box  Lid 


NEW  type  of  journal  box  lid,  known  as  the  Asco  hood- 
less  torsion  type  roller  bearing  spring  lid,  has  been  in- 
troduced  recently   by   the  Allegheny   Steel   Company, 
Brackenridge,   Pa.     This  lid,   which   is   applicable   to   any 


A 


A  separate  spring  retainer  and  a  pin  completes  the  list  of 
the  additional  parts  that  are  required. 

The  application  of  the  lid  is  a  simple  operation  and  may 


Fig 


Ig.  1.— Journal  Box  with  Asco  Torsion  Type  Roller  Bearing  Spring 


Lid 


Fig.   2.— Asco   Lid   with   Attached    Roller   Bearing    Spring;    also   Sep- 
arate Spring    Retainer  and   Pin 


journal  box  having  the  standard  A.R.A.  box  face  and  lug, 
possesses  the  merit  of  forcing  the  lid  against  the  box  face  at 
the  top  as  well  as  at  the  bottom. 

The  lid  body  is  pressed  from  y&  in.  steel  plate  with  side 
and  bottom  flanges  and  an  integral  turn-down  scroll.     It  is  ,  ,  ,  •  „_„„,  „,  ^^  without  inv 

stiffened  by  special  embossing  and  as  a  result  of  the  design  oe  performed  by  one  man  m  a  moment  o^^«  ^'7'?"^^^;^^^ 
is  of  light  weight.  The  torsL  spring  with  its  roller  is  at-  fitting,  provided  the  box  has  an  opening  with  a  A^'t  bea^^J 
taclied  To  the  pre.ssed  steel  lid  as  shown  in  the  illustrations,      surface  and  a  box  lug  which  approximates  the  A.R.A.  di- 
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mensions.  All  tiuit  is  necessary  is  to  lay  the  lid  on  the 
box  face,  hold  the  spring  retainer  in  position,  insert  the 
headless  pin  and  hammer  down  the  right  hand  scroll  which 
positively  locks  the  lid  body,  spring  retainer  and  pin.  The 
spring  retainer  is  then  snapped  into  its  locked  position  by  a 
short    pinch    bar    inserted    between    the    spring    roller    and 


the  retainer.  The  only  tools  required  are  a  light  hammer 
and  a  small  pinch  bar.  This  lid  not  only  reduces  the  weight 
and  insures  a  strong  and  even  bearing  pressure  between  the 
lid  on  the  box  on  all  four  sides  of  the  opening,  but  the  spring 
action  does  away  with  all  strain  on  the  scrolls  of  the  lid 
and  also  overcomes  the  wear  on  the  box  lug. 


High  Speed  Under -Swing  Cut-off  Saw 


As  a  rule  swing  cut-off  saws  are  suspended  either  from 
the  wall  or  ceiling  and  something  new  along  this  line 
is  now  offered  in  the  No.  96  high  speed  under-swing 
cut-off  saw  illustrated.     Made  by  the  Oliver  Machinery  Com- 
pany, Grand  Rapids,  Mich.,  this  saw  is  designed  for  either 


Oliver    No.    96    Under-Swing    Cut-Off    Saw 

belt  or  motor  drive,  being  operated  by  means  of  the  foot 
treadle  at  the  front.  By  pressing  on  this  foot  treadle,  the 
saw  itself  is  brought  forward  to  cut  off  2-in.  material  up 
to  22  in.  wide,  or  4-in.  material  up  to  16  in.  wide.  The 
instant  the  pressure  is  relieved  from  the  foot  treadle,  the  saw 
goes  back,  there  being  a  spring  in  connection  with  the  foot 


treadle  arrangement  to  give  the  saw  a  quick  return  so  that 
it  is  more  rapid  in  ojieration  than  the  usual  overhead  type. 

The  saw  arbor  itself  can  be  locked  in  a  stationary  position 
so  that  it  can  be  used  as  a  rip  saw.  Using  the  miter  gage,  it 
will  serve  like  the  ordinary  stationary  arbor  cut-off  saw. 
These  are  adaptations,  however,  as  the  machine  itself  is  most 
efficient  as  an  under-swing  cut-off  saw.  For  ripping  and 
miter  gage  work,  it  is  accurate  enough  for  the  ordinary  con- 
tractor and  builder  but  it  is  not  recommended  for  ripping 
and  miter  work  in  a  pattern  shop.  It  does  not  take  the  place 
of  the  universal  and  variety  saw  bench  in  a  practical  way 
but  it  is  useful  and  strongly  recommended  for  cutting  off 
lumber  as  it  comes  from  lumber  racks  or  piles. 

The  machine  is  guarded  with  an  adjustable  saw  guard  and 
has  an  enclosed  saw  and  dust  chute.  Both  of  the  operator's 
hands  are  free  to  handle  the  material  being  cut,  making  for 
efficiency  and  not  tiring  the  operator  as  much  as  the  hlind- 
pull  saw.     This  machine  is  self-oiling  and  powerful. 

The  main  part  of  the  table  is  of  cast-iron  22  in.  by  36  in. 
long  and  33  in.  high.  The  two  auxiliary  tables  or  exten- 
sions are  of  hard  maple  and  are  fitted  with  two  rollers  each. 
The  right-hand  section  is  fitted  with  a  positive  stop  gage 
having  three  adjustable  stops. 

The  forward  and  back  stroke  of  the  saw  arbor  is  adjustable 
for  short  or  long  strokes  and  the  spring  mechanism  men- 
tioned above  prevents  jerking  and  jarring  on  both  forward 
and  return  travel  of  the  saw.  For  belt  drive,  a  countershaft 
is  provided  and  for  motor  drive  an  extended  sole  plate  is 
furnished  in  place  of  the  countershaft. 


A  New  Pratt  &  Whitney    16-Inch  Lathe 


THE  Pratt  &  Whitney  Company,  Hartford,  Conn.,  has 
brought  out  a  new  design  of  16-in.  lathe,  known  as 
Model  B,  suitable  either  for  toolroom  use  or  for  high- 
speed production  work.  This  lathe  is  offered  either  with 
geared  head,  for  drive  by  independent  motor  or  single  pulley, 
or  with  cone  pulley  head. 

By  mounting  the  back  gears  below  the  spindle  overhang- 
ing parts  are  eliminated,  the  headstock  is  centered  over  the 
bed  and  the  operator  is  given  greater  freedom  of  movement 
and  uninterrupted  light  on  the  work.  The  back  gears  are 
easily  engaged  from  the  front  of  the  machine  by  means  of 
an  eccentric  lever  located  under  the  spindle  nose. 

The  sliding  speed  change  gears,  of  chrome-vanadium  steel, 
hardened,  are  fully  enclosed  and  splash  oiled  and  are  shifted 
by  two  convenient  levers  on  the  front  of  the  head.  The  in- 
terlock between  the  levers  is  controlled  by  the  stop  and  start 
lever  at  the  rear.  Eight  spindle  speeds,  ranging  from  13  to 
525,  are  provided. 

The  individual  motor  drive  is  compact  and  equipped  with 
push  button  control  located  on  the  front  of  the  headstock. 
The  motor,  which  is  5  hp.  A.  C.  or  D.  C,  constant  speed, 
1,160  r.p.m.  is  mounted  within  the  cabinet  and  connects  by 
"belt  to  the  main  drive  pulley.  For  single  pulley,  the  drive  is 
through  guarded  pulley  at  the  rear.  Eight  spindle  speeds 
ranging  from  13  to  525  are  provided.  The  cone  head  has 
a  solid  housing  and  the  same  back  gears  as  the  geared  head. 


A  hand  brake  adds  to  safety  and  speed  of  operation.    Spindle 
speeds  range  from  9  to  530. 

The  positions  of  the  ratio  lever  and  rocker  arm  for  any 


Pratt  &   Whitney   16-ln.   Lathe,   Model   B,  for  Tool   Room   or 
Production    Work 

desired  feed  or  thread  are  instantly  located  by  a  large,  direct 
reading  index  plate  mounted  on  the  quick-change  gear  box. 


662 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  9 


I'he  operator  simply  moves  the  ratio  lever  into  position  at  the 
end  of  the  proper  horizontal  line  of  threads,  or  feeds  on  the 
plate,  and  sets  the  rocker  arm  below  the  particular  one  de- 
sired. This  device  permits  rapid  setting  and  checking  of 
the  feed  in  use  and  makes  the  gear  box  practically  fool  proof. 

The  compound  rest  hand  wheel  is  set  at  an  angle  of  20  deg. 
above  its  screw.  Tliis  allows  plenty  of  hand  room  and  pro- 
vides space  for  a  large  dial  graduated  in  half  thousandths  to 
conform  to  micrometer  readings. 

Quick  'withdrawal  for  thread  cutting  is  accomplished 
through  the  regular  hand  wheel  by  means  of  a  coarse  threaded 
sleeve  on  its  hub.  The  compound  rest  screw  is  used  for 
feeding,  so  that  after  starting  the  thread  neither  the  feed, 
depth  of  cut  nor  stop  needs  any  special  attention.  The 
lever  operating  the  combined  stop  and  reverse  rod  is  at  the 
right  end  of  the  apron.  This  rod  is  located  above  the  lead 
screw,  thus  protecting  the  latter  from  damage  and  permitting 
the  operator   to  set  the   carriage  stops   without   stooping   or 


taking  his  eyes  from  the  work.  Fine  adjustment  is  obtained 
by  a  micrometer  sleeve.  For  fine  threading  the  hand  wheel 
may  be  disengaged  from  the  rack  pinion.  A  simple  thread 
chasing  dial  is  made  a  part  of  the  apron.  The  apron  is  also 
equipped  with  the  usual  knob  for  power  cross  feed  and  lever 
for  engaging  the  screw.  Longitudinal  and  cross  feeds  range 
from  .0012  in.  to  .0665  in.  For  threading,  36  pitches  are 
provided,  the  range  being  from  IJ/J  to  80  threads  per  inch. 

The  tailstock  has  a  long,  solid  barrel  and  a  large  graduated 
spindle.  This  spindle  is  locked  by  a  long  wedge  on  its 
lower  side  in  such  a  way  that  no  loss  of  accuracy  can  occur 
from  the  locking  strain.  The  tailstock  is  clamped  to  the 
bed  by  an  eccentric  shaft  parallel  to  the  spindle  and  the  same 
handle  provides  a  means  of  moving  the  tailstock  along  the 
bed.     The  usual  cross  adjustment  is  provided. 

Various  special  equipment  can  be  supplied,  including  taper 
attachment,  elevating  tool  rest,  ball  turning,  collet  attach- 
ment, relieving  attachment  and  oil  pump. 


Harrison  Ventilator  Sash 


THE  Combination  Ventilator  Company,  Richmond,  Va., 
is  introducing  a  novel  ventilator  for  the  sash  of 
passenger  coaches  which  is  the  design  of  Charles  L. 
Harrison.  The  primary  purpose  of  the  Harrison  ventilator, 
which  is  an  integral  part  of  the  sash  itself,  is  to  provide  the 
maximum  of  clean,  fresh  air  to  travelers  in  railway  passen- 
ger cars  of  all  types,  and  in  such  a  manner  that  the  amount 
can  be  increased  or  reduced  at  the  will  of  the  individual 
passenger  without  interference  with  the  ventilation  desired  by 
other  passengers  in  the  same  car.  The  control  is  by  means 
of  a  hinged  shutter  that  can  be  operated  without  effort  and 
without  arising  from  the  seat. 

Referring  to  the  drawing,  it  will  be  noted  that  the  venti- 
lator is  of  simple  construction,  compact  and  durable,  the 
only  moving  parts  being  the  control  shutter.  A  slight  pres- 
sure or  pull  applied  to  the  knob  on  the  shutter  will  adjust 
and  lock  it  in  any  desired  position. 

The  opennig  of  the  sash  is  fitted  with  a  small  removable 
screen  horizontally  placed.  This  screen  is  made  of  brass 
wire,  0.015  in.  in  diameter,  with  22  meshes  per  inch,  and 
gives  a  free  opening  of  45  per  cent  of  the  area.  This  net- 
ting opening  is  1J4  in.  wide  and  practically  the  full  length 
of  the  sash.  The  screen  is  protected  by  an  outside  sheet 
metal  hood  and  its  horizontal  position  is  such  that  it  serves 
to  e.xclude  rain  as  v>-ell  as  cinders,  dust,  snow  or  other  flying 
particles.  As  it  is  so  placed  that  it  is  not  exposed  to  the 
elements  and  as  the  passenger  does  not  come  in  contact  with 
it,  the  wear  is  slight  and  the  period  of  service  correspond- 
ingly long.  Should  replacement  prove  necessary,  a  renewal 
can  be  made  in  a  few  moments  with  no  other  tool  than  a 
screw  driver  for  the  removal  of  four  small  screws. 


The  Harrison  ventilator  sash  requires  no  change  in  the 
frame  construction  of  a  car  and  may  be  installed  in  the 
same  manner  as  the  ordinary  sash  now  in  use.  There  being 
no  inward  projections,  it  is  adaptable  to  single  or  double 
windows  of  any  size.    Where  double  sash  is  used,  as  in  Pull- 


Interlop    View    of    r.ar    with     Harrison    Sash    Ventilator 
Open — Right    Half    Closed 


-Left    Half 


man  cars,  this  ventilator  sash  does  not  interfere  with  the 
raising  or  lowering  of  the  inner  sash.  The  ventilator  pro- 
jects only  2^4  in.  beyond  the  face  of  the  sash  which  is 
usually  inside  the  outer  line  of  other  projections.    It  occu- 


Constructlon   of   Harrison   Sash   Ventilators  as   Applied   to    Dining   or   Pullman   Cars 
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pies  but  little  more  space  at  the  window  base  than  the  frame 
of  the  ordinary  type  of  sash  and  eliminates  the  projecting  de- 
flector of  the  ordinary  sash  ventilator  used  on  Pullman  cars. 
The  small  deflector  shown  in  the  drawing  is  employed  to 
divide  the  air  current  and  thus  increase  the  capacity  of  the 
ventilator. 

The  advantages  of  a  ventilator  which  will  insure  an  ade- 
quate quantitv'  of  fresh,  clean  air  and  without  the  sash  being 
raised  are  numerous  and  obvious.  Among  them,  tlie  fol- 
lowing may  be  mentioned:  The  comfort  of  passengers  is  in- 
creased by  the  freedom  from  cinders  and  dirt.  Cars  are 
freer  from  dirt  at  the  end  of  a  run  and  require  less  frequent 
cleaning. 

The  air  admitted  is  deflected  upward  and  there  is  no  draft 
upon  passengers.  The  device  does  not  become  useless  in 
stormy  weather.  It  is  not  necessary  to  open  or  close  win- 
dows in  order  to  secure  ventilation  or  w'hen  entering  or  leav- 
ing tunnels.  It  might  even  be  possible  to  adopt  fixed  sta- 
tionary windows. 

The  ventilator  fixture  takes  the  place  of  the  lower  rail  of 
the  sash  ordinarily  used  and  does  not  obscure  the  vision, 
being  an  integral  part  of  the  sash,  there  is  nothing  to  re- 
move for  cleaning  or  storage  purposes,  consequently  there  is 
no  chance  of  loss  and  the  risk  of  damage  is  likewise  mate- 
rially reduced. 


No  handling  or  adjustment  is  required  when  the  motion 
of  the  car  is  reversed  as  the  ventilator  sash  operates  equally 
well  in  whichever  direction  the  car  is  moving. 

Cars  standing  in  yards  may  be  kept  fresh  through  con- 
tinuous ventilation  without  the  risk  of  the  interior  becoming 
wetted  or  daniagetl  frcjm  sudden  rain  or  wind  storms  as  often 
occurs  when  car  windows  are  left  open. 

The  ventilator  sash  is  suitable  for  washrooms  and  toilets, 
offering  privacy  and  convenience  and  eliminating  screen, 
deflector  and  roller  shades  which  are  not  required  where  this 
device  is  installed. 

The  Harrison  ventilating  sash  has  been  applied  to  cars  on 
several  roads.  Included  among  the  cars  thus  equipped  are 
a  number  of  dining  cars. 

Tests  that  have  been  conducted  have  shown  that  the  ca- 
pacity of  the  ventilators,  all  being  open,  and  the  car  running 
at  a  speed  of  at  least  25  miles  an  hour,  is  sufficient  to  effect 
a  complete  change  of  the  air  contained  in  the  coach  in  from 
one  to  two  minutes  and  that  the  freedom  from  dirt  and  cin- 
ders is  noticeable. 

While  designed  for  use  on  passenger  coaches,  the  Harrison 
ventilator  sash  would  be  equally  effective  and  advantageous 
in  postal,  express  or  electric  cars.  They  furthermore  could 
be  adapted  readily  for  use  in  windows  of  offices,  hotels  or 
other  buildings. 


High  Production  Board  Drop  Hammers 


THE  Erie  Foundry  Company,  Erie,  Pa.,  has  brought  out 
a  new  line  of  board  drop  hammers,  characterized  by  a 
refinement  of  detail  rather  than  by  any  radical  depar- 
ture from  accepted  principles  of  construction.     Many  ideas 


Erie    Board    Drop    Hammer,    Made    in    Sizes   from    200    Lb.   to 
4,000    Lb..    Inclusive 

developed  by  actual  forge  shop  experience  and  now  con- 
sidered as  standard  in  heavy  steam  drop  hammer  construc- 
tion have  been  adapted  to  the  new  line  of  board  drop  ham- 
mers     A  thorough   studv   has   been   made  of  the   troubles 


experienced  with  existing  types  and  practical  drop  forgers 
consulted  as  to  the  best  methods  of  correcting  these  faults, 
the  idea  of  the  builders  being  to  achieve  a  machine  capable 
of  a  high-rate  of  production  at  a  minimum  of  operation  and 
maintenance  expense,  and  dependable  even  under  the  severe 
londitions  to  which  drop  hammers  are  subjected. 

.^mong  the  outstanding  features  of  the  new  hammers  are 
wedge  adjustment  of  the  frames  across  the  anvil,  the  use  of 
tie  bolts  and  separators  between  the  frames  at  the  bottom  and 
a  new  type  of  latch.  The  wedges  hold  the  frames  and  anvil 
together  as  a  solid  unit,  making  it  easy  to  maintain  the  aline- 


Close-up  View  Showing   Drop  Hammer  Latch 

ment  of  dies  and  at  the  same  time  making  adjustment  easier. 
The  use  of  wedges  and  the  design  of  the  tongue  and  groove 
construction  between  frames  and  anvil  prevents  scale  from 
working  into  this  joint  and  increasing  wear. 

Another  factor  tending  to  maintain  the  alinement  of  the 
whole  machine  is  the  use  of  tie  bolts  and  separators  between 
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the  frames,  top  and  bottom,  front  and  rear.  The  separators 
prevent  binding  of  the  ram  in  the  guides  and  yet  minimize 
the  amount  of  play.  Their  length  can  be  reduced  to  com- 
pensate for  wear  of  the  guides  or  planing  down. 

The  new  type  Erie  hammer  has  a  greatly  increased  tongue 
and  groove  area;  also  several  details  of  the  operating  mecha- 
nism have  been  improved.  The  point  of  knock-off  is  easily 
adjusted,  assuring  that  adjustment  will  be  made  as  often  as 
desirable  and  that  the  rolls  will  grip  the  board  at  just  the 
proper  moment.  The  friction  bar  drops  vertically  in  guides, 
the  latch  bar  being  moved  by  the  descending  ram  from  under 
a  block  which  fits  against  a  shoulder  on  the  bar.  As  the 
ram  ascends,  a  hickory  pin  strikes  one  end  of  the  roll  release 
lever  which  is  pivoted  on  a  block  clamped  to  the  friction 


bar.  Thus  the  friction  bar  is  lifted  gradually  and  without 
shock.  The  other  end  of  the  roll  release  lever  bears  on  a 
pin  which  is  adjustable  up  and  down  on  a  rack  cast  on  the 
frame  by  means  of  which  the  length  of  strokes  is  varied.  The 
crosshead  construction  used  at  this  point  reduces  wear  and 
shock. 

The  ram  is  an  open-hearth  steel  casting,  cast  by  a  special 
process  to  assure  a  dense  structure  of  clean  metal.  The  main 
bearings  are  bushed  with  phosphor  bronze,  and  ample  bear- 
ing area  is  provided.  The  anvils  can  be  furnished  in  the 
ratio  of  IS  to  1  or  of  20  to  1  to  the  weight  of  ram.  The 
pulleys  can  be  of  wood,  pajjer,  or  steel,  to  suit  individual 
requirements.  The  new  line  of  Erie  hammers  is  built  in 
sizes  from  200  lb.  to  4,000  lb.  weight  of  falling  parts. 


"Red  Devil"  Two-Man  Rivet  Cutter 


IMPROVEMENTS   recently  made  by  the  Rice  Manufac- 
turing Company,  Indianapolis,  Ind.,  make  it  possible  for 
the  Red  Devil  rivet  cutter  to  be, handled  successfully  by 
two  men.     It  has  been  found  that  a  rivet  cutter  cannot  be 


Red   Devil   Rivet  Cutter  witli    Retainer  Chisel 

Two   Men 


Can   Be    l-landled    by 


handled  by  two  men  without  a  retainer  chisel.     The  accom- 
panying illustration  shows  a  chisel  which  is  made  by  upsetting 


a  flange  on  the  head  end,  with  the  body  or  shaft  of  the  chisel 
of  a  uniform  diameter  without  any  shoulder  all  the  way 
down  to  the  cutting  end;  the  cutting  end  is  shaped  so  that  a 
rubber  bumper  can  be  slipped  over  the  cutting  end  and 
pushed  back  to  the  flange  on  the  other  end,  then  the  bushing 
in  the  nose  piece  of  the  rivet  cutter  can  be  taken  out  and 
slipped  over  the  cutting  end  of  the  chisel,  with  the  threads 
pointing  toward  the  head  of  the  chisel  and  pushed  back 
against  the  rubber  bumper.     After  assembling  the  chisel  with 


Retainer  Chisel   with   Rubber   Bumper 

a  rubber  bumper  and  bushing,  the  head  of  the  chisel  is  in- 
serted into  the  nose  piece  of  the  gun,  and  pushed  until  the 
threads  of  the  bushing  engage  and  is  then  screwed  home.  A 
special  handle  which  clamps  on  the  body  of  the  barrel,  is 
adjustable  up  or  down  to  any  position  desired,  making  it  easy 
for  the  assistant  or  second  man  to  handle  the  gun  in  guid- 
ing it  against  the  rivet.  The  operator  takes  his  place  the 
same  as  when  operating  the  rivet  cutter  with  three  men. 


Bench -Type  Twist  Drill  Grinder 


THE  bench-type  twist  drill  grinder  illustrated  is  an  in- 
teresting new  development  of  the  Gallmeyer  &  Living- 
ston Company,  Grand  Rapids,  Mich.,  successor  to  the 
Grand  Rapids  Grinding  Machine  Company.  The  grinder 
is  driven  by  a  self-contained  motor,  enabling  it  to  be  placed 
in  any  position  in  the  shop  toolroom  where  most  convenient. 
In  the  basic  principles  of  design  and  operation  it  con- 
forms to  other  Grand  Rapids  twist  drill  grinders.  It  has  a 
diamond  truing  device  and  the  diamond  is  furnished  as  part 
of  standard  equipment  for  dressing  the  wheel.  The  holder 
is  automatically  placed  in  the  right  relationship  with  the 
grinding  wheel  so  that  it  is  close  enough  to  grind  the  drills 
accurately  and  at  the  same  time,  the  stop  makes  it  impossible 
to  bump  the  front  of  the  holder  into  the  grinding  wheel.  The 
machine  illustrated  is  the  A-7-T  type  with  a  capacity  for 
drills  from  No.  52  to  %  in.  It  is  also  made  with  a  drill 
holder  having  a  capacity  of  from  ,j^  in.  to  1^  in.  drills, 
in  w^ich  case  it  is  designated  style  B-7-T. 


I 
I 


Bench    Grinder   for   Twist    Drills    From    No.    52   to    1%    In. 
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These  machines  are  each  equipped  with  a  ^-hp.  motor 
and  can  be  driven  from  the  lighting  circuit  or  power  lines, 
the  motors  being  either  a.c.  or  d.c,  single-jihase  or  polyphase, 
as  may  be  desired. 

The  motor  bearings  are  especially  designed  and  manu- 
factured  for  this  particular  machine  so  as  to  provide  con- 


veniently for  adjustment  to  take  up  either  radial  or  end  wear, 
and  so  as  to  eliminate  end  play,  which  is  prohibitive  in  drill 
grinders.  The  swivel  bearings  are  of  bronze-bushed  type, 
turning  on  a  ground  steel  stud,  with  a  complete  protection 
from  dust  and  convenient  means  for  clean  lubrication  which 
adds  greatly  to  the  durability. 


Motor  Drive  Arrangement,  for  Engine  Lathes 


IN  order  to  meet  the  demand  for  motor-driven  lathes,  the 
John  Steptoe  Company,  Cincinnati,  Ohio,  has  recently 
designed  a  compact  motor  drive  arrangement  which  is 
applicable  to  its  14-in.,  16-in.,  18-in.  and  20-in.  lathes. 
This  motor-drive  arrangement  can  be  readily  attached  to  the 
lathes  in  the  iield,  as  very  little  machine  work  is  required 
with  the  exception  of  drilling  and  tapping  a  few  small  bolt 
holes. 

The  countershaft  unit  is  bolted  over  the  lathe  cone  pulley, 
and  is  provided  with  a  clutch  gear  so  that  the  motor  can 
be  engaged  and  disengaged  instantly.  The  countershaft 
cone  pulley  can  be  moved  away  from  the  lathe  spindle  for 
tightening  the  belt  and  the  belt  from  the  motor  to  the  counter- 
shaft is  always  kept  tight  by  means  of  an  idler  pulley.  The 
motor  is  placed  directly  behind  the  lathe  in  line  with  the  bed, 
and  is  so  located  that  there  is  no  vibration  to  the  lathe.  A 
constant  speed  motor,  running  at  1,100  to  1,200  r.p.m.  is 
recommended. 

The  Steptoe  standard  engine  lathe,  equipped  with  motor 
drive,  is  a  conveniently-operated  production  unit  for  lathe 
operations  within  the  capacity  of  the  machine.  It  is  adapt- 
able to  use  in  railroad  machine  shops  and  toolrooms  where 
the  electric  drive  feature  will  prove  particularly  valuable  in 


enabling  the   lathe  to  be  placed   in   the  most   advantageous 
position,  irrespective  of  the  location  of  line  shafting. 


Motor    Drive    Applied    to    Headstock    of    Steptoe    Engine    Lathe 


A  Roller  Type  Flue  Welder 


WHAT  is  known  as  the  Marshalltown-Schaefer  flue 
welder  has  recently  been  developed  by  the  Marshall- 
town  Manufacturing  Company,  Marshalltown,  Iowa. 
A  distinctive  feature  of  this  welder  is  the  use  of  two  re- 
volving  rolls,   one  inside   and  one  outside  of  the  ilue,   be- 


The  Marshalltown-Schaefer  Flue  Welder 

tween  which  the  weld  is  made.  These  two  rolls  are  power 
driven  at  a  comparatively  slow  speed  and  are  connected  by 
gears,  the  ratio  of  which  causes  both  rolls  to  operate  at  the 
same  circumferential    speed. 

The  illustration  shows  the  welding  machine  alone.  With 
it,  however,  are  furnished  a  350-lb.  anvil  with  a  cone-shaped 
horn  for  belling  the  ends  of  the  flues  preparatory  to  receiv- 


ing the  safe  ends,  and  a  ball  and  roller  bearing  stand  to 
support  tlie  outer  ends  of  the  tubes  while  in  the  welding 
machine.  After  the 'tube  has  been  prepared  to  receive  the 
safe  end  and  heated  with  the  safe  end  in  place,  the  weld  is 
made  on  the  machine  by  slipping  the  heated  flue  and  safe  end 
over  the  lower  mandrel  or  inside  roller  and  bringing  the  weld 
under  the  upper  or  outside  roller.  A  stop  can  Tse  provided 
on  the  mandrel  by  placing  a  short  piece^of  flue  of  the  proper 
length  on  the  back  of  the  arbor.  /With  the  rollers  in  motion, 
the  upper  roller  is  brought  down  in  contact  with  the  flue  by 
means  of  an  air  cylinder  operated  by  the  foot  lever  shown 
in  the  photograph.  This  lever  is  first  pressed  lightly  while 
the  flue  makes  two  or  three  revolutions.  The  pressure  is 
then  increased,  causing  the  two  rounding  rolls  shown  in  the 
illustration  below  the  inside  mandrel,  to  move  up  against  the 
flue.  Care  must  then  be  taken  not  to  continue  the  rolling  too 
long  or  the  size  of  the  flue  may  be  enlarged.  With  the  roller 
bearing  adjusted  so  that  it  is  in  line  with  the  inside  mandrel, 
the  revolving  of  the  flue  while  the  weld  is  being  made  aligns 
the  flue  and  the  safe  end  so  that  when  the  weld  is  complete 
the  whole  piece  is  straight. 

The  machine  has  a  welding  range  which  will  take  tubes 
from  2  to  6  in.  in  diameter  by  changing  the  rolls,  and  pieces 
up  to  9  in.  in  length  can  be  welded  on  the  flue.  Three  sets 
of  rolls  are  furnished  with  each  machine  and  a  small  hand 
wheel  adjustment  is  provided  at  the  top  so  that  the  welding 
roll  may  be  correctly  set  about  1  in.  above  the  mandrel  in 
each    case. 


The  Movf.ment  of  freight,  westbound,  over  the  Pittsburgh 
Division  of  the  Pennsylvania  Railroad,  on  July  3,  was  the  heaviest 
on  record  for  a  single  day,  5,091  cars  passing  Gallitzin.  This  is 
239  more  cais  than  on  the  heaviest  preceding  day,  which  was 
September  15.  1919. 


GENERAL  NEWS 


A  crew  of  four  men  built  a  freight  car  in  the  shops  ef  the 
Texas  &  Pacific  at  Marshall,  Tex.,  on  July  27,  in  5  hr.  and  55 
min.  The  crew  was  one  of  eight  engaged  in  a  contest  in  building 
standard  36  ft.  stock  cars.  The  maximum  time  consumed  in  the 
contest  by  lour  men  in  building  one  of  the  cars  was  6  hr.  and  40 
min. 

The  shopmen  of  the  Central  of  New  Jersey  who  went  out  on 
strike  in  July,  1922,  have  abandoned  their  strike.  This  action,  ac- 
cording to  Charles  Macintosh,  leader  of  the  strikers,  is  the  result 
of  a  recent  meeting  held  in  Elizabeth,  N.  J.,  attended  by  about  100 
men.  The  road's  shops  were  fully  manned  long  ago  by  new  men 
and  by  strikers  who  returned  as  new  men. 

The  Missouri  Pacific  dedicated  its  new  hospital  at  St.  Louis, 
Mo.,  on  July  29.  The  building  is  six  stories  high,  of  brick  and 
stone  construction  and  contains  300  beds  and  six  operating  rooms. 
It  also  has  ample  sun  parlors,  dressing  rooms,  serving  rooms  and 
dining  rooms.  The  building  cost  $1,000,000,  which  was  furnished 
bv  the  Missouri  Pacific  Hospital  Association. 


1,994  passenger  cars,  of  which  1.2  per  cent  were  found  defective. 
For  July,  1922,  the  corresponding  percentages  were  7.8  and  1.3. 
During  the  month  of  July  109  violations  of  the  safety  appliance 
act  were  reported  for  prosecution. 


Boiler  Inspection  Act 

The  Circuit  Court  of  Appeals,  Sixth  Circuit,  holds  that,  while 
the  Interstate  Commerce  Commission  is  authorized  to  make  rules 
and  orders  in  furtherance  of  the  enforcement  of  section  2  of  the 
Boiler  Inspection  Act,  requiring  boilers  in  operation  to  be  in 
proper  condition,  the  failure  of  the  Commission  to  make  a  rule  or 
order  covering  every  defective  condition  or  construction  within 
the  meaning  of  the  section  does  not  relieve  the  railroad  from  com- 
plying with  its  provisions. — Baltimore  &  Ohio  v.  Groeger,  288  Fed. 
321. 


Locomotive  Shipments  and  Orders  on  Hand 

The  following  table  was  prepared  by  the  Department  of  Com- 
merce showing  July  shipments  of  locomotives  from  the  principal 
manufacturing  plants,  based  on  reports  received  by  the  Bureau  of 
the  Census   from  the  individual  establishments: 
Locomotives 


Shipments: 

Ttilv. 
1923 

211 

28 

Tune. 
"1923 

221 
11 

S 

Ti:lv. 
1922 

122 
f. 

even  mon 
January 

'  1923 

1.543 
101 

1,644 

ths'  total 
to  July 

1922 

342 

148 

Total     . . . 

239 

232 

128 

490 

(end     of 

Unfilled     orders 
month) : 

.      1,652 
86 

.      1,738 

1,854 
104 

1,958 

712 
99 

Foreign     

Total     . 

811 

Condition  of  Equipment 

Fifty-nine  per  cent  of  the  locomotives  inspected  by  the  Bureau 
of  Locomotive  Inspection  of  the  Interstate  Commerce  Commission 
during  the  month  of  July  were  found  defective,  according  to  the 
monthly  report  of  the  commission  on  the  condition  of  railroad 
equipment.  The  number  inspected  was  5,197,  of  which  3,077  were 
reported  as  defective ;  and  568  were  ordered  out  of  service.  The 
^  percentage  found  defective  compares  with  61^  per  cent  during  the 
first  six  months  of  1923,  and  68j4  per  cent  during  the  last  six 
months  of  1922.  The  number  of  accidents  occurring  in  July  and 
caused  by  the  failure  of  some  part  or  appurtenance  of  locomotive 
or  tender,  as  reported  by  the  carriers,  was  115. 

The  Bureau  of  Safety  reports  that  it  inspected  97,412  freight 
cars  during  July,  of  which  5.2  per  cent  were  found  defective  and 


Wage  Statistics  for  May 

The  Interstate  Commerce  Commission's  summary  of  monthly 
reports  of  employees,  service  and  compensation  filed  by  Class  I 
railroads  for  the  month  of  May,  1923,  shows  that  the  number 
of  employees  and  the  amomit  of  compensation  were  greater  than 
for  any  month  since  the  revision  of  the  classification,  July  1,  1921. 
The  number  of  employees  reported  for  May,  1923,  shows  an  in- 
crease of  257,991  or  16.5  per  cent  over  the  number  reported  for  the 
same  month  last  year,  and  an  increase  of  52,567,  or  2.9  per  cent 
over  the  number  reported  for  April,  1923.  The  total  compensation 
for  May,  1923,  was  19.8  per  cent  greater  than  in  May,  1922,  and 
5.6  per  cent  greater  than  in  April,  1923.  Compared  with  the  same 
month  last  year  the  average  straight  time  hourly  earnings  for  all 
employees  reported  on  an  hourly  basis  decreased  from  58  to  56 
cents,  and  overtime  hourly  earnings  decreased  from  11  to  75  cents. 
But  owing  to  more  regular  employment  the  employees  as  a  whole 
averaged  222  hours  in  May,  1923',  as  against  210  hours  in  May, 
1922,  which  resulted  in  an  increase  in  the  average  monthly  earn- 
ings from  $128  to  $132. 


A  New  Department  on  the  Rock  Island 

A  department  of  personnel  and  public  relations,  headed  by  H.  S. 
Ray,  assistant  to  the  president,  who  now  has  the  title  of  director 
of  personnel  and  public  relations,  has  been  established  on  the  Chi- 
cago, .Rock  Island  &  Pacific.  The  department  will  function  under 
two  divisions.  A.  B.  Ramsdell,  assistant  vice-president  in  charge 
of  labor,  will  be  assistant  director  of  personnel  and  W.  E.  Babb, 
editor  of  the  Rock  Island  Magazine,  will  be  assistant  director  of 
public  relations.  The  new-  department  will  attend  to :  Supervision 
of  wages  and  working  conditions ;  supervision  of  recreational  activ- 
ities among  employees,  including  social  clubs,  outings,  musical 
organizations  and  athletic  teams ;  development  of  educational  ac- 
tivities to  help  employees  prepare  for  promotion  and  to  assist  them 
in  developing  their  capacity ;  development  of  housing  facilities  for 
employees,  together  with  the  supervision-  of  Y.  \1.  C.  A.  and  other 
rest  houses  at  terminal  points ;  plans  for  the  improvement  of  the 
health  of  employees  and  conditions  surrounding  their  work;  super- 
vision of  the  Rock  Island  Monthly  Magazine  and  other  employee 
publications ;  supervision  of  advertising  literature  of  an  institu- 
tional character ;  contact  with  civic  and  community  organizations 
and  with  the  public,  to  the  end  that  a  better  mutual  understanding 
may  be  developed  and  maintained. 


The  Booster  Tested  in  English  Passenger  Service 

The  locomotive  booster  has  been  applied  to  an  Atlantic  type  lo- 
comotive of  the  London  &  North  Eastern  Railway  for  experi- 
mental purposes — the  first  booster  to  be  applied  in  England.  The 
locomotive,  which,  according  to  the  Railway  Gazette  (London)  is 
the  company's  No.  1419,  was  built  in  1910.  This  locomotive  has 
20  in.  by  24  in.  cylinders,  is  equipped  with  a  superheater  and 
weighs  165,984  lb.  in  working  order,  exclusive  of  the  tender.  It 
develops  17,340  lb.  tractive  force  at  85  per  cent  of  boiler  pressure 
without  the  booster  and  to  this  the  booster  adds  another  8,500  lb., 
giving  an  increase  of  almost  50  per  cent.  The  locomotive  is  in 
passenger  service  and  it  is  in  this  service  with  an  18-car  train  that 
the  booster  is  being  tested. 

The  company  has  120  locomotives  of  this  type,  the  first  of  which 
were  built  in  1902.  and  all  of  which  have  been  successful  in  service. 
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With  tho  increasing  train-load,  however,  the  low  tractive  force 
of  the  type  has  made  their  operation  increasingly  difticult.  If  the 
application  of  the  booster  is  successful  in  overcoming  the  difficul- 
ties of  starting  and  of  operation  on  heavy  grades,  it  is  thought 
that  the  period  of  usefulness  of  the  locomotives  may  be  consider- 
ably extended.  The  application  of  the  booster  and  the  tests  are 
under  the  supervision  of  H.  N.  Greslcy,  chief  mechanical  engineer 
of  the  company. 


is  that  of  co-operative  research,  whereby  the  testing  laboratory 
facilities  of  several  universities  can  be  utilized  by  the  railways  to 
determine  the  relative  value  of  new  locomotive  devices  and  the 
comparative  efificicncy  of  various  grades  of  coal  in  locomotive  use. 


Tank  Car  Specifications 

The  general  committee  of  tlie  A.  R.  .V.  lias  announced  that  at 
the  refjuest  of  certain  owners  and  uiion  rcconnnendation  from 
the  committee  on  tank  cars,  the  effective  date  of  the  requirements 
of  Section  7  (c)  of  the  Specifications  for  Class  I  and  II  Tank 
Cars,  and  the  last  paragraph  of  Section  7  (d)  of  the  Specifica- 
tions for  Class  III  and  IV  Tank  Cars  is  further  extended  to 
February  1,  1924.  The  sections  of  the  Tank  Car  Specifications 
referred  to  provide  that  no  nipples,  valves  or  other  attachments 
shall  project  below  the  bottom  outlet  cap  except  while  car  is 
being  unloaded. 


France    Adopts    the   Westinghouse    Brake 

The  Superior  Council  of  Railways  of  France  has  ratified  the 
decision  of  a  special  commission  appointed  by  the  Ministry  of 
Public  Works  adopting  the  Westinghouse  air  brake  as  the  standard 
for  F'rench  railways.  The  special  commission  tested  three  brakes, 
viz.,  the  Westinghouse,  the  Lipkowski  and  the  Clayton-Hardy 
vacuum.  It  is  now  proposed  that  the  French  Minister  of  Foreign 
Affairs  should  call  a  meeting  of  representatives  of  the  allied 
countries  in  accordance  with  the  Peace  Treaty -with  the  view  of 
standardizing  air  brakes  in  continental  Europe.  The  choice  of 
the  Westinghouse  brake  is  said  not  to  involve  its  exclusive  use, 
but  that  any  other  similar  pressure  brake  capable  of  being  op- 
erated with  the  Westinghouse  might  be  allowed. 


Fuel    Association    to    Determine    Relative    Values    of 
Coal  and  Oils  for  Locomotives 

The  International  Fuel  Association  is  investigating  the  rela- 
tive values  of  various  locomotive  coals  and  fuel  oils  available 
for  locomotive  use  and  will  present  the  results  in  the  form  of  a 
paper  at  its  next  annual  meeting.  The  relative  value  of  solid 
and  liquid  fuels  is  not  represented  by  their  comparative  B.t.u. 
content  principally  because  the  standby  losses  with  fuel  oil  are 
much  lower  than' where  coal  is  burned.  The  results^  of  this  in- 
vestigation will  be  of  particular  value  to  the  railways  in  determin- 
ing the  relative  prices  they  can  afford  to  pay  for  coal  and  oil. 
This  will  also  establish  the  true  relative  fuel  efBciency  of  rail- 
roads burning  fuel  oil  in  comparison  with  coal  burning  roads. 
The  Interstate  Commerce  Commission  now  fequires  railways 
burning  fuel  oil  to  report  the  equivalent  consumption  of  coal  per 
freight  ton  mile  and  per  passenger  car  mile  on  the  assumption 
that  3'A  barrels  of  fuel  is  equivalent  to  one  ton  of  coal._ 

The  association  has  further  planned  to  make  an  extensive  study 
of  locomotive  fuels  being  mined  in  various  parts  of  the  country 
and  will  present  at  its  next  annual  meeting  a  symposium  on 
methods  best  adapted  to  utilize  such  fuels  as  are  now  available. 
This  will  relate  particularly  to  the  availability  of  lignite,  peat  and 
other  low  grade  fuels  for  locomotive  use.  The  association  also 
contemplates  an  investigation  of  the  interrelation  of  the  numerous 
fuel  economy  devices  now  available.  The  result  of  this  investi- 
gation, which  will  also  be  presented  at  its  next  annual  meeting, 
will  show  the  savings  that  can  be  anticipated  from  a  combina- 
tion of  several  locomotive  fuel  economy  devices  such  as  the 
brick  arch,  superheater,  feed  water  heater,  syphon,  etc.  The 
facts  to  be  developed  in  this  report  are  of  importance  since  the 
use  of  several  of  these  devices  in  combination  is  becoming  quite 
general. 

The  American  Railway  Association  has  recently  expressed  a 
desire  to  co-operate  with  the  International  Railway  Fuel  .Asso- 
ciation with  a  view  to  putting  into  general  practice  methods  de- 
veloped and  recommended  by  the  latter.  Consequently,  it  will  be 
the  purpose  of  this  association  to  devote  considerable  time  hence- 
forth to  the  solution  of  such  detail  problems  relating  to  fuel  use 
as  are  referred  to  it  by  the  A.  R.  A.  joint  cominittee_  on  fuel 
conservation.     The    immediate   problem   now   under    consideration 


MEETINGS   AND   CONVENTIONS 

Southeastern  Carmen's  Association 

The  second  session  of  the  .Southeastern  Carmen's  Association 
will  be  held  at  the  Hotel  .Ansley,  Atlanta,  Ga.,  September  17  and 
18.  The  following  papers  will  be  presented  for  discussion : 
Co-opeiation,  W.  W.  Waits,  Southern;  Care  and  Maintenance 
I'Veight  Air  Brakes,  .'\.  G.  Huston,  Westinghouse  .•\ir  Brake  Com- 
pany; Handling  of  Explosives  and  Inllammables,  W.  H.  Evarts, 
Bureau  of  Explosives ;  Claims  Prevention,  F.  Whittemore,  New 
York,  Chicago  &  St.  Louis ;  .\.  R.  A.  Billing,  B.  F.  Jameson, 
Southern. 


The   following    list    gives   names   of   secretaries,    dates   of   next    or   regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad  clubs: 

Air-Bbake  Association'.^F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
Ypik  City. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters'  As- 
sociation.— C.   Iloicherdt,  202  N(  rth  Hamlin  Ave.,  Chicago. 

American  Railway  Association,  Division  V. — Mechanical.  V.  R.  Haw- 
thorne, 431    South   Dearborn   St.,   Chicago. 

Division  V. — Equipment  Painting  Division. — V.  R.  Hawthorne, 
Chicago.  Meeting  September  4,  5  and  6,  Hollcnden  Hotel,  Cleveland, 
Ohio. 

Division  VI. — Plrciiases  and  Stores. — W.  J.  Farrell,  30  Vesey  St.. 
New  York. 

.\merican  RailV.'ay  Tool  Foremen's  .Association. — W.  C.  Stephenson,  At- 
lantic Coast  Line. 

American  Society  of  Mechanical  Engineers.— Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  .Stuebing,  23 
West  Forty-third   St.,  New  York. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  1315  Spruce 
St.,   Philadelphia,    Pa. 

American  Society  for  Steel  Treating. — W.  H.  Eisenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio.  Convention  October  8-12,  Ballroom  William 
Penn  Hotel,  Pittsburgh,   Pa. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W..  Room  411,  C.  S:  N.  W.  Station,  Chicago.  HI.  Annual 
convention  November  6-9,  Hotel  La  Salle,  Chicago.  Exhibit  by  Rail- 
way Electrical  Supply  Manufacturers'  Association. 

Canadian  Railway  Club. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Regular  meetings  second  "Tuesday  in  eaclf  month,  except  June,  July 
and  August,  at  Windsor  Hotel,  Montreal. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  Great   Northern  Hotel.  Chicago,   111. 

Car  Forilmen's  Association  oi  St.  Louis. — Thomas  R.  Kocneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings,  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis. 

Central  Railw.\y  Club. — H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Meeting  Hotel  Statler,  Buffalo,  N.  Y.,  Sept.  13.  Motioii  pictures  and 
dancing. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  P.  Elliott,  T.  R.  R.  A.  of  St.  Louis,  EaSt  St.  Louis,  III.  Annual 
meeting  Hotel  Slierman.   Chicago,   Ottober  3,  4  and  5. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati, Ohio.  Meetings  second  Tuesday,  February,  May,  SeptSmhcr 
and  November. 

Intern.wional  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 
Michigan  Central,  2347  Clark  Ave.,  Detroit,  Mich. 

Intern.^tional  Railway  Fuel  Association. — J.  B.  Hutchison,  6000  Mich- 
igan Ave.,  Chicago,  111. 

International  Railway  Gener.\l  Foremen's  Association. — William  Hall. 
1061  W.  Wabash  St.,  Winona,  Minn.  Annual  convention.  Hotel 
Sherman,   Chicago,    September  A-7,    1923. 

Master  Boilermakers'  Association. — Ilarrv  D.  Vought,  26  Cortlandt  St., 
New  Y'ork,  N.  Y. 

New  England  Railroad  Club. — W.  E.  Cade.  Jr.,  68.',  .Atlantic  Ave.,  Boston, 
Mass.  Meetings  second  Tuesday  in  each  month,  except  June,  July, 
August  and  September,  Copley-Plaza  Hotel,   Boston,  Mass. 

New  York  Railroad  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York. 
Meeting  third  Friday  of  each  month  except  June,  July  and  August 
at  29  West  Thirty-ninth  street.  New  York. 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.   Y. 

Pacific  Railway  Club. — W.  S.  Wcllnen.  64  Pine  St.,  San  Francisco,  Cal. 
Meetings  second  Thursday  in  each  month  in  San  Francisco  and  Oak- 
land. Cal.,  alternately. 

RAILWAY  Club  of  Pittsburgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Meetings  fourth  Thursday  in  each  month,  except  June, 
July  .and  August,  Fort  Pitt  Hotel,  Pittsburgh. 

St.  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Meetings  second  Friday  each  month,   except  June.  July  and  August. 

Tr.welinc  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth  St.,  Cleveland,  Ohio.  Annual  meeting,  beginning  September  11, 
1923,  Chicago.  Exhibit  by  Railway  Equipment  Manufacturers'  As- 
sociation. 

Western  Railway  Club.— Bruce  V.  Cr.andall,  605  North  Michigan  Ave., 
Chicago.  Meetings  third  Monday  in  each  month,  except  June,  July 
and  August. 
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SUPPLY  TRADE  NOTES 


The  Air  Reduction  Company,  Inc.,  brought  into  production  on 
July  IS  its  new  plant  at  Sharon,  Pa. 

Charles  E.  Meyer,  formerly  secretary  and  treasurer  of  the  Bag- 
nell  Timber  Company,  St.  Louis,  Mo.,  died  on  August  4  at  his 
home  in  that  city. 

D.  T.  Harris,  who  has  been  associated  with  the  sales  department 
oi  the  American  Steel  Foundries  since  1904,  died  in  Rochester, 
Minn.,  on  July  25. 

The  Union  Railway  Equipment  Company  has  discontinued  its 
Montreal  office  and  will  handle  Canadian  business  through  its 
general  office  at  Chicago. 

P.  J.  Willis,  formerly  purchasing  agent  for  the  General  Ameri- 
can Car  Company,  Chicago,  has  become  associated  with  the  Coale- 
Fraser  Lumber  Company,  Chicago. 

The  Flannery  Bolt  Company,  Pittsburgh,  Pa.,  has  appointed  the 
W.  S.  Murrian  Companj-,  with  offices  in  the  Cal  Johnson  building, 
Nashville,  Tenn.,  as  its  southern  representative. 

H.  L.  Erlicher,  formerly  assistant  to  the  general  purchasing 
agent  of  the  General  Electric  Company,  Schenectady,  fsT.  Y.,  has 
been  appointed  assistant  general  purchasing  agent. 

John  R.  Hayward  has  been  appointed  southern  representative 
of  the  Davis  Brake  Beam  Company,  Johnstown,  Pa.  Mr.  Hay- 
ward's  headquarters  are  in  the  First  National  Bank  building, 
Roanoke,  Va. 

The  Oilgear  Company,  Milwaukee,  Wis.,  has  appointed  the  E. 
A.  Kinsey  Company,  235  South  Meridian  street,  Indianapolis,  Ind., 
as  the  selling  agent  for  Oilgear  products  in  the  states  of  Indiana, 
Kentucky  and  Tennessee. 

J.  Leonard  Replogle,  president  and  chairman  of  the  executive 
committee  of  the  Vanadium  Corporation  of  America,  New  York, 
has  resigned  on  account  of  ill  health.  Mr.  .Replogle  remains  as 
a  director  of  the  corporation. 

Negotiations  have  been  completed  for  the  purchase  of  the  Da- 
mascus Brake  Beam  Company,  Cleveland,  Oliio,  by  the  American 
Steel  Foundries,  Chicago,  the  latter  exchanging  1J4  shares  of 
preferred  stock  for  each  share  of  Damascus  common  stock. 

A.  N.  Willsie  has  been  appointed  western  sales  manager  of  the 
Locomotive  Stoker  Company,  with  headquarters  in  Chicago,  to  fill 
the  position  recently  vacated  by  A.  C.  Deverell,  who  has  resigned 
to  go  into  business  for 
himself.  Mr.  Willsie 
started  his  railroad  ex- 
perience in  the  master 
mechanic's  office  on  the 
Chicago,  Burlington  & 
Quiiicy  in  April,  1880. 
He  worked  in  various 
capacities  with  the  Bur- 
lington for  39  years, 
serving  consecutively  in 
the  offices  of  the  time- 
keeper, locomotive  shops, 
car  shops,  and  later  be- 
came locomotive  fireman 
and  locomotive  engine- 
man  and  road  foreman 
of  engines.  He  was  then 
division  master  mechanic, 
also  division  superintend- 
ent and  for  a  number  of 
years  filled  the  position 
of     supervisor     of     fuel 

economy  at  the  general  office  in  Chicago  until  he  entered  the 
service  of_  the  Locomotive  Stoker  Company  as  district  engineer, 
which  position  he  held  up  to  the  time  of  his  appointment  as  west- 
ern sales  manager,  as  above  noted. 

The  American  Brake   Shoe  &  Foundry  Company,   New   York, 
has  purchased  a  four-acre  site  in  North  Kansas  City,  Mo.,  where 


A.     N.    Willsie 


it  will  manufacture  brake  shoes  and  iron  castings.  The  construc- 
tion of  the  building  will  be  started  at  once  and  it  is  hoped  to  have 
it  completed  by  fall. 

E.  F.  Boyle,  Monadnock  building,  San  Francisco,  Cal.,  has  been 
appomted  Pacific  Coast  representative  for  the  Grip  Nut  Company, 
Chicago,    and    J.    L.    Stephenson,    Munsey    building,    Washington,' 

D.  C,  has  been  appointed  a  representative  for  the  Grip  Nut  Com- 
pany on  certain  railroads. 

Harry  J.  Bell,  secretary  and  manager  of  the  Chicago  Safety 
Council  and  formerly  in  charge  of  the  safety  program  of  the  roads 
in  the  Northwestern  region  of  the  United  States  Railroad  Ad- 
ministration, has  resigned  to  become  manager  of  the  safety  division 
of  the  Milwaukee  Association  of  Commerce. 

Henry  J.  Bailey,  vice-president  of  the  Consolidated  Machine 
Tool  Corporation  of  America,  Rochester,  N.  Y.,  has  been  elected 
president,  to  succeed  W.  H.  Marshall,  deceased.  Mr.  Bailey  be- 
gan work  with  the  Hilles 
&  Jones  Company,  Wil- 
mington, Del.,  in  1890,  as 
a  messenger  boy,  when 
he  was  14  years  old.  He 
later  served  as  shipping 
clerk  and  stenographer, 
in  1900  was  appointed 
secretary  of  the  com- 
pany, subsequently  as- 
suming charge  of  sales, 
and  upon  the  death  of 
Alfred  R.  Jones  in  Oc- 
tober, 1918,  Mr.  Bailey 
was  elected  president  of 
the  same  company.  Dur- 
ing his  service  he  worked 
in  all  the  different  de- 
partments of  the  busi-. 
ness.  On  the  formation 
of  the  Consolidated  Ma- 
chine Tool  Corporation 
of    America    in    June, 

1922,  of  which  the  Hilles  &  Jones  Company  forms  a  part,  Mr. 
Bailey  became  vice-president  of  the  new  corporation  in  charge  of 
the  Hilles  &  Jones  works  at  Wilmington,  and  now  becomes  presi- 
dent of  the  corporation,  with  headquarters  at  Rochester,  as  above 
noted.  The  general  offices  of  the  corporation  have  been  removed 
from  New  York  City  to  Rochester,  but  its  district  selling  organi- 
zation will  be  continued  at  17  East  Forty- second  street.  New  York- 
City. 

The  Pawling  &  Harnischfeger  Company,  Milwaukee,  Wis.,  man- 
ufacturers of  excavators,  cranes  and  machine  tools,  has  appointed 
the  Laughlin  Barney  Machinery  Company,  Pittsburgh,  Pa.,  to 
represent  it  in  western  Pennsylvania  and  eastern  Ohio  as  sales 
agents  for  the  company's  horizontal  boring,  drilling  and  milling 
machines. 

E.  H.  Hall,  formerly  superintendent  of  the  car  department  of 
the  Chicago-Great  Western,  with  headquarters  at  Oelwein,  Iowa, 
has  been  appointed  special  representative  of  the  Robert  M.  Lucas 
Company,  Chicago,  manufacturers  of  flexible  corrosion-proof 
cements  for  railroads  for  the  territory  west  of  the  Mississippi 
river  to  the  Pacific  Coast.  Mr.  Hall's  headquarters  will  be  in 
Chicago. 

F.  H.  Rood  has  been  appointed  engineer  of  tests  of  the  Pitts- 
burgh Testing  Laboratory,  with  headquarters  at  Pittsburgh,  Pa. 
Mr.  Rood  is  a  civil  engineer  graduate  of  Syracuse  University. 
For  many  years  he  served  as  engineer  of  tests  for  the  New  York 
State  Highway  Commission  and  for  three  years  was  assistant 
engineer  of  tests,  Pittsburgh  Testing  Laboratory;  then  for  twa 
years  a  research  engineer  with  the  U.  S.  Bureau  of  Public  Roads. 

The  Surplus  Steel  Exchange,  Inc.,  New  York  City,  which  was 
recently  organized,  has  opened  an  office  in  Chicago  at  2257  Oak- 
dale  avenue,  in  charge  of  A.  E.  Thiffault  and  Raymond  I.  Gas- 
pers, both  of  whom  have  been  affiliated  with  the  steel  trade  for 
many  years.  Mr.  Thiffault  was  formerly  with  the  American  Sheet 
&  Tin  Plate  Company,  and  Mr.  Gaspers  was  formerly  with  the 
Illinois  Steel  Company  and  the  American  Sheet  &  Tin  Plate  Com- 
pany. 
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Waldo  H.  Marshall 

While    boys    of    his    age    were    preparing    lor    college    Waldo 
H.   Marshall  was  chief  draftsman  of  the  Rhode   Island   Locomo- 
tive  Works.     His   ideas   of   engineering   design   particularly   con- 
cerning   locomotives    and 
his     ideals    of    managing 
-»,  men   began  to  take   form 

during  his  machinist  ap- 
prenticeship at  those 
works.  Industrious  study, 
deep  thought,  ability,  a 
remarkable  mind,  clear 
and  balanced,  a  lovable 
character,  all  combined 
in  35  years  of  construc- 
tive life,  give  the  world 
a  valuable  and  unusual 
legacy.  Nearly  all  his 
work  was  either  for  or 
directly  with  railroads. 
With  grade  schools  and 
night  school  as  a  founda- 
tion he  became  an  engi- 
neer and  an  administrator. 
Because  he  was  not  a 
college  man  he  was  the 
more  careful  and 
thorough.  Many  a  college  educated  engineer  had  to  go  back 
over  his  work  and  correct  it  because  of  the  direct  thinking,  com- 
mon sense  methods  of  analysis  of  his  superior. 

In  his  early  work  he  profited  by  association  with  David  L. 
Barnes.  He  succeeded  Mr.  Barnes  at  the  Rhode  Island  Locomo- 
tive Works.  Then  he  went  to  New  York  on  engineering  work 
lor  the  New  York  elevated  and  cable  railroads.  Before  the 
\\'orld's  Fair  he  took  the  editorship  of  the  Railway  Review  in 
Chicago  and  later  became  editor  of  the  Railway  Master  Mechanic, 
also  in  Chicago.  During  this  time  he  designed  the  details  of  the 
movable  sidewalk  at  the  World's  Fair.  He  also  designed  and 
patented  the  Simple.x  truck  bolster,  which  represented  the  begin- 
ning of  his  influence  upon  the  design  of  railroad  rolling  stock  in 
the  direction  of  maximum  strength  per  unit  of  weight.  That 
unnecessary  weight  should  e.xist  in  either  cars  or  locomotives 
troubled  him.  He  must  be  credited  with  beginning  systematic 
improvements  in  this  direction. 

He  continued  editorial  work  with  M.  N.  Forney  on  the  .Ameri- 
can Engineer  (new  the  Railway  Mechanical  Engineer)  in  New 
York,  but  with  a  strong  desire  for  a  railroad  opportunity  which 
came  to  him  in  1857  in  the  position  of  assistant  superintendent 
of  motive  power.  Chicago  &  North  Western.  The  Lake  Shore 
&  Michigan  Southern  made  him  superintendent  of  motive  power 
in  18S9  and  here  he  began  to  give  us  the  locomotive  policy  that 
not  only  this  but  every  railroad  needs.  Track  and  bridges  on 
that  road  were  proverbially  light.  He  began  an  epoch  making 
scries  of  locomotive  designs,  the  best  and  moS|t  powerful  the 
rails  would  take.  He  helped  to  get  heavier  track  and  bridges 
and  followed  with  power  developed  in  parallel  with  the  means 
for  carrying  it.  He  was  one  of  the  pioneers  in  locomotive 
terminals  and  then  in  shop  development.  Results  brought  him 
into  the  operating  department  in  1902.  first  as  general  superin- 
tendent and  then  as  general  manager.  During  this  time  he 
found  and  .advanced  many  a  young  man  whom  he  trusted  and 
who  abundantly  justified  his  judgment.  In  these  men  his  ideas 
and  ideals  are  going  forward  for  the  improvement  of  transpor- 
tation. Many  a  young  man  must  say  that  Waldo  Marshall 
made  him.  The  one  who  writes  these  words  says  it  of  himself. 
Waldo  Marshall  himself  was  trusted.  He  once  told  an  intimate 
friend  that  in  his  railroad  career  he  was  only  once  turned  down 
when  he  made  a  recommendation.  That  was  when  the  road, 
without  his  knowledge,  had  already  bought  a  small  road  that 
he  thought  should  be  acquired.  The  young  railroad  officer  who 
"gets"  this  lesson  from  his  life  is  fortunate. 

At  the  time  when  railroads  were  beginning  to  realize  the 
necessity  for  more  powerful  locomotives  he  was  called  in  1906 
to  the  American  Locomotive  Company  as  its  president.  He 
not  only  helped  materially  to  meet  this  need,  but  contributed 
a  vital  part  in  the  direction  of  the  change  in  locomotives  from 
mere  pullers  of  trains  to  efficient  power  plants. 

In  the  World  War  he  rendered  service  with  J.  P.  Morgan  & 
Company  and  with  the  Naval  Consulting  Board.  At  the  close 
of    the    war    he    became    chairman    of    the    board    of    Gillespie    & 


Company.  At  the  time  of  his  death  he  was  chairman  of  the 
board  and  president  of  the  Consolidated  Machine  Tool  Corpora- 
tion of  America  and  director  of  several  companies  and  financial 
institutions. 

Through  his  life  he  sought  to  serve  others.     He  served  them 
well. 

He  was  born  June  7,   1864,  in  Providence,  Rhode  Island.     He 
died   at   Barnstable,    Massachusetts,   August  23. 

G.  M.  Basford. 


H.  W.  Johnston  and  A.  C.  Steinmetz  have  been  appointed  service 
engineers  of  the  Franklin  Railway  Supply  Company,  Inc.,  New 
York  City.  Mr.  Johnston  was  formerly  supervisor  of  machinery 
and  tools  of  the  Delaw'are,  Lackawanna  &  Western  and  later  in 
the  service  of  the  Baltimore  &  Ohio,  reporting  to  the  general 
superintendent  of  motive  power,  and  Mr.  Steinmetz  was  formerly 
an  engineman  on  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
who  also  served  as  a  member  of  the  Board  of  Locomotive  En- 
gineers. 

The  recently  organized  Midvale  Company,  successor  to  the 
historic  Midvale  Steel  Company,  reports  that  it  is  operating  its 
various  departments  on  a  fair  schedule  in  the  production  of  forg- 
ings.  tires,  large  and  small  rings,  roll  shells,  large  crank  shafts, 
hardened  and  ground  rolls,  special  designs  of  extrusion  cylinders 
and  liners,  piston  and  hammer  rods,  and  forged  members  to  with' 
stand  shock  and  fatigue.  It  is  also  producing,  as  a  special  product, 
large  quantities  of  iron  and  steel  castings,  rough  and  machined, 
for  nearby  industries.  There  is  an  active  increase  in  its  business 
of  carbon  and  high  speed  tool  steels,  and  its  purpose  is  to  expand 
its  tool  steel  output  in  the  near  future  to  include  all  analyses 
and  sizes. 

In  charge  of  the  plant  is  Dr.  H.  L.  Frevert.  who  started  with 
Midvale  about  IS  years  ago,  after  graduating  from  Harvard  Uni- 
versity. In  addition  to  the  other  departments,  the  Midvale  Com- 
pany continues  to  conduct  its  research  work  under  the  supervision 
of  Dr.  Frevert  and  John  Lyman  Cox. 

The  Midvale  plant,  in  addition  to  the  steel  works,  forge  and 
hammer  shops  and  rolling  mills,  has  eight  large  machine  shops. 
These  include  one  tire  machine  shop,  a  slicing  shop,  two  roughing 
shops  and  four  shops  for  general  finished  machine<l  work.  In 
addition  to  previously  mentioned  units,  the  Midvale  Company  has 
iron,  steel  and  brass  foundries.  These  foundries  are  utilized  prin- 
cipally for  the  production  of  large  castings  to  go  along  with 
forgings. 

The  following  officers  of  the  company  have  been  elected :  Alva 
C.  Dinkey,  president;  Dr.  Harry  L.  Frevert,  vice-president;  James 
M.  Milliken,  secretary  and  treasurer ;  Stuart  Hazelwood,  vice- 
president  in  charge  of  sales. 

John  N.  Reynolds,  formerly  western  manager  of  the  Railway 
.•\ge — an  announcement  of  w-hose  death  in  San  Diego"  Cal.,  on 
July  10  was  published  in  the   .August  issue  (jf  the  Rnihvay  Me- 

f  chanical  Engineer — w  a  s 
for  many  years  widely 
known  among  officers  of 
railways  and  railway  sup- 
ply companies,  especially 
the  latter.  He  com- 
menced newspaper  work 
with  the  Boston  Adver- 
tiser in  1872.  In  the 
same  year  he  became  as- 
sociated with  Edward 
Vernon  and  others  in 
preparing  and  publishing, 
in  1873  and  1874,  the 
"American  Railroad 
Manual  of  the  United 
States  and  the  Do- 
minion." From  1874  to 
1881  he  was  connected 
with  Poor's  Manual  of 
Railroads.  From  187S 
to  1883  he  did  his  first 
work  in  the  business  de- 
partment of  the  Railroad  Gazette.  From  1881  to  1894  he  was  con- 
nected with  the  National  Car  and  Locomotive  Builder;  and  in  1881 
he  published  the  first  directory  of  street  railways  of  the  United 
States,  Canada,  Mexico  and  South  America.  From  1894  to  1901 
Mr.  Reynolds  was  western  representative  of  the  Railroad  Gazette. 
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In  May,  1901,  he  became  vice-president  of  the  Railway  Age,  which 
position  he  held  until  May,  1908.  On  June  1,  1908,  the  Railroad 
Gazette,  which  was  published  in  New  York,  and  the  Railway  Age, 
which  was  published  in  Chicago,  were  consolidated,  and  Mr. 
Reynolds  was  appointed  western  manager  of  the  consolidated  paper. 
He  continued  to  hold  this  position  until  January,  1913,  when  he 
retired,  later  moving  from  Chicago  to  San  Diego,  Cal.,  where  he 
lived  until  the  time  of  his  death.  Mr.  .Reynolds'  active  connection 
with  railroad  publications  extended  over  a  period  of  40  years. 

Mr.  Reynolds  was  born  in  England,  August  24,  1846.  The  ac- 
companying photograph  was  taken  some  years  ago.  We  are 
printing  it  because  none  of  the  later  pictures  was  a  true  likeness. 

H.  H.  Pleasance,  general  manager  of  sales  of  the  United  Alloy 
Steel  Corporation,  and  H.  C.  Thomas,  assistant  general  manager, 
with  headquarters  at  Canton,  Ohio,  have  been  promoted  to  vice- 
presidents,  with  the  same 
headquarters.  Mr.  Pleas- 
ance entered  business 
with  the  Standard  Oil 
Company  of  Qeveland, 
Ohio,  in  whose  employ 
he  remained  until  1903, 
when  he  entered  the  serv- 
ice of  the  Cambria  Steel 
Company  at  Qeveland. 
After  a  short  time  in  the 
Cleveland  office  he  was 
transferred  to  the  Detroit 
district,  which  embraced 
lower  Michigan  and 
northern  Indiana.  In  1913, 
he  resigned  from  the 
Cambria  Steel  Company 
to  enter  the  employ  of 
the  United  Steel  Com- 
pany as  sales  manager, 
with  headquarters  at 
Cleveland,  Ohio.  In  Janu- 
ary. 1917,  he  entered  the  employ  of  the  United  Alloy  Steel  Cor- 
poration as  assistant  general  manager  of  sales,  which  position 
he  held  until  May  1,  1917,  when  he  was  promoted  to  general 
manager  of  sales.  He  held  the  latter  position  until  his  recent 
■pi  emotion. 

Mr.  Thomas  entered 
the  employ  of  the  Wheel- 
ing Steel  &  Iron  Com- 
pany as  a  chemist  in  1900 
and  subsequently  was 
connected  in  chemical, 
metallurgical  and  operat- 
ing executive  capacities 
with  the  Alan  Wood 
Iron  &  Steel  Company 
and  with  the  United 
States  Steel  Corpora- 
tion's plants  at  Braddock, 
Pa.,  Duquesne,  Donora, 
Clairton  and  Gary,  Ind. 
From  1908  to  1918  he 
was  assistant  general  su- 
perintendent of  the  United 
States  Steel  Corpora- 
tion's plant  at  Gary,  Ind. 
On  the  latter  date  he 
resigned  to  enter  the 
employ     of     the     United 

Alloy  Steel  Corporation  as  general  superintendent  which  position 
he  held  until  September,  1922,  when  he  was  promoted  to  assistant 
general  manager. 

The  co-partnership  of  Robert  W.  Hunt  &  Co.,  Chicago,  on  July 
2  was  incorporated  under  the  name  of  Robert  W.  Hunt  Company 
and  the  officers  are  now  as  follows :  John  J.  Cone,  president,  D. 
W.  McNaugher,  vice-president  and  treasurer,  C.  B.  'Nolte,  vice- 
president  and  general  manager,  W.  A.  Gresens,  secretary  and 
assistant  treasurer.  The  board  of  directors  includes  the  above 
officers,  also  Luther  V.  Rice  and  J.  C.  Ogden.  The  official, per- 
sonnel of  the  corporations,  20  domestic  and  8  foreign,  or  inter- 
national offices,  remains  unchanged. 
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Rivet  Forges.— A  4-page,  illustrated  bulletin.  No.  504,  describ- 
ing a  new  suction  feed  type  \enturi  fuel  oil-burning  rivet  forge, 
has  recently  been  issued  by  the  Hauck  Manufacturing  Company, 
Brooklyn,  N.  Y. 

Portable  Oil  Heaters.— A  16-page  illustrated  bulletin.  No.  503, 
describing  the  latest  Venturi  oil-burning  torch  for  making  loco- 
motive steel  car  and  rip  track  repairs,  has  recently  been  issued 
by  the  Hauck  Manufacturing  Company,  Brooklyn,  N.  V. 

Zinc  Roofing.— The  New  Jersey  Zinc  Company,  New  York, 
has  issued  a  small  leaflet  outlining  the  adaptability  of  standing- 
seam  Horse  Head  zinc  rooring  for  many  types  of  buildings.  The 
leaflet  is  illustrated  with  sketches  showing  how  the  roofing  is 
applied. 

Alternating  Current  Ml)Tors. — The  Reliance  Electric  &  En- 
gineering Company,  Cleveland,  Ohio,  has  just  issued  a  14-page 
illustrated  bulletin.  No.  5018,  descriptive  of  its  new  line  of  Type 
AA  induction  motors  for  two  and  three  pliase  alternating  current 
circuits.  These  motors,  which  are  of  the  squirrel  cage  type,  range 
in  sizes  from  lA  to  25  hp.,  and  in  speeds  from  900  to  1,800  r.  p.  m. 

Riveters. — The  Hanna  Engineering  Works,  Chicago,  has  re- 
cently issued  a  64-page  illustrated  booklet.  Catalogue  No.  5,  fully 
describing  the  design  and  construction  of  its  compression  yoke 
riveters,  which  range  in  sizes  from  4  in.  to  21  ft.  reach,  and  in 
capacities  from  10  to  ISO  tons.  These  riveters  are  particularly 
adapted  for  use  in  the  boiler,  tank,  structural,  bridge,  car,  and 
steel  shipbuilding  industries. 

Stools,  Chairs  and  Factory  Equipment. — The  Angle  Steel 
Stool  Company,  Plainwell,  Mich.,  is  distributing  a  40-page  illus- 
trated catalogue,  showing  many  patterns  of  angle  steel  constructed 
stools  and  chairs,  including  specially  designed  folding  chairs  for 
car  usage  and  steel  and  wood  seated  stools  and  chairs  of  both  the 
stationary  and  revolving  types  for  the  shop  and  office.  Bench 
legs,  chip  pans,  tote  boxes,  staves  and  trucks  for  shop  use  are 
also  listed. 

Mixing  Coal. — In  a  12-page  illustrated  bulletin,  the  Roberts  & 
Schaefer  Company,  Chicago,  present  a  number  of  excellent  photo- 
graphs and  a  description  of  the  South  Junction  coaling  station  of 
the  Delaware  &  Hudson,  which  was  designed  to  mix  anthracite 
and  bituminous  coal  in  delivering  this  coal  from  the  track  hoppers 
to  the  storage  bin.  Illustrations  and  brief  descriptions  are  also 
given  of  other  coaling  stations  recently  built  by  this  company  on 
various  railroads. 

A  Test  of  Integral  Waterproofing. — In  an  eight-page  folder 
issued  by  the  Truscon  Laboratories,  a  report  is  presented  of  tests 
made  by  Samuel  R.  T.  Very,  architect,  on  the  increased  imper- 
meability of  concrete  containing  an  integral  waterproofing  com- 
pound. The  report  is  presented  in  an  entertaining  way  with  no 
similarity  to  the  exceedingly  prosaic  style  commonly  used  in  re- 
porting such  tests.  The  conclusions  obtained  are  also  presented 
in  a  concise  way  so  that  the  busy  reader  has  no  difficulty  in  getting 
at  the  fundamental  facts.  As  pointed  out  in  the  report,  the  tests 
were  conducted  so  as  to  approximate  as  nearly  as  possible  the 
kind  of  workmanship  commonly  obtained  in  actual  concreting 
rather  than  that  secured  under  laboratory  conditions. 

Oil  Storage  Systems. — An  attractively  prepared  bulletin  con- 
taining 49  8-in.  by  10-in.  pages  devoted  to  oil  storage  systems  has 
been  issued  by  S.  F.  Bowser  &  Co.,  Inc.,  Fort  WajTie,  Ind. 
This  bulletin  is  intended  primarily  for  reference  by  railroad  men 
who  have  to  deal  with  the  pumps,  tanks  and  devices  used  in  stor- 
ing or  handling  oils,  gasoline  and  other  liquids.  Clear-cut  illus- 
trations in  color  accompanied  by  appropriate  descriptive  data  are 
given  in  various  parts  of  the  equipment,  including  agitators, 
agitator  tanks,  barrel-filling  equipment,  carload  storage  tanks, 
gravity-filling  devices,  measuring  systems,  oil  pumps,  mixing 
tanks,  self-measuring  pumps,  signal  oil  pumps  and  out-pits,  and 
many  others.  Several  interesting  illustrations  are  included  of  oil 
supply  cars  which  are  now  in  satisfactory  service,  effecting  im- 
portant economies  in  handling  and  supplying  oils  to  outlying 
points.  The  bulletin  explains  the  advantages  of  Bowser  equipment 
in   economy,   convenience,   safety,   dependability   and    long   service. 
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EQUIPMENT  AND  SHOPS 


Locomotive    Orders 

The  Savannah  &  Atlanta  has  placed  an  order  for  one  2-8-2 
type  locomotive  with  the  Baldwin  Locomotive  Works. 

The  Toronto,  Hamilton  &  Buffalo  has  ordered  two  4-6-2 
type  locomotives   from  the  American  Locomotive   Company. 

SuL  Miniera  Rede.de  Vi.\c.\o,  Brazil,  has  ordered  two  2-8-0 
and  si.\  4-6-0  type  locomotives  from  the  Baldwin  Locomotive 
Works. 

The  Californi.^  Western  Railroad  &  X  avigation  Com  fan  v 
has  ordered  one  4-6-0  type  locomotive  from  the  Baldwin  Locomo- 
tive Works. 

The  Richmond,  Fredericksburg  &  Potomac  has  ordered  two 
4-6-2  locomotives  from  the  .American  Locomotive  Company  and 
two  4-6-2  type  from  the  Baldwin  Locomotive  Works. 


Locomotive  Repairs 

The  St.  Louis-San  1-'rancisco  is  to  convert  the  passenger  loco- 
motives on  its  lines  between  St.  Louis,  Mo..  Oklahoma  City, 
Okla.,  Memphis,  Tenn.,  and  Kansas  City,  including  all  locomotives 
on  suburban  runs  and  also  switching  engines,  to  oil  burners,  and 
intends  to  complete  the  job  by  October  1.  With  this  change  14 
passenger  engines  will  be  released  for  freight  service,  since  the 
oil  burners  will   make  longer  runs. 

Passenger  Car  Orders 

The  Havana  Central  has  ordered  3  Mack  gasoline  rail  motor 
cars  from  the  International  Motor  Company  for  use  on  the  United 
Railways  of  Havana. 

The  Missouri  Pacific  has  ordered  18  coaches,  12  chair  cars  and 
10  baggage  cars  from  the  .American  Car  &  Foundry  Company,  and 
9  divided  coaches,  3  cafe  club  cars  and  8  dining  cars  from  the 
Pullman  Company. 

Passenger  Car  Repairs 

The  Lake  Erie  &  Western  is  having  steel  center  frames  and 
axle  lighting  equipment  installed  on  15  coaches  in  its  shops  at 
Stoney  Island,  Chicago. 

The  New  York  Central  is  making  repairs  to  10  coaches  in 
the  Collinwood,  Ohio,  shops.  The  improvements  include  putting 
steel  underframes  on  these  coaches. 

Freight   Car   Orders 

The  Canadian  National  has  ordered  1,000  automobile  cars 
from  the  Pressed  Steel  Car  Company. 

The  Wabash  has  ordered  75  steel  underframes  for  freight  cars 
from  the  American  Car  &  Foundry  Company. 

The  Chicago  &  North  Western  has  placed  an  order  with  the 
General  American  Car  Company  for  1,000  stock  cars. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  lOO  steel 
underframes  for  box  cars  from  the  Pressed  Steel  Car  Company. 

The  General  Sugar  Company,  New  York  City,  has  ordered 
100  cane  cars  of  30  tons'  capacity  from  the  Gregg  Company,  Ltd. 

The  Mexican  Petroleum  Company  has  ordered  25  tank  cars 
of  8.000  gal.  capacity  from  the  General  .American  Tank  Car  Cor- 
poration. 

The  Standard  Oil  Company  of  New  Jersey  has  ordered  12 
SO-ton  steel  dump  cars  from  the  American  Car  &  Foundry  Com- 
pany. 

The  Chic.\go  &  North  Western  has  ordered  50  center  con- 
structions for  freight  cars  from  the  Western  Steel  Car  &  Foundry 
Company. 

The  Shell  Company  of  California  (San  Francisco),  has 
ordered  60  tank  cars  of  10,100  gal.  capacity  with  SO-ton  trucks 
from  the  Pennsylvania  Tank  Car  Company. 


The  Pere  Marquette  has  ordered  300  underframes  from  the 
Pressed  Steel  Car  Company.  These  arc  to  be  used  for  rc- 
irigerator  cars  to  be  built  in  the  railroad  company's  shop. 


Freight   Car   Repairs 

The  Atlanta  &  West  Point  will  rebuild  75  box  cars  in  its 
shops  at  Montgomery,  Ala. 

The  Fere  Marquette  ordered  25  steel  center  constructions  for 
caboose  cars,  from  the  Pressed  Steel  Car  Company. 

The  Carnegie  Steel  Company  has  ordered  repairs  to  22 
gondola  cars  from  the  Tonawago  Car  Company,  Warren,  Ohio. 

The  Philadelphia  &  Reading  has  arranged  for  the  repair  of 
,500  steel  hopper  cars  w-ith  the  Standard  Steel  Car  Company,  at 
Middletown,  Pa.,  and  for  the  repair  of  200  steel  hopper  cars  with 
the  Pressed  Steel  Car  Company. 

The  New  York  Central  has  given  a  contract  to  the  Standard 
Tank  Car  Company  for  the  repair  of  500  all-steel  hopper  cars  of 
55  tons'  capacity  for  the  Pittsburgh  &  Lake  Erie,  instead  of  for 
converting  500  old  box  cars  to  stock  cars  as  was  reported  in  the 
.August  Railway  Mechanical  Engineer.  The  conversion  of  the  500 
box  cars  to  stock  cars  will  be  carried  out  by  the  Standard  Steel 
Car  Company. 


Machinery  and  Tools 

The  New  York  Central  has  placed  an  order  for  a  42-in. 
lathe. 

The  Texas  &  Pacific  has  ordered  a  five-ton  hainl  p.:iwcr  crane 
from  the  Whiting  Corporation. 

The  Chicago,  Burlington  &  Quincy  has  ordered  one  20-ton 
locomotive  crane  from  the  Browning  Company. 

The  Southern  Pacific  has  placed  orders  for  a  200-ton  loco- 
motive lifting  crane  and  a  215-ton  crane  for  its  Los  Angeles 
shops. 

The  Pere  Marquette  has  placed  orders  for  a  number  of  tools 
including  3  axle  lathes ;  a  plate  flanging  clamp ;  3  steam  hammers 
of  1,500-lb.,  2.S0O-lb.,  and  6,0OO-lb.  capacity,  respectively:  a  loco- 
motive axle  journal  turning  lathe;  a  100-in.  tire  boring  and  turning 
mill;  a  36-in.  planer;  a  36-in.  slab  miller;  a  66-in.  vertical  miller; 
3,  S-ft.  radial  drills ;  a  two-spindle  rod  borer  and  some  miscellane- 
ous types  of  tools,  including  milling  machines  and  lathes. 

Shops  and  Terminals 

Detroit  Terminal. — This  company  has  awarded  a  contract  to 
the  Roberts  &  Schaefer  Company,  Chicago,  for  the  installation  of 
an  electric  cinder  handling  plant  it   Detroit,   Mich. 

Kansas  City  Southern. — This  company  will  rebuild  its  car 
repair  shop  at  Shreveport,  La.,  which  was  damaged  by  fire  on 
July  11,  with  a  loss  estimated  at  $125,000.  including  equipment. 

Pere  Marquette. — This  company  has  awarded  a  contract  to 
the  .Arnold  Company,  Chicago,  for  the  construction  of  a  16-stalI 
brick  roundhouse  and  the  installation  of  a  100-ft.  turntable  at 
Erie,  Mich. 

Missouri  Pacific— This  company  has  awarded  a  contract  to 
the  Folweil-.A.hlskog  Construction  Company.  Chicago,  for  the 
erection  of  a  one-story,  concrete  boiler  house  adjacent  to  the  new 
grain  elevator  at  St.  Louis. 

Chicago  &  North  Western.— This  company  has  awarded  a 
contract  to  the  Howlett  Construction  Company,  Moline,  111.,  for 
the  erection  of  a  200-ton  frame  coaling  station,  with  automatic 
electrical  equipment,  at  Waseca,  Minn. 

Union  Pacific. — This  company  has  awarded  a  ccntract  to  the 
Graver  Corporation,  East  Qiicago.  Ind.,  for  a  25.000  gallon  per 
hour  capacity  water  treating  plant  at  Armstrong,  Kansas,  and 
a  plant  of  the  same  capacity  at  Mary.sville,  Kans. 

New  York,  Chicago  &  St.  Louis.— This  company  has  awarded 
a  contract  tc  the  Roberts  &  Schaefer  Company,  Chicago,^  for  the 
construction  of  a  700-ton  reinforced  concrete  coaling  station  with 
automatic  elevating  equipment,  at  Conneaut,  Ohio. 
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L.-\KE  Erie  &  Western.— This  company  has  authorized  the 
construction  of  improvements  and  additions  to  its  shops  at  Lima, 
Ohio,  at  a  cost  of  appro.ximately  $150,000.  When  the  new  facih- 
ties  are  completed,  the  Lima  shops  will  constitute  the  largest 
repair  shops  on  the  consolidated  Nickel  Plate  system. 

Illinois  Central. — This  company  has  awarded  a  contract  to 
the  Graver  Corporation,  East  Chicago,  Ind.,  for  the  installation 
of  water  treating  plants  at  Webster  City,  Iowa  Falls,  Parkers- 
burg  and  Dixcn,  111.  The  company  has  also  authorized  the  con- 
struction of  a  new  18-stall  roundhouse  and  coaling  station  at 
Council  Bluffs,  Iowa,  and  has  awarded  a  contract  to  the  Hewlett 
Construction  Company,  Molinc,  111.,  for  the  construction  of  a  500- 
ton  reinforced  coaling  station  at  Central  City,  Ky. 

Chicago,  Rock  Island  &  Pacific— This  company  has  autlior- 
ized  the  construction  of  the  following  new  facilities  and  better- 
ments :  Water  treating  plants  at  Cedar  Rapids,  Iowa ;  Albert  Lea, 
Minn. ;  Faribault  and  Owatonna,  Minn. ;  Fairbury,  Neb. ;  Scandia, 
Kan.,  and  Willard :  a  400-ton  coaling  station  and  cinder  pit  at 
Rock  Island,  111.,  a  200-ton  coaling  station  and  cinder  pit  at  Council 
Bluffs,  Iowa,  a  400-ton  coaling  station  at  Eldon,  Iowa,  and  a  300- 
ton  coaling  station  at  Dalhart,  Tex. ;  extension  of  four  roundhouse 
stalls,  replacing  of  a  cinder  pit  and  building  a  drop  pit  at  Hailey- 
ville,  Okla. ;  the  construction  of  four  new  stalls  and  the  extension 
of  13  stalls  in  the  roimdhouse  at  Shawnee,  Okla. 


PERSONAL  MENTION 


General 

Leo  Burke  has  been  appointed  master  car  builder  of  the  Minne- 
apolis &  St.  Louis,  with  headquarters  at  Minneapolis,  Minn. 

Eugene  S.  Marsh  has  been  appointed  general  storekeeper  of 
the  Wheeling  &  Lake  Erie,  with  headquarters  at  Brewster,  Ohio, 
succeeding  William  Hunt,  resigned. 

O.  T.  Rees,  assistant  chief  chemist  of  the  Atchison,  Topeka 
&  Santa  Fc,  with  headquarters  at  Topeka,  Kan.,  has  been  pro- 
moted to  chief  chemist,  succeeding  W.  A.  Powers,  resigned. 

H.  W.  Johnson  has  been  appointed  superintendent  of  motive 
power  and  rolling  stock  of  the  Minneapolis  &  St.  Louis,  with 
headquarters  at  Minneapolis,  Minn.,  succeeding  William  Gemlo, 
resigned.  Lee  Chapman  has  been  appointed  assistant  superin- 
tendent of  motive  power  and  rolling  stock,  with  the  same  head- 
quarters. 

J.  E.  O'Brien,  manager  of  the  mechanical  department  of  the 
Seaboard  Air  Line,  will  hereafter  be  chief  of  motive  power  and 
equipment.  Mr.  O'Brien  will,  as  heretofore,  report  to  the  vice- 
president  and  general  manager;  also  to  the  president. 

G  N.  DeGuire  has  been  appointed  manager  of  the  Department 
cf  Equipment,  United  States  Railroad  Administration,  succeeding 
Frank  McManamy,  who  has  been  appointed  Interstate  Commerce 
Commissioner.  Mr.  DeGuire  was  born  at  Appleton,  Wis.,  on 
March  31,  1880.  At  the  age  of  17  he  entered  the  shops  of  the 
Valley  Iron  Works,  Appleton,  Wis.,  as  a  machinist  apprentice. 
After  serving  lour  years  in  that  capacity,  he  entered  the  service 
of  the  Chicago  &  North  Western  at  Kaukauna,  Wis.,  as  a  locomo- 
tive fireman,  and  was  promoted  to  locomotive  engineman  in  1905. 
Seven  years  later  he  was  granted  a  leave  of  absence  covering  a 
large  portion  of  each  year  and  which  extended  over  a  period  of 
tour  years,  so  as  to  permit  him  to  visit  the  principal  railroad 
terminals  in  the  central  and  eastern  parts  of  the  United  States 
for  the  purpose  of  making  a  study  of  shop  and  enginehouse 
operation  and  the  construction  and  maintenance  of  locomotives 
and  cars.  Following  this  Mr.  DeGuire  arranged  for  and  super- 
vised a  special  course  at  the  Chicago  shops  of  the  Chicago  & 
North  Western  covering  construction  and  maintenance  of  loco- 
motive boilers.  In  1916  he  was  appointed  inspector  in  the  Bureau 
of  Locomotive  Inspection  in  the  Philadelphia  district.  On  January 
1,  1918.  when  the  railroads  were  placed  under  federal  control 
Mr.  DeGuire  was  appointed  general  supervisor  of  equipment, 
division  of  operation,  in  charge  of  shop  and  enginehouse  operation 
on   lines   east   of   Chicago,   and   was   later  promoted   to   assistant 


manager,  department  of  equipment,  which  position  he  was  holding 
yt  the  time  of  his  recent  promotion. 

Master  Mechanics  and  Road  Foremen 

F.  E.  Hillman  has  been  appointed  assistant  road  foreman  of 
engines  of  the  Northern  division  of  the  Chicago  Great  Western, 
with  headquarters  at  Rochester,  Minn. 

S.  H.  Bray  has  been  appointed  road  foreman  of  engines  of  the 
San  Joaquin  division  of  the  Southern  Pacific,  with  headquarters 
at  Bakersheld,  Cal.,  succeeding  C.  W.  Jones,  who  has  been  as- 
signed to  other  duties. 

C.  B.  Rogers  has  been  appointed  master  iwechanic  of  the  Minne- 
apolis &  St.  Louis,  with  headquarters  at  Marshalltown,  Iowa,  suc- 
ceeding L.  D.  Brown,  resigned.  The  position  of  master  mechanic 
at  JMinneapolis  has  been  abolished  and  Mr.  Rogers'  jurisdiction 
will  extend  over  the  entire  system. 

P.  Campbell,  assistant  superintendent  of  motive  power  of  the 
Chicago  Junction,  with  headquarters  at  Chicago,  has  been  ap- 
pointed to  the  newly  created  position  of  master  mechanic,  with 
the  same  headquarters,  and  the  office  of  assistant  superintendent 
of  motive  power  has  been  abolished. 

Purchasing  and   Stores 

G.  A.  J.  Carr,  division  storekeeper  of  the  Chicago,  Milwaukee 
&  St.  Paul,  with  headquarters  at  Minneapolis,  Minn.,  has  been 
promoted  to  assistant  district  storekeeper,  with  the  same  head- 
quarters, and  will  be  succeeded  by  H.  E.  Rice,  division  store- 
keeper, with  headquarters  at  Austin,  Minn.,  who  in  turn  will  be 
succeeded  by  W.  M.  Glenny. 

Obituary 

M.  S.  Montgomery,  fuel  supervisor  of  the  Northern  Pacific, 
with  headquarters  at  St.  Paul,  Minn.,  died  in  that  city  on  Au- 
gust 8. 

George  A.  Xolpe,  grand  vice-president  of  the  Brotherhood  of 
Railway  Carmen  of  America,  died  in  Cincinnati,  Ohio,  on  Au- 
gust 11. 

George  L.  Harvey,  who  was  an  early  designer  of  steel  cars 
and  the  inventor  of  the  Harvey  friction  draft  gear  spring  and 
also  of  a  pliotographic  apparatus,  died  in  Chicago  on  August  13. 
Albert  B.  Corinth,  general  inspector  of  the  Atlantic  Coast 
Line,  with  headquarters  at  .Rocky  Mount,  North  Carolina,  died 
at  his  home  on  August  21.  Mr.  Corinth  was  born  on  January  2, 
1854,  at  Philadelphia,  Pa. 
He  was  educated  at 
Girard  College  at  Phila- 
delphia, Pa.,  graduating 
with  the  class  of  1870. 
He  entered  railway  serv- 
ice on  July  22,  1872,  as 
apprentice  on  the  P.  &  E. 
division  of  the  Pennsyl- 
vania at  Renovo,  Pa. 
Since  July  22,  1876,  he 
had  been  consecutively 
six  years  in  charge  of 
cabinet  shops  of  the 
Louisville  &  Nashville  at 
Louisville,  Ky. ;  one  year 
in  charge  of  freight  car 
building  with  the  Ohio 
Falls  Car  Company,  Jef- 
fersonville,  Ind. ;  five 
years  master  car  builder, 
Georgia  division,  East 
Tennessee,   Virginia,   and 

Georgia,  at  Atlanta,  Ga.;  three  years  in  charge  of  freight  equip- 
ment, Chicago  &  North  Western  at  Chicago ;  three  years  in  charge 
of  the  car  department,  Georgia  Pacific  division,  Richmond  &  Dan- 
ville at  Birmingham,  Ala. ;  six  years  foreman,  car  repairs,  South- 
ern Railway,  Knoxville,  Tenn.  From  January  30.  1900,  to  Febru- 
ary 1,  1908,  he  was  assistant  superintendent  Motive  Power,  At- 
lantic' Coast  Line,  in  charge  of  car  department  at  Wilmington, 
N.  C;  from  February  1,  1908,  to  the  day  of  his  death  he  was 
general  inspector  of  the  same  road  at  Rocky  Mount,  N.  C. 
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The  practice  of  drawing  up  charts  showing  the  type  of  organi- 
zation and  manner  of  control  has  been  common  to  industrial 
concerns  for  a  number  of  years.     Be- 
Charting  cause  of  the  type  and  character  of  work 

Shop  performed  in  the  average  railroad  shop, 

Organizations  the  practice  of  charting  such  organiza- 
tions has  been  limited  to  the  larger 
railroads.  In  many  shops  the  duties  and  scope  of  each 
officer,  foreman  and  workman  have  been  explained  when 
they  first  start  in  the  work  of  a  new  position,  or  in  many 
instances  the  individual  already  knows  from  previous  ex- 
perience in  the  organization  the  scope  and  limits  of  activity 
of  the  new  position  that  he  is  about  to  step  into.  Every  now 
and  then  someone  oversteps  his  authority  and  if  this  happens 
too  frequently,  friction  between  individuals  and  departments 
is  bound  to  occur.  It  is  not  difficult  to  work  up  a  chart 
showing  the  relationship  between  departments,  the  scope  of 
activities  and  the  limits  of  authority  of  various  officials  and 
department  heads.  Keeping  such  charts  up-to-date  will  show 
up  the  weaknesses  and  shortcomings  of  the  organization  and 
indicate  possible  procedure  to  remedy  such  defects.  Or- 
ganization charts  posted  in  offices  and  at  various  places 
throughout  the  shop  will  give  the  official  and  the  men  a 
visual  understanding  of  what  their  duties  are  and  their 
relationships  to  one  another.  Charts  also  tend  to  arouse  a 
feeling  of  confidence  in  officers  and  men.  They  will  shed 
light  on  many  phases  of  shop  organization  and  management 
that  otherwise  might  remain  in  the  dark. 


It  will  pay  our  readers  to  study  carefully  the  report  of  the 

General   Foremen's  convention   published  elsewhere   in   this 

issue.     The  convention  was  addressed 

Check  by  James  C.  Davis,  director  general  of 

Your  Machine  railroads,  and  was  highly  inspirational 
Operations  '^i  making  foremen  appreciate  the  im- 
portance of  p>ersonnel  problems  and  see- 
ing beyond  their  own  particular  departments.  In  addition, 
many  more  tangible,  if  perhaps  less  generally  important, 
practical  suggestions  were  made  regarding  shop  methods  and 
devices. 

In  discussing  machine  shop  work,  Karl  Berg,  superin- 
tendent of  the  McKees'  Rocks  locomotive  shops  of  the  Pitts- 
burgh &  Lake  Erie,  said  in  effect  that  foremen  should  con- 
stantly question  if  present  machine  methods  are  most  econom- 
ical. This  advice  is  sound  and  should  be  taken  to  heart  by 
railroad  shop  foremen  because,  as  pointed  out  by  Mr.  Berg, 
labor  prices  are  subject  to  change;  material  prices  are  con- 
stantly changing;  what  is  economical  machine  practice  today 
may  be  costly  practice  tomorrow.  The  margin  between  what 
it  costs  a  railroad  to  make  certain  articles  or  to  purchase 
them  is  frequently  small  and,  without  a  constant  check  on 
costs,  articles  may  continue  to  be  made  in  local  shops  when 
they  could  be  bought  for  less  money. 

Mr.  Berg  also  commented  emphatically  on  several  phases 
of    the    shop    equipment    situation    to    which    the    Railway 


Mechanical  Engineer  has  given  considerable  attention  in  re- 
cent months.  He  explained  the  need  of  most  railroad  shops 
for  more  modern  machine  tools  and  labor-saving  equipment 
in  view  of  present  high  labor  costs.  He  advised  the  more 
general  use  of  manufacturing  methods  in  large  shops  and 
centralized  production  departments  where  the  manufacture 
and  assembly  of  interchangeable  parts  present  marked  op- 
portunities for  economy.  This  is  plainly  a  vital  point  and 
one  deserving  more  attention  in  the  future  than  it  has  re- 
ceived in  the  past.  Not  only  can  specialized  high  production 
machinery  thereby  be  used  with  a  favorable  reduction  in  cost, 
but  having  these  parts  finished  or  semi-finished  in  advance 
insures  the  return  of  bad-order  equipment  to  service  with  a 
minimum  delav. 


Just  three  elements  enter  into  the  product  of  industry,  whether 
it  be  manufactured  articles,  such  as  furniture  and  automo- 
biles, or  repaired  and  rebuilt  locomo- 
Elimination  tives  and  cars.  They  are  material,  the 
of  Waste —  use  of  facilities,  and  labor.  All  three 
Competition  elements  are  placed  at  the  disposal  of 
the  supervisor  and  the  cost  of  his  out- 
put depends  on  the  efficiency  with  which  he  u.ses  them.  The 
last  two  resolve  themselves  into  the  use  of  time — the  time  of 
machines  and  the  time  of  men.  There  are  great  possibilities 
for  reducing  waste  in  all  three  of  these  elements.  Some  of 
the  causes  of  waste,  particularly  in  the  time  element,  are,  it 
is  true,  not  within  the  control  of  the  railroads  and  certainly 
not  within  the  control  of  the  individual  foreman  or  shop 
executive.  The  problem  of  unemployment  created  by  pe- 
riodical depressions,  for  instance,  is  oi^e  which  will  require 
the  co-operative  action  of  every  part  of  our  entire  industrial 
system.  But  is  there  a  railroad  shop  in  which  there  are  not 
still  many  opportunities  for  the  better  utilization  of  the  time 
of  facilities,  or  for  making  the  time  of  employees  more  effec- 
tive? Few  shops  have  as  extensive  crane  facilities  as  might 
be  desired.  Is  it  not  possible,  for  instance,  that  a  slight  re- 
organization of  the  operations  depending  on  crane  service 
may  reduce  the  waste  of  the  time  of  these  facilities  at  certain 
idle  periods  and  make  them  much  more  effective?  Are  there 
not  numerous  cases  where  a  few  simple  special  tools  or  jigs 
have  effected  a  marked  conservation  in  the  time  of  a  lathe,  a 
planer,  a  shaper,  or  a  milling  machine,  as  well  as  the  time 
of  the  men  operating  it  and  the  time  of  others  w-hose  work  de- 
jiends  upon  its  output?  Are  there  not  also  still  many  op- 
[jortunities  for  reducing  the  waste  of  material,  either  Ijy 
reclamation  or  by  ijetter  shop  i)ractice?  These  examples  do 
not  begin  to  cover  the  wide  range  of  opportunities  that  no 
doubt  will  suggest  them.selves  to  every  one  of  our  readers. 
What  has  been  done  in  one  shop  may  be  highly  sugge.stive 
of  opportunities  still  available  for  further  improvement  in 
some  other  equally  well  managed  shop.  Therefore,  to  answ-er 
these  questions  and  to  make  our  colunms  a  clearing  house  for 
the  most  productive  methods  of  conserving  material  and  time, 
we  are  offering  a  first  prize  of  $50  and  a  second  prize  of  $35 
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for  the  two  best  articles  received  on  or  before  November  IS, 
telling  of  actual  instances  of  the  elimination  of  such  wastes. 
The  prizes  will  be  awarded  on  the  basis  of  the  constructive 
value  of  the  suggestions  contained  in  the  articles  submitted. 
The  articles  should  be  specitic  and  accompanied  by  illustra- 
tions wherever  possible.  Articles  to  which  prizes  are  not 
awarded,  but  which  are  used  in  our  columns,  will  be  paid  for 
at  space  rates.  Don't  miss  this  opportunity  to  be  of  real 
service  to  your  industry. 


The  attempt  to  establish  standard  bo.x  car  designs,  with  the 

single  exception  of  the  establishment  of  uniform  standard 

time,  is  probably    the    biggest    project 

What  About       ever     undertaken     by     the     American 

the  Standard  railways,  acting  together  voluntarily 
Box  Cars?  through  the  American  Railway  Asso- 
ciation. The  project  has  now  been 
brought  to  completion  in  the  standard  box  car  designs  placed 
before  the  Mechanical  Division  at  its  annual  meeting  in 
June,  and  it  only  remains  to  be  seen  whether  or  not  the  effort 
has  t^een  in  vain  after  the  returns  from  the  letter  ballot  now 
in  the  hands  of  the  members  have  been  counted. 

It  is  not  the  purpose  of  the  Railway  Mechanical  Engineer 
to  enter  into  a  discussion  of  the  details  of  the  design.  As 
stated  in  these  columns  last  month,  no  question  has  been 
raised  but  that  the  general  designs  will  produce  good  cars. 
Just  how  good,  relatively,  will  remain  a  matter  of  contro- 
versy until  the  question  is  settled  by  experience  over  a  con- 
siderable period  of  service  with  large  numbers  of  the  cars 
built  from  these  designs.  It  is  evident  beyond  a  doubt,  how- 
ever, that  the  designs  do  represent  a  balancing  of  the  various 
opinions  as  to  what  are  the  most  important  requirements  to 
be  met  in  box  car  construction,  including  such  factors  in  the 
problem  as  price,  strength  and  weight.  The  members  of  the 
committee  that  developed  and  presented  these  designs  were 
chosen  to  represent  all  sections  of  the  United  States  and 
Canada,  and  collectively  represent  the  ownership  of  at  least 
two-thirds  of  the  freight  car  equipment  of  America.  Further- 
more, on  this  committee  were  representatives  of  railroads  that 
are  diametrically  opposed  in  their  policy  with  respect  to  the 
relative  importance  of  the  greatest  strength  on  one  hand  and 
the  least  possible  weight  on  the  other.  It  may  be  concluded, 
therefore,  that  the  acceptance  of  the  designs  as  they  now  stand 
will  require  as  little  compromise  on  the  part  of  the  members 
of  the  American  Railway  Association  as  any  designs  that 
could  be  developed  by  the  Car  Construction  Committee, 
either  with  its  present  or  an  entirely  new  personnel. 

In  voting  for  or  against  the  adoption  of  these  designs,  the 
question  is  not  one  to  be  settled  purely  on  the  basis  of  the 
selfish  interests  of  each  railroad.  The  real  question  is  what 
advantages  do  these  designs  offer  to  the  railroads  as  a  whole 
in  return  for  the  sacrifice  of  certain  individual  opinions  as  to 
the  merits  of  the  details  of  the  committee's  designs. 

In  the  first  place,  it  offers  the  large  number  of  railroads 
that  have  no  mechanical  engineering  departments,  or  depart- 
ments of  limited  capacity,  highly  developed  designs  from 
which  cars  can  be  secured  advantageously  in  numbers  large 
or  small.  In  time  the  use  of  these  designs  by  such  roads  will 
relieve  the  large  systems  handling  traffic  in  heavy  volume  of 
much  of  their  present  difficulty  with  weak  cars  in  inter- 
change. Their  use  will  also  ultimately  greatly  facilitate  the 
shopping  of  cars  whenever  and  wherever  they  need  attention 
away  from  home. 

But,  considering  the  matter  from  the  interests  of  the  indi- 
vidual railroads,  the  proposed  designs  give  practically  unre- 
,  stricted  freedom  to  each  railroad  in  the  selection  of  'special- 
ties. This  leaves  the  field  open  for  free  competition  in  the 
commercial  development  of  the  important  details,  such  as 
roofs,  ends,  draft  gears,  and  the  truck  details  which  have  not 
already  been  standardized.     This  is  important  to  the  rail- 


roads collectively  as  well  as  individually  since  dependence 
must  be  placed  on  the  companies  in  the  supply  field  for  the 
commercial  development  of  improvements  in  all  these  im- 
portant details,  even  though  the  ideas  for  the  improvements 
may  originate  in  the  railroad  service. 

The  Railway  Mechanical  Engineer  believes  that  the  in- 
terests of  the  railroads  as  a  whole  can  best  be  served  by  the 
adoption  of  these  designs.  The  railroads  will  thereby  have 
accomplished  their  long  established  purpose  and  will  have 
demonstrated  their  ability  to  co-operate  toward  constructive 
ends.  With  this  ability  demonstrated,  a  standard  design  for 
other  types  of  cars,  such,  for  instance,  as  the  double-sheathed 
box  car  of  composite  construction,  can  be  developed  by  the 
Car  Construction  Committee  with  reasonable  assurance  that 
such  further  effort  will  not  be  wasted. 


The  two  apprentice  competitions,  one  for  regular  apprentices 
and  the  other  for  specials,  or  college  graduates,  closed  on 
September  1.  Both  of  them  were  a  de- 
The  cided  success.    No  competition  that  we 

Apprentice  have  ever  held  has  brought  out  as 
Competition  many  contributors  as  did  the  competi- 
tion for  the  regular  apprentices.  Be- 
cause of  the  great  number  of  manuscripts  which  were  received 
the  judges  have  as  yet  been  unable  to  make  a  decision  as  to 
the  prize  winners  for  this  class. 

Naturally,  fewer  contributions  were  received  in  the  com- 
petition for  special  apprentices.  The  judges  have  awarded 
the  first  prize  to  Dale  C.  Sheffield,  a  special  apprentice  on 
the  Chicago,  Milwaukee  &  St.  Paul  at  Bedford,  Ind.,  and  a 
graduate  from  the  engineering  department  of  Montana  State 
College.  The  second  prize  goes  to  Roy  Eckart,  a  special  ap- 
prentice with  the  Atchison,  Topeka  &  Santa  Fe,  at  Raton, 
N.  M.,  and  a  graduate  of  the  Kansas  State  Agricultural  Col- 
lege. Two  other  contributors  pushed  Mr.  Eckart  so  hard 
for  second  place  that  the  judges  have  asked  that  they  be 
given  honorable  mention.  These  men  are  Alfred  H.  Burn- 
ham,  Jr.,  special  apprentice  on  the  Baltimore  &  Ohio,  at  the 
Mt.  Clare  shops,  Baltimore,  Md.,  and  a  graduate  of  the 
School  of  Engineering  of  Johns  Hopkins  University;  and 
E.  B.  Fields,  a  special  apprentice  on  the  Atchison,  Topeka  & 
Santa  Fe  at  Albuquerque,  N.  M.,  and  a  graduate  of  the 
mechanical  engineering  department  of  Pennsylvania  State 
College. 

All  four  of  these  articles  will  be  published  in  the  Railway 
Mechanical  Engineer.  Some  of  the  suggestions  which  are 
made  are  excellent  and  should  help  the  railroads  to  make 
better  use  of  college  graduates.  The  contribution  by  Mr. 
Burnham  will  be  found  elsewhere  in  this  issue.  It  is  pub- 
lished first,  and  before  the  prize  winning  contributions,  only 
because  the  illustrations  for  use  with  the  other  articles  were 
delayed  and  those  for  Mr.  Burnham's  article  were  the  first  to 
come  to  hand. 

If  Mr.  Burnham's  point  of  view  is  a  typical  one  for  recent 
graduates  from  schools  of  engineering,  it  would  indicate  that 
a  considerable  change  has  taken  place  in  transferring  the 
emphasis  in  university  engineering  training  from  purely  tech- 
nical things  to  those  which  concern  the  human  element.  There 
is  no  question  but  that  the  last  quarter  of  a  century  has 
shown  a  marked  change  in  this  respect  and  it  argues  well 
for  the  future.  If  the  college  trained  man  is  to  go  to  the 
top  and  e.xert  the  influence  which  he  should  in  railroading,  he 
must  have  a  thorough  appreciation  of  this  whole  problem 
of  human  relations  in  industry.  It  is  important,  also,  that 
those  who  have  to  do  with  the  training  of  college  men  on  our 
railroads  should  appreciate  this  modern  point  of  view. 

The  practical  suggestions  in  the  contributions  all  indicate 
that  the  special  apprentices  are  ready  to  accept  a  larger  re- 
sponsibility than  is  usually  placed  upon  them.  They  feel 
that  their  training  is  such  as  to  entitle  them  to  this,  at  least 
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if  they  are  to  be  developed  as  quickly  and  as  broadly  as 
would  seem  advisable  in  the  best  interests  of  the  railroads. 
Might  it  not  be  a  good  idea  if  those  who  have  charge  of  the 
development  of  college  trained  men,  were  to  spend  some  time 
in  linding  out  just  what  training  they  have  received  at  college 
and  just  how  this  can  best  be  supplemented  on  the  rail- 
roads, in  order  to  make  the  best  use  of  them?  Some  of  us 
who  were  graduated  from  college  not  so  many  years  ago, 
do  not  recognize  the  changes  and  improvements  that  have 
been  made  in  engineering  college  courses  in  recent  years. 
Possibly  the  suggestions  which  will  be  found  in  the  four 
articles  from  the  special  apprentices,  which  will  be  pub- 
lished in  this  and  succeeding  issues,  will  help  to  give  a  bet- 
ter idea  of  how  these  young  men  are  being  prepared  in  these 
days. 


What  Our  Readers  Think 


Two  of  the  most  important  points  brought  out  in  the  Inter- 
national Railway  Tool  Foremen's  convention,  are  the  need 
for  greater  production  in  railroad  shops, 
Standard  and  the  toolroom's  function  in  provid- 

Cutting  ing  proper  tools  so  that  this  high  pro- 

Tools  duction   can  be   obtained.      Tool   fore- 

men ordinarily  are  not  credited  with 
much  interest  in  shop  output  and  it  was  especially  gratifying, 
therefore,  to  note  how  many  members  of  the  association  com- 
mented on  the  need  of  co-operation  with  all  the  other  shop  de- 
partments in  developing  tools  and  jigs  which  will  speed  up 
the  work.  Obviously,  no  railroad  shop  can  function  as  effi- 
ciently as  it  might  with  any  single  department  failing  to 
measure  up  to  its  share  of  the  responsibility. 

Railroad  shop  toolrooms,  as  pointed  out  by  several  tool 
foremen,  can  be  a  vital  factor  in  the  output,  particularly  of 
machine  departments,  by  supplying  sharp  cutting  tools  for 
lathes,  planers,  shapers,  etc.,  ground  to  the  correct  shape  for 
most  efficient  cutting.  For  a  given  set  of  conditions  of  ma- 
chine, speed  and  material  to  be  cut,  there  is  one  combination 
of  cutting  tool  rake,  side  slope  and  clearance  which  will 
give  the  best  results.  And  yet  almost  no  two  so-called  prac- 
tical machinists  will  agree  on  what  those  angles  should  be. 
In  shops  where  this  subject  has  not  been  studied  and  worked 
over,  tools  will  be  found  in  service  with  as  many  different 
angles  as  there  are  machinists.  Some  of  these  are  bound  to 
be  wasteful  in  power  consumption  and  time  required  for  the 
operations,  and  they  also  frequently  turn  out  a  poor  quality 
of  work. 

One  of  the  papers  read  at  the  Tool  Foremen's  convention, 
appearing  elsewhere  in  this  issue  and  freely  giving  credit 
for  much  of  the  information  to  F.  W.  Taylor's  book,  "The 
Art  of  Cutting  Metals,"  proposes  a  set  of  standard  rake, 
clearance  and  side  slope  angles,  which  have  been  used  with 
marked  success  on  several  roads,  notably  the  Santa  Fe. 
Tools  are  ground  to  these  standard  angles  by  means  of  a  set 
of  template  gages,  which  are  illustrated  in  the  article  and  de- 
serve the  careful  consideration  of  machine  shops  and  tool 
foremen  throughout  the  country. 

In  addition  to  better  work,  decreased  time  and  power 
consumption,  secured  with  these  standard  cutting  tools,  they 
can  be  made  in  quantities  at  reduced  manufacturing  cost  and 
shipped  to  various  points  on  each  system.  They  can  also  be 
kept  on  hand  at  local  toolrooms  and  distributed  at  regular 
intervals  to  machine  operators  in  place  of  dull  tools, 
thus  eliminating  idle  machine  time  caused  by  operators 
grinding  their  own  tools.  It  usually  proves  a  real 
saving  to  have  a  boy  or  special  man,  assigned 
to  this  work,  make  a  round  of  the  machine  shop  once  or  twice 
a  day,  supplying  machine  of)erators  with  freshly-ground  tools 
in  place  of  those  which  are  dull,  the  latter  being  brought  back 
to  the  toolroom  and  reground  to  the  standard  shape  by  a 
grinding  machine  operator,  who  becomes  rapid  and  expert 
on  this  work. 


Modern  Motive  Power  and  What  Should 
Be  AccompHshed  in  Research  Work 

Chicago. 

To  THE  Editor: 

The  proceedings  of  the  Mechanical  Division  of  the  Ameri- 
can Railway  Association  as  given  in  the  July  issue  have  been 
read  with  interest.  While  the  committees  followed  the  trend 
of  actual  accomplishments  of  the  preceding  year,  yet  it  seems 
necessary  for  the  foremost  engineers  of  the  country  to  get 
together  for  the  purpose  of  discussing  the  designs  of  modern 
motive  power.  We  are  at  a  point  now  where  we  have  reached 
the  limit,  and  at  times  have  exceeded  the  limit,  of  locomotive 
construction  along  conventional  lines.  The  simple  recipro- 
cating engine  has  played  its  part  well  and  will  probably  be 
used  for  a  long  time  to  come,  but  is  there  anything  being 
done  that  is  a  radical  departure  for  the  better?  Modern 
electrifications  with  current  generated  by  water  power  are 
rapidly  developing  with  a  general  outlook  for  the  future  but 
still  there  is  a  vast  field  for  modern  motive  power  recon- 
struction and  research.  There  seems  to  be  a  tendency  of  try- 
ing to  improve  our  present  standards  of  power  by  equipping 
them  with  all  sorts  of  appliances  which  will  produce  some 
slight  economy — safety  devices,  labor  saving  devices,  etc., 
and  while  it  is  generally  acknowledged  that  with  the  applica- 
tions of  such  devices  there  is  some  gain  in  the  efficiency  and 
economy  of  a  locomotive,  yet  this  is  not  starting  from  the 
fundamental  principles  of  reconstruction.  It  seems  as  though 
the  railroads  were  afraid  of  modern  research,  which  would 
end  ultimately  in  enormous  savings,  smoother  running  and 
lighter  power. 

Today  everything  is  sacrificed  to  maintain  present  stand- 
ards of  motive  power  to  haul  tonnage.  This  is  desirable  as 
far  as  our  present  analysis  of  operation  is  concerned.  But  the 
future — are  we  looking  far  enough  ahead  in  order  that 
modern  engineering  may  benefit  the  railroads?  What  we 
are  interested  in  nowadays  is  mostly  weight  on  rail,  trac- 
tive force  and  tonnage  hauled  over  heavy  grades.  The  larger 
the  locomotive,  the  better  it  is-  liked — until  the  rails  start  to 
give  way  and  the  cost  of  maintenance  increases  to  such  an 
extent  that  it  is  finally  decided  that  they  are  too  large  eco- 
nomically to  be  effective.  ' 

There  is  no  question  that  we  will  have  to  make  some 
radical  changes  sooner  or  later,  already  some  steps  are  being 
made  in  the  direction  towards  lighter  power  by  analyzing  the 
journal  bearing  situation.  Some  good  results  have  been  ob- 
tained in  Sweden,  England  and  in  this  country  with  roller 
journal  bearings.  Other  questions  to  be  thoroughly  studied 
are  the  modern  methods  of  exhaust  steam  condensation  for 
maximum  economy,  induced  draft,  the  application  of  the  tur- 
bine, the  Diesel  engine,  and  the  turbo-electric  engine.  Con- 
sidering the  complicated  machinery  and  the  results  of  the 
initial  trials,  there  is  no  question  in  my  mind  that  results 
can  be  obtained  if  the  railroads  would  put  heart  and  soul  into 
these  things  and  develop  a  research  organization  of  the  high- 
est grade.  W.  B.  Storey,  president  of  the  Santa  Fe  mentioned 
this  in  his  address  before  the  American  Railway  Association. 
There  is  an  evident  need  for  this  kind  of  work.  The  Ameri- 
can Railway  Association  meeting  followed  the  labor  situa- 
tion very  closely,  but  with  the  exception  of  more  modern  fa- 
cilities for  the  handling  and  repairing  of  motive  power,  we 
are,  and  will  remain  in  the  same  predicament  in  relation  to 
the  labor  organizations  for  a  long  time  to  come.  Good  en- 
gineering can  cut  down  the  cost  of  labor,  and  in  my  opinion 
is  better  than  experimenting   with   employee  organizations. 
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Much  has  to  be  done  m  the  future  and  the  sooner  it  is  started 
the  quicker  will  be  the  benefit  to  public  service  and  the  rail- 
roads. E.  Gelzer, 

Leading  Locomotive  Designer,   Illinois  Central. 
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Proceedings  of  the  Air  Br.\ke  Association  1923.  Edited  by  the 
secretary,  F.  M.  Nellis,  165  Broadway,  New  York.  285  pages, 
bound  in  leather. 

This  book  contains  the  proceedings  of  the  Thirtieth  Annual 
Convention  of  the  Air  Brake  Association  which  was  held 
in  Denver,  Colo.,  May  1,  2  and  3,  1923.  The  reports  sub- 
mitted cover  E.xpediting  Train  Movement;  Charging  Freight 
Trains;  Causes  for  Slow- Acting  Air  Compressors;  Feed 
Valve  Tests;  Relation  of  Train  Control  to  the  Air  Brake; 
Service  Records  and  Maintenance  Costs;  Standardization  of 
Air  Brake  Repairs;  Laundering  Air  Compressors,  and  Main- 
tenance of  Air  Compressors. 


Proceedings  of  the  Master  Boiler  Makers'  Association  1923. 
Edited  by  the  secretary,  Harry  D.  Vought,  26  Cortlandt  street, 
New  York.     120  pages,  6  in.  by  9  in.  bound  in  cloth. 

This  book  contains  the  proceedings  of  the  Fourteenth  Annual 
Convention  of  the  Master  Boiler  Makers'  Association  which 
was  held  in  Chicago,  May  22  to  25,  1923.  The  reports  sub- 
mitted included  Hammer  Testing  of  Staybolts;  Maintaining 
Combustion  Chamber  Boilers;  Finished  Plates;  Detecting 
Defective  Boiler  Sheets;  Automatic  Stokers;  Method  of  Ap- 
plying Flues;  Life  of  Superheater  Tubes;  Steam  Leaks; 
RecoiBmended    Practices,    and    Care   of   Stationary   Boilers. 


Fire  Losses — Locomotive  Sparks.  By  L.  IV.  Wallace,  203  pages, 
6  in.  by  9  in..  Ill  illustrations,  bound  in  leather.  Published 
by  Barr-Erhart  Press,  New  York. 

Comparatively  little  has  been  printed  on  the  subject  of  fire 
losses  from  locomotive  sparks  and  means  for  minimizing  such 
risks.  The  need  of  spark  arresters,  however,  was  appreciated 
even  during  the  early  development  of  the  steam  locomotive. 
One  p>ortion  of  this  book  describes  their  evolution  up  to  the 
present  day.  Valuable  contributions  to  the  knowledge  of 
spark  arresters  was  obtained  from  the  experiments  made  at 
Purdue  University  in  1902,  the  results  of  which  were  em- 
bodied in  a  book  entitled  Locomotive  Sparks,  by  W.  F.  M. 
Goss,  and  also  from  the  report  to  the  Railway  Master 
Mechanics'  Association  in  1906.  Since  that  time  a  number 
of  laboratory  and  road  tests  have  been  conducted  which  have 
furnished  considerable  new  data.  This  information  has  been 
placed  in  book  form  and  is  now  available  for  the  first  time. 
Additional  material  on  the  subject  of  spark  fire  prevention 
and  regulation  of  railroad  fire  hazards  has  been  included 
which  will  be  of  interest  to  those  desiring  a  knowledge  of  the 
subject. 


The  Electrical  Handung  of  Materials,  Volume  Four,  by 
H.  H.  Broughton,  Member  Institute  Mech.  Eitgrs.,  Member 
Institute  Elec.  Engrs.,  etc.,  1923.  334  pages,  8%  in.  \Q)A  in. 
Bound  in  Cloth.  Published  by  Ernest  Benn,  Ltd.,  8  Bowverie 
St.,  E.  C.  4,  London. 

The  volume  is  the  final  one  of  four  on  the  design,  construc- 
tion and  application  of  cranes,  conveyors,  hoists  and  ele- 
vators. The  present  book  concerns  itself  with  machinery  and 
methods.  There  are  12  chapters  in  the  book  which  bear  the 
following  titles:  Elevators  and  Conveyors,  Belt  Conveyors, 
Automatic  Feeders,  Handling  Materials  Automatically  with 
Skip  Hoists,  Lessons  from  America  in  Bulk  Handling  of 
Materials,  Handling  and  Storing  of  Grain,  Suction  System 


of  Discharging  Grain,  Handling  and  Storing  of  Coal,  Ore, 
and  Similar  Bulk  Materials,  Handling  and  Storing  of  Coal, 
Ore,  and  Bulk  Materials  (continued),  Belt  Shipping  Plants, 
Panama  Coaling  Stations  and  Handling  of  Foodstuffs  and 
General  Merchandise.  The  above  outline  is  significant  of  the 
wealth  of  material  which  the  book  contains.  There  are  279 
illustrations  showing  in  great  detail  the  design  and  applica- 
tion of  the  various  equipments  described.  A  large  number  of 
tables  are  also-  included  which  give  specific  information  con- 
cerning the  numerous  details  of  the  many  different  kinds  of 
belt  conveyors,  bucket  hoists,  elevators,  etc. 


Laminated  Springs.  By  T.  H.  Sanders.  519  pages,  6  in.  by  9 
in.,  282  illustrations,  bound  in  cloth.  Published  by  the  Loco- 
motive Publishing  Company,  Ltd.,  London,  and  Span  &  Cham- 
berlain, New  York. 

As  far  as  we  are  aware,  this  is  the  only  complete  treatise 
on  laminated  springs  which  has  been  published  in  English. 
The  book  is  divided  into  two  parts,  the  first  being  devoted  to 
the  subject  of  calculation  and  design  and  the  second  to  manu- 
facture. In  the  first  half,  the  subjects  taken  up  include 
stress  and  strain,  elasticity,  deflection,  formulas,  testing, 
thickness  and  lengths  of  plates,  finish  of  ends,  center  fasten- 
ings, resiliency  and  weight,  periodicity,  and  methods  of  mak- 
ing necessary  calculations.  The  second  half  treats  of  ques- 
tions relative  to  the  character  of  spring  steel,  analysis,  work 
in  the  forge  shop,  fitting  and  heat  treating,  banding  and 
finishing,  together  with  illustrations  and  photographs  of  ma- 
chinery and  other  equipment  used  in  spring  manufacture. 
The  book  is  thoroughly  illustrated  both  by  drawings  and 
photographs,  and  contains  a  very  complete  index.  While  the 
treatment  of  the  subject  matter  is  somewhat  more  inclusive 
of  British  practices,  considerable  space  is  also  given  to 
American  and  European  practices  and  equipment.  The  book 
should  prove  of  material  value  to  those  responsible  for  the 
design  of  elliptic  and  semi-elliptic  springs  used  on  locomo- 
tives, passenger  cars  and  automobiles,  as  well  as  to  the  shop 
man  having  oversight  of  the  manufacture  of  such  springs. 


Kent's  Mech.\nical  Engineers'  Handbook.  Robert  T.  Kent, 
editor-in-chief.  Tenth  edition;  2,247  pages,  A%  in.  by  7  in., 
illustrated.  Bound  in  morocco.  Published  by  John  Wiley  &■ 
Sons,  Inc.,  New  York. 

Kent's  handbook  needs  no  introduction  to  the  engineering 
public,  particularly  in  the  mechanical  field.  Since  the  first 
edition  was  published  in  1895  and  throughout  the  succeeding 
eight  editions,  it  has  been  widely  used  as  a  practical  refer- 
ence book  of  engineering  data.  These  editions  have  largely 
been  revisions  of  the  material  in  the  first  edition,  with  the  ad- 
dition of  new  material  from  time  to  time  as  the  scope  of  the 
mechanical  engineering  field  changed  and  broadened.  The 
result  has  been  the  gradual  development  of  a  lack  of  balance 
of  the  material  in  the  book,  some  divisions  of  the  science 
which  28  years  ago  held  first  rank  now  being  of  relatively 
minor  importance  while  other  divisions  have  taken  their 
place.  In  the  present  edition  the  book  has  been  completely 
rewritten  by  a  large  corps  of  contributors  each  chosen  for 
his  fitness  to  select  and  prepare  the  material  for  one  of  the 
sections.  The  editor-in-chief  is  the  son  of  the  late  William 
Kent,  the  founder,  and  he  has  followed  the  latter's  funda- 
mental ideas  that  this  be  a  book  of  engineering  practice  rather 
than  engineering  theory.  Among  the  new  subjects  appearing 
for  the  first  time  in  this  edition  are  Aeronautics,  Automobiles, 
Heat  Insulation,  Reinforced  Concrete,  and  Safety  Engineer- 
ing and  Machine  Design.  Many  other  sections  have  been 
rewritten  so  as  to  be  practically  new.  The  book  contains  over 
50  j>er  cent  more  matter  than  the  previous  edition.  It  has 
been  carefully  edited  to  insure  the  greatest  practical  con- 
venience in  the  user. 
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Opportunities  for  College  Graduates 

Also  Suggestions  as  to  How  Railroads  Can  Make  the  Best 
Use  of  These  Men 

By  Alfred  H.    Burnham.  Jr.* 
Special    Apprentice,    Baltimore    &    Ohio,    Mt.    Clare    Shops,    Baltimore,    Md. 


THE  college  graduate  has  had 
roughly  16  years  of  school- 
ing. Taking  the  average 
of  the  class  and  leaving  out  the 
two  extremes,  i.e.,  the  loafer  who 
just  skins  through,  and  the 
leader  of  the  class  scholastically, 
one  finds  a  boy  who  is  a  worker 
and  who  is  ambitious.  During 
these  16  years  he  has  been  busy 
acquiring  knowledge  from  books, 
and  he  has  missed  the  thing  that 
the  boy  who  quits  school  early  in 
life  has  obtained — rubbing  el- 
bows with  the  wage  earning 
world. 

Opportunities 

Three  opportunities  pre.'^ent 
themselves  to  the  college  gradu- 
ate  who  enters   railroad  service : 

First,  the  opportunity  of  rub- 
bing elbows  with  industry. 

Second,  the  opportunity  of 
studying  labor  as  a  class  and 
human  nature  individually. 

Third,  the  opportunity  of 
studying  industrial  organization. 

The  first  is  important  be- 
cause   it    is    necessary    that    he 

take  stock  of  himself.  He  soon  learns  that  pluck  and 
grim  determination  are  two  of  the  best  assets  he  must  have  to 
win  success  in  the  railroad  field,  with  its  va.st  number  of  em- 
ployees and  the  hard  work  attached  to  it. 

It  is  vital  for  him  to  recognize  the  second  of  these  op- 
portunities, because  in  any  field,  and  particularly  the  rail- 

*Graduate  of  Johns  Hopkins,   School  of  Engineering,  Class  of  1922. 


Alfred    H.    Burnham,    Jr. 


road  field,  a  thorough  under- 
standing of  the  attitude  of  labor 
as  a  class,  and  his  individual  at- 
titude is  necessary.  My  point  is 
this:  He  has  set  before  him  a 
goal  which  means  that  sooner  or 
later  he  will  be  in  some  position 
as  one  of  the  executives  of  the 
road.  He  will  be  a  failure  in 
that  position  if  he  does  not  have 
the  ability,  from  his  study  of 
human  nature,  to  get  co-operation 
from  those  under  hTm  down  to 
the  last  mat).  Co-operation  will 
brin^  results.  The  opportunity 
to  do  this  is  always  present, 
whether  in  normal  times,  or  when 
labor  is  stirred  with  strikes  and 
unrest. 

Assume  that  he  avails  himself 
in  every  way  of  the  second  op- 
portunity, he  will  not  make  much 
headway,  if  he  overlooks  the  third 
opportunity;  i.e.,  that  of  studying 
the  organization  of  which  he  is 
one  little  member.  Most  prob- 
ably he  finds  himself  in  one  of 
the  repair  shops  of  the  road,  and 
his  opportunity  to  study  and 
learn  the  shop  methods  and  the 
whole  s>stem  of  shop  management  is  always  present. 
After  knowing  the  existing  methods,  he  will  be  able  to  see 
and  make  good  suggestions  for  improvements.  His  study 
is  made  much  easier  under  an  organized  apprentice  sys- 
tem, due  to  the  fact  that  he  moves  in  regular  sequence 
through  all  the  shops  and  departments. 

A   college    apprentice,    or,   in    fact,    any   apprentice,   has 


677 


678 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  10 


offered  to  him  all  the  past  experiences  of  the  men  who  have 
crone  before  him— this  in  the  form  of  an  apprentice  organiza- 
tion with  some  of  these  men  behind  it.  Based  on  their  ex- 
perience, these  men  plan  for  him  schedules  and  assign  him 
to  places  where  they  think  he  will  get  the  most  necessary  and 
most  important  information  appertaining  to  the  work  ot  the 
mechanical  department.  If  experience  of  others  counts  for 
anything  to  an  apprentice,  then  this  is  certainly  a  real  op- 

^^Arapprentice  under  such  a  system  has  unlimited  oppor- 
tunities for  advancing  himself,  his  ability  developing  with 
time  and  with  what  he  puts  into  his  studies.  Furthermore, 
such  plans  make  the  earnest  apprentice  feel  a  responsibility 
always  to  do  his  best,  in  view  of  the  effort  that  is  behind  him 
to  give  him  an  opportunity  to  learn. 

What  the  Railroads  Can  Do 
How  can  the  railroads  best  use  the  college  boy  apprentice? 
Looking  back  again  to  this  boy  in  school,  it  is  discovered 
that  during  the  16  years  he  has  acquired  the  habit  ot 
thinking  out  problems  for  himself.  This  asset  he  brings 
with  him  to  the  railroad.  After  a  reasonable  period  has 
aone  by  in  which  his  "stick-to-it-tiveness"  has  been  tested 
Tfor  some  weaken  and  quit  because  the  road  seems  too  hard 
and  too  long),  give  him  a  job  that  will  require  him  to  do 
.ome  of  this  thinking  to  which  he  has  been  accustomed.  In 
the  first  place  it  will  keep  him  more  interested  in  his  work, 
and,  second,  it  makes  him  feel  like  a  p-art  of  the  organiza- 
tion Not  that  he  has  not  been  thinking.  He  has  ^ut 
crive  him  a  job  that  will  make  him  feel  that  some  one  higher 
up  is  holding  him  responsible  for  something  that  he  must 

work  out  himself.  .        -i      j 

To  illustrate:  The  test  department  of  a  certain  railroad 
was  running  tests  on  a  number  of  rebuilt  Consolidation  loco- 
motives It  so  happened  that  that  department  was  very 
busy  and  no  men  were  available  to  work  up  the  data  which 
were  accumulating  from  the  dynamometer  car.  The  head 
of  the  department  sent  to  the  shops  and  obtained  two  special 
apprentices  who  had  been  there  quite  some  time.  He  gave 
them  instructions  and  explained  the  method  for  submittag 
the  reports  and  data,  and  the  rest  was  up  to  them  Ihe 
result  was  that  the  men  were  pleased  and  contented  with 
their  work.  In  addition  to  this,  they  acquired  considerable 
information  as  to  the  respective  merits  of  the  old  and  the 
new  class  of  locomotives.  They  also  felt,  through  their  con- 
ferences with  the  department  head,  that  they  were  a  part 
of  the  organization.  . 

Here  is  another  instance  in  which  the  results  were  just  as 
favorable-  The  shop  order  bureau  wanted  an  investiga- 
tion of  production  in  the  forge  shop.  A  special  apprentice- 
was  detailed  to  do  the  job.  He  was  greatly  pleased  with 
the  opportunity  of  learning  something  about  the  forge  shop 
production  methods. 

The  answer,  therefore,  to  the  question  of  how  the  rail- 
roads can  best  use  the  college  boy  apprentice  is  to  give  him 
the  job  that  is  a  little  different  and  requires  a  touch  of  his 
own  personality.  He  will  try  hard,  he  will  give  his  best, 
and  will  be  a  most  loyal  employee.     He  has  been  trained  to 

do  so.  .        •       1      c       •  1 

[This  article  received  honorable  mention  m  the  bpecial 
Apprentice  competition.  For  the  prize  winners,  see  the 
editorial  on  page  674.— Editor.] 


Oil  Burner  Control  Connections 

By  E.  P.  Hill 

Central  of  Georgia,  Savannah,  Ga. 

ON  oil-burning  locomotives  a  number  of  levers,  rods  and 
joints  are  required  in  the  connecting  mechanism  be- 
tween the  fire  control  handle  in  the  cab  and  the  valve  which 
supplies  the  oil  to  the  burner  located  Ln  front  of  the  firebox. 
To  insure  accurate  control  of  the  oil  supply,  lost  motion  in 
these  connections  must  be  kept  at  a  minimum  and  this  adds 


••Firing  /ioa  Honcf/e 


Operating  ShoH 


'fTte  ForOil 

Pig.    1  —General    Arrangement   of   Oil    Burner   Control 

to  the  cost  of  maintenance  and  to  the  attention  required  at 
terminals.  An  arrangement  which  has  been  in  successful 
operation  for  a  number  of  years  with  practically  no  expense 
for  maintenance  and  adjustment  is  shown  in  the  accompany- 
ing illustrations. 

The  essential  feature  of  this  control  mechanism  is  the  use 
of  lubricated  taper  connections,  which  take  care  of  such  lost 
motion  as  may  develop  from  constant  use.  As  will  be  noted, 
taper  bushings  (held  by  set  screws)  are  used  on  the  operat- 


The  new  type  or  condensing  locomotive  desired  by  David 
M  Ramsay,  a  Scottish  engineer,  has  attained  a  speed  of  60  miles 
per  hour  over  short  runs  and  pulling  heavy  loads,  according  to  the 
Times  (London).  The  steam  is  generated  at  a  boiler  pressure 
of  200  lb.  per  sq.  in.  and  superheated  300  deg.  F.  It  is  then 
passed  through  a  turbine  and  on  to  the  condenser,  whence  it  is 
pumped  back  as  water  into  the  boiler,  so  completing  the  cycle.  A 
second  engine  of  the  kind  is  to  be  constructed. 


Details    of    Construction 


ing  and  control  valve  shafts  and  taper  pins  are  used  to  con- 
nect the  reach  rod  to  the  arms  on  the  two  shafts.  The  reach 
rod  is  of  i/2-in.  extra  heavy  pipe  with  ends  made  from  \yk- 
in.  square  steel.  These  ends  are  hollow  and  packed  with 
cotton  waste.  A  tee,  located  at  a  convenient  point  in  the  reach 
rod,  is  used  for  filling  it  with  oil.  The  employment  of  waste 
prevents  the  oil  passing  with  too  great  rapidity  to  the  3/16-in. 
holes  leading  to  the  pin  bearings  and  still  supplies  enough 
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for  ample  lubrication.  A  single  filling  of  the  reacli  rod  with  between  the  reach  rml  end  and  the  lever  arm  and  from  %  in. 
a  half  pint  of  engine  oil  is  sufficient  to  last  three  months,  to  ,3/16  in.  clearance  between  the  nut  and  the  top  of  the 
The  taper  pins  have  a  clearance  of  from   'i    in.   to  .ViJ   in.      end  header,  which  permits  of  free  operation. 


American   Locomotive  a  Success  In  France* 

Two-Cylinder   Superheater   Simples   of   Pacific    Type    More    Efficient 
Than  French  Compounds  on  Paris-Orleans  Railway 

By  M.  Lunier 

Inspector    of    Equipment,    Paris-Orleans    Railway 


THE  Paris-Orleans  railway  in  1921  placed  in  service  50 
Pacific  type  locomotives  with  simple  cylinders  and 
equipped  with  superheater.  The  purchase  of  these 
locomotives,  which  had  been  deferred  until  after  the  sum- 
mer season  of-  1920,  was  decided  upon  at  that  time  to  meet 
the  resumption  of  express  service  Ijeginning  with  the  sum- 
mer of  1921.  Because  of  the  quick  delivery  required,  the 
order  was  entrusted  to  the  American  Locomotive  Sales 
Corpwration. 

The  design  was  worked  up  by  the  engineers  of  the  Amer- 
ican Locomotive  Company  with  the  collaboration  of  repre- 
sentatives of  the  Paris-Orleans  railway,  with  the  object  of 
introducing  in  the  American  type  the  detail  arrangements 
which  are  standard  on  the  Paris-Orleans  line  and  necessary 
in  view  of  the  operation  as  organized  on  this  line. 

The  locomotives.  No.  oS91  to  No.  .it)40,  are  of  the  Pacific 
type,  with  76 J4   in.  driving  wheels,  ,i8'4   in.  leading  truck 


road.  The  rectangular  grate  is  of  the  rocking  type,  formed 
of  four  sections. 

The  safety  valves  are  two  in  number,  4j/<  in.  in  diameter, 
and  of  the  Coale  type.  The  water  is  fed  to  the  boiler  by 
two  vertical  Nathan  No.  10  automatic  restarting  simple  non- 
lifting  injectors.  The  water  enters  the  boiler  at  the  top  near 
the  front  tube  sheet,  the  delivery  pipes  ending  in  the  steam 
above  plates  with  tooth  edges.  The  water  gage  is  of  the 
Klinger  type  with  valves  which  can  be  operated  at  a  distance. 

The  throttle  is  a  balanced  valve  placed  in  the  dome. 
Under  the  throttle  a  water  separator  is  installed,  the  function 
of  which  is  to  throw  back  into  the  boiler  before  its  entrance 
into  the  throttle  the  water  which  might  be  carried  up  in  the 
steam. 

The  variable  exhaust  nozzle  is  of  the  Nord  type.  The 
smokebox  is  supplied  with  a  Ijasket  netting  in  two  parts  held 
by  keys,  which  permit  it  to  Ije  taken  down  rapidly.     The 


Fifty  American   Built   Locomotives  of  Tliis   Design   Are   in  Service  on   the   Paris-Orleans   Railway 


wheels  and  ■^8}i  in.  trailing  truck  w-heels.  They  are  simple 
expansion  with  two  outside  cylinders  and  use  superheated 
steam. 

The  boiler  is  of  the  straight-top  type  with  entire  firebox 
of  steel  plate.  The  staybolts  are  of  iron  and  drilled  at  the 
two  extremities  with  a  }i  in.  hole.  The  firebox  crown  is 
radial  and  is  supported  by  radial  stays,  having  a  54  in.  hole 
through  their  entire  length.  Flexible  staybolts  to  the  num- 
ber of  515  are  applied  on  the  four  sides  of  the  firebox,  lo- 
cated in  the  zones  where  breakage  ordinarily  occurs.  The 
three  front  rows  of  crown  stays  are  flexible. 

The  fire  door  is  in  three  sections  and  opens  upward  toward 
the  interior  of  the  firebox.  This  door  has  been  applied  since 
190"  on  powerful  locomotives  with  large  grate  area  on  this 

*  Translated  and  abstracted   from  an  article  in  the  July,   1923  issue  of  the 
French  publication  Revue  Generale  des  Chemins  de  Fer  et  des  Tramways. 


superheater  is  of  the  type  furnished  by  the  Superheater  Com- 
pany. The  damper  has  been  omitted,  as  has  been  done  for 
several  years  on  all  superheated  engines  on  this  road. 

The  frames  are  of  the  American  bar  type.  In  the  man- 
ner of  supporting  the  toiler,  spring  suspension  and  equaliza- 
tion as  well  as  in  the  design  of  leading  and  trailing  truck 
American  practices  also  are  followed. 

The  cylinders  are  furnished  with  a  by-pa.ss  valve  operated 
by  a  steam  cylinder  for  running  with  closed  throttle.  They 
also  are  provided  with  vacuum  valves  placed  on  the  steam 
chests  and  with  relief  valves  attached  to  the  cylinder  heads. 
The  piston  valves  are  of  the  type  used  on  the  Chemin  de  Fer 
de  I'Est  and  have  inside  admission.  The  piston  rod  and 
valve  stem  packing  is  of  the  Sullivan  type.  The  cylinders 
are  lubricated  by  a  Detroit  five-feed  hydrostatic  lubricator; 
two  feeds  go  to  the  steam  pipes  a  little  aliove  the  steam  chest. 
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two  others  go  directly  to  the  cylinders.  The  fifth  feed  takes 
care  of  the  lubrication  of  the  air  compressor.  The  valve 
motion  is  the  Walschaert  type,  with  a  screw  reverse  gear. 

The  pistons  have  three  rings  and  are  screwed  onto  the 
piston  rods.  They  have  a  piston  rod  extension,  with  guide, 
of  the  Coale  type.  The  crossheads,  of  the  alligator  type,  are 
of  cast  steel.  The  heads  of  the  main  and  side  rods  are  of 
the  European  t}-pe  with  solid  ends  and  are  equipped  with  an 
adjusting  wedge  for  taking  up  the  wear. 

A  cylinder  brake  is  employed  and,  to  permit  running 
against  steam  pressure,  the  locomotives  are  equipped  with 
two  valves — one  for  the  admission  of  steam  into  the  e.xhaust 
passages  of  the  cylinders,  the  other  for  the  admission  of  water 
into  the  steam  chests.  The  automatic  air  brake  is  of  the 
Westinghouse  tvpe,  operating  on  all  the  wheels  with  the  ex- 
ception of  those  on  the  trailing  truck.  The  braking  effort  is 
65  per  cent  of  the  weight  on  the  rails  for  the  driving  wheels 
and  only  40  per  cent  for  the  engine  truck  wheels.  The 
straight  air  brake  operates  only  on  the  locomotive  and  tender. 

The  locomotives  are  equipped  with  the  following  appara- 
tus and  specialties:  A  Hausshalter  speed  indicator  and  re- 
corder; a  Lambert  sander,  which  sands  in  front  of  the  sec- 
ond pair  of  drivers,  and  a  hand  sander  to  sand  in  front  of 
the  first  pair  of  drivers;  a  steam  heat  apparatus  with  Mason 
reducing  valves  and  flexible  connections  of  the  Westinghouse 
type,  also  a  cleaning  valve  for  the  smokebox  and  one  for  the 
ash  pan. 

The  accompanying  table  gives  the  principal  characteristics 
of  the  locomotives  and  tenders. 

Principal  Characteristics  of  Locomotive 

Boiler  pressure   171  lb. 

Grate  area    50.6  sq.  ft. 

Heating  surface,   firebox 154  sq.  ft. 

Heating  surface,   tubes 2,248  sq.   ft. 

Total  heating  surface 2,402  sq.  ft. 

Superheating  surface    775  sq.  ft. 

Ratij  total  jicaling  surface   -{-  grate  area 47.5 

Length  of  tubes  between  sheets 19  ft.  10^   in. 

Tubes,  number  and  .iiameter 165 — 2  in. 

Flues,  number  and  diameter 26 — 5^   in. 

Cylinders 24.4   in.  by   25.6  in. 

Diameter  of  driving  wheels 76 ^   in. 

Diameter  of  engine  truck  wheels 38i4   in. 

Diameter  of  trailing  truck  wheels 48^   in. 

Driving  wheel  base 13  ft.  4  in. 

Total  wheel  base  of  engine 36  ft.  7\i  in. 

Weight  in  working  order — 

On  drivers   116,500  lb. 

On   front   truck 47.500  lb. 

On  trailing  truck 37,000  lb. 

Total  engine  201,000  lb. 

Tender    120,600  lb. 

Tender — 

Water  capacity 5,812  gal. 

Coal   capacity    6.6  tons 

The  Stability  has  been  perfect  at  speeds  which  have 
reached  773^  m.  p.  h.  and  on  runs  of  62  m.  p.  h.  average 
speed.  This  average  speed  has  been  reached  at  different 
times  without  experiencing  a  "nosing"  or  vibration  any 
greater  than  that  which  is  observed  on  the  four-cylinder 
compound  locomotives. 

One  of  the  most  interesting  peculiarities  of  these  Pacifies 
is  tlie  reduction  of  frictional  resistance  which  they  show  in 
relation  to  compound  locomotives.  The  chart.  Fig.  5*  gives 
a  clear  idea  of  this  and  shows  conclusively  the  superiority 
in  this  respect  of  the  two-cylinder  superheater  machine  over 
the  four-cylinder  machine. 

In  regular  service,  these  machines  give  the  best  of  results. 
Their  fuel  consumption  is  slightly  lower  than  that  of  the 
compound  machines  used  in  the  same  service,  as  is  shown  in 
the  following  table,  which  gives  the  fuel  consumption  in 
regular  service  recorded  for  compound  superheater  Pacifies 
and  for  the  simple  expansion  superheater  Pacifies  described. 
The  locomotives  chosen  for  this  comparison  were  in  the  same 
state  of  good  repair  and  had  made  from  the  time  of  coming 
out  of  the  shop  to  the  beginning  of  these  records,'  practically 
the  same  mileage  (25,000  miles).     They  were  in  the  same 

•Chart,  not  reproduced,  shows  an  increased  resistance  for  the  compound 
locomotive  ranging  frcm  20  per  cent  at  low  speeds  to  13  per  cent  at  high 
speeds. 


service  and  driven  by  crews  of  equal  skill.     Neither  one  of 
the  two  types  was  equipped  with  feedwater  heater. 

Metric  Average  con- 
Loco-                                               Kilo-               ton  Fuel  con-  sumption  per 
motive                                            meters      km.  engine  sumption      100  ton  km. 
number             Type                        run           and  train              kg.  kg. 

3,5,17       Compound    7,809         4.118,439  112,450  2.73 

3,5^9       Compound 7,588         4,094,268  112,740  2.75 

Average  for  the  compound  locomotives 2.74 

3,632  Simple     7,939  4,377,974  108,130  2.47 

3  629  Simple    7,694  4,001,415  110,070  2.75 

3,638  Simple    8,436  4,515,289  112,070  2.48 

3,636  Simple    7,981  4,157,723  100,990  2.43 

Average  fur  the  simple  Iccomctives 2.53 

The  allotment  of  fuel  to  the  enginemen  for  the  two-cylin- 
der locomotives  is  5.26  per  cent  less  than  that  for  the  four- 
cylinder  compound  superheated  locomotives. 

It  should  be  noted  that  these  locomotives,  in  which  the 
superheating  surface  is  775  sq.  ft.  against  684  sq.  ft.  for  the 
four-cylinder  compound  locomotives  with  which  they  are 
compared,  operate  in  general  with  a  temperature  of  super- 
heater steam  at  the  admission  to  the  cylinders  higher  than 
that  which  can  be  obtained  with  the  compound. 

During  the  comparative  tests  made  in  July  and  August, 
1921,  the  average  temperature  of  the  superheated  steam  was 
642  deg.  F.  on  the  simple  locomotive  and  only  556  deg.  F. 
on  the  compound  locomotive  for  identical  trains.  This  tem- 
perature was  measured  by  means  of  a  Fournier  pyrometer  of 
the  most  recent  type,  having  in  place  of  the  old  cylindrical 
reservoir  with  a  protecting  bushing,  a  reservoir  formed  of  a 
helical  tube  plunged  directly  into  the  cun-ent  of  steam. 

These  locomotives  require  ver\'  little  maintenance  and  are 
greatly  appreciated  on  this  account  by  the  engine  drivers 
and  master  mechanics. 

These  tests  confirm  the  results  obtained  by  American  rail- 
roads w-ith  two-cylinder  Pacific  IcKoraotives.  This  type 
promises  excellent  service  on  French  roads.  These  locomo- 
tives are  simpler  and  have  a  smaller  resistance  to  movement 
than  the  four-cylinder  compound  locomotives.  Their  main- 
tenance is  easier.  As  to  their  fuel  consumption,  it  has  been 
less  but  it  may  be  that  they  owe  this  superiority  to  their 
higher  superheat.  At  an  equal  superheat,  it  would  seem  that 
the  consumption  of  these  two  types  of  machines  would  be 
substantially  equal,  the  tlieoretical  advantage  which  their 
better  expansion  gives  to  the  compounds,  being  overcome  by 
the  increase  in  resistance  caused  by  the  four  cylinders. 


Published  by  Courtesy  of  the  Railway  and  Locomotive  Historical  Society. 

B.    &    M.    Locomotive    "Saxon"    Equipped    with    Magoon    Feedwater 
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Traveling   Engineers  Hold  Live  Meeting 

Convention  at  Chicago  Emphasizes  Economies  in  Long  Engine  Runs 

and  Feed  Water  Heaters 


T\\'0  of  the  subjects  wliich  received  most  attention  at 
the  thirty-first  annual  convention  of  the  Traveling 
Engineers'  Association,  held  at  the  Hotel  Sherman, 
Chicago,  September  11  to  14,  inclusive,  were  the  economies 
possible  by  extended  locomotive  runs  and  the  extended  use 
of  feed  water  heaters.  The  program  was  broad,  however, 
and  other  subjects  of  vital  interest  to  traveling  engineers  and 
highly  essential  to  the  efficient  handling  of  railroad  motive 
px>wer  were  discussed  at  length.  The  convention  was  fea- 
tured by  addresses  by  Frederick  Kerby  (B.  &  O.),  president 
of  the  association;  G.  M.  Basford,  Lima  Locomotive  Com- 
pany, and  J.  W.  Scott  (B.  &  O.),  general  superintendent, 
\\'est  \'irginia  district. 

Election   of   Officers 

In  accordance  with  the  usual  custom  the  officers  of  the 
Traveling  Engineers'  Association  were  advanced,  the  officers 
elected  for  1924  being  as  follows:  President,  T.  F.  Howley 
(Erie);  first  vice-president,  W.  J.  Fee  (Grand  Trunk); 
second  vice-president,  J.  N.  Clark  (Southern  Pacific);  third 
vice-pre'^ident,  J.  B.  Hurley  (Wabash);  fourth  vice-presi- 
dent, J.  D.  Heyburn  (Frisco);  fifth  vice-president,  James 
Fahey  (N.  C.  &  St.  L.);  treasurer,  David  Meadows  (Michi- 
gan Central).  Four  members  of  the  executive  committee 
were  retained,  J.  C.  Simino  (Southern  Pacific)  being  elected 
to  take  the  place  of  James  Fahey,  who  was  made  fifth  vice- 
president. 

President  Kerby's  Address 

In  his  opening  address  President  Kerby  spoke  in  part  as 
follows: 

One  vear  ago  today  all  of  our  railroads  were  in  the  midst 


ficers,  in  which  the  members  of  this  association  deserve  some 
of  the  credit  for  the  part  they  have  taken. 

The  railroads  loaded  more  than  four  million  freight  cars 
in  both  May  and  June  of  this  year,  the  heaviest  traffic  ever 
carried  by  American  railroads  in  a  similar  period.  Despite 
the  record-breaking  movement,  the  number  of  freight  cars  in 
good  repair  and  immediately  available  for  use  continued  to 
increase,  so  that  on  July  31a  surplus  of  76,453  serviceable 
freight  cars  was  recorded.  Team  work  and  co-operation 
among  the  railroads  and  the  shippers,  and  among  the  men 
within  the  various  organizations,  brought  this  about. 

To  meet  the  heaviest  transportation  demands  in  the  his- 
tor}-  of  America,  the  railroads  fixed  high  standards  of  op>- 
eration  efficiency:  First,  85  per  cent  of  the  locomotives  in 
serviceable  condition  by  October  1 ;  second,  95  per  cent  of 
the  freight  cars  in  serviceable  condition  by  October  1;  third, 
30  tons  of  freight  as  the  average  car  load;  fourth,  30  miles 
per  day  as  the  average  car  movement.  In  progressing  toward 
this  goal,  the  railroads  as  a  whole  increased  the  number  of 
serviceable  locomotives  from  75.9  per  cent  on  January  1, 
1923,  to  83.8  per  cent  on  July  1,  with  three  months  more 
to  make  the  other  1.2  per  cent,  which  they  will  do.  They 
increased  the  number  of  freight  cars  in  serviceable  condition 
from  90.5  per  cent  on  January  1,  1923,  to  9L6  per  cent  on 
Tuly  1,  with  3.4  per  cent  to  make  in  three  months,  which 
they  will  do.  The  heav}'  loading  of  cars  for  all  of  the 
railroads  increased  from  27.8  tons  in  April  to  28  tons  in 
May,  the  last  month  for  which  complete  data  is  available. 
The  railroads  increased  the  average  daily  movement  of 
freight  cars  from  27.3  miles  in  .April  to  29.6  miles  in  May, 
as  compared  with  22.7  miles  in  May,  1922.  With  the  addi- 
tional new  locomotives  and  new  cars  that  are  now  ordered  and 
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of  one  of  the  largest  strikes  in  their  histon,-.  During  the 
strike  the  motive  power  and  rolling  stock  reached  the  worst 
condition  we  have  known  for  some  time,  just  when  the  coun- 
try was  most  in  need  of  good  equipment  to  handle  its  heavy 
business.  But  the  roads  have  now  recovered  and  have  han- 
dled the  largest  business  in  their  history.  This  was  brought 
about  by  peace  and  the  co-operation  of  all  interested  as  well 
as  by  the  energetic  and  economical  management  of  the  of- 


will  be  delivered  by  October  1,  the  roads  are  in  better  con- 
dition to  handle  the  increased  traffic  than  ever  before.  We 
are  a  prime  factor  in  accomplishing  this  work,  and  that  is 
one  of  the  reasons  for  our  being  here  today. 

Any  railroad  officer  who  does  not  feel  that  there  is  suffi- 
cient benefit  derived  from  these  conventions  to  send  his  men 
is  not  properly  informed  in  the  reports  that  you  give  him 
on  your  return  from  the  meetings.     Efficiency  in  railroad 
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work  is  a  matter  of  education  and  experience  and  is  mostly 
obtained  through  association  with  others. 

Address  by  G.  M.  Basford 

Wednesday  afternoon  the  association  was  addressed  by 
G.  M.  Basford,  who  suggested  that  the  new  operating  con- 
ditions required  by  the  highly  developed  modem  locomotive 
present  a  great  opportunity  for  the  association.  Speaking 
in  part  as  follows,  Mr.  Basford  gave  his  opinion  of  the  direc- 
tion in  which  this  opportunity  would  be  found : 

"In  its  history  of  31  years  of  consistent  constructive  work 
this  association  has  been  perfectly  preparing  for  one  of  the 
greatest  services  that  can  be  rendered  to  the  railroads.  Dur- 
ing the  latter  half  of  this  period  the  creators  and  builders 
of  locomotives  have  transformed  them  from  crudity  into  an 
advanced  state  of  perfected  development.  With  respect  to 
efficiency  today  they  are  fully  prepared  for  comparison  with 
power  plants  of  equal  capacity — either  stationary  or  marine. 
What  stationary  or  marine  power  plants  of  3,000  to  4,500 
hp.  capacity  can  operate  at  the  rate  of  1.83  lb.  of  coal  p>er 
hp.  hour?  You  have  contributed  to  this  progress  and  you 
more  than  any  other  agency  can  render  the  progress  most 
effective  in  performance. 

"You  are  highly  regarded  not  only  as  an  organization 
but  as  vitally  necessary  railroad  officers  and  as  individuals. 
You  are  operating  men  no  matter  to  whom  you  report.  You 
have  the  advantage  of  a  knowledge  of  the  locomotive  itself, 
of  its  handling  and  also  of  railroad  operation.  Strictly  op- 
erating officers  are  handicapped  by  lack  of  time  to  know 
what  you  know  of  tlie  machine.  Strictly  mechanical  men 
lack  the  opportunity  to  know  what  you  know  of  railroad 
operation.  Moreover,  you  have  the  opportunity  for  intimate 
contact  with  operating  officers  to  interpret  to  them  the  mean- 
ing of  the  improved  power  plant  that  is  in  their  hands. 

"There  is  much  the  locomotive  is  ready  to  do  to  increase 
the  capacity  of  a  line  and  to  reduce  the  cost  of  moving  tons, 
but  other  things  are  involved  to  prepare  its  way.  Many  im- 
portant operating  improvements  have  already  started  and  are 
working  wonderfully  well.  They  need  your  active  assistance 
and  continuous  support.    Let  us  glance  at  a  few  of  them. 

"Operation  of  one  track  of  a  double  track  line  in  the 
reverse  direction  saves  many  idle  hours  for  equipment  and 
for  men.  Scheduling  freights,  watchful  tonnage  rating,  de- 
termination of  most  economical  speeds,  the  'turn  around' 
plan,  operation  of  traffic  by  signals  without  train  orders,  the 
sub.stitution  of  '19'  orders  for  '31'  orders,  'main  trackers,' 
long  locomotive  runs,  machine  handling  of  outlying  siding 
switches,  application  of  train  control  without  limiting  ca- 
pacity of  track  and  of  equipment — all  these  are  matters 
wherein  your  influence  and  help  are  needed. 

"Think  of  a  'main  tracker'  saving  an  hour  in  every  88 
miles  or  12.5  hours  in  1,100  miles.  Think  of  53  per  cent 
increases  in  locomotive  nuleage  by  increasing  the  length  of 
runs.  Locomotives  have  been  designed  and  built  for  short 
runs.  They  will  be  designed  and  built  for  long  ones.  Your 
influence  in  this  will  be  very  great. 

"You  have  remarkable  power  over  the  question  of  loco- 
motive terminals  and  their  equipment,  coal  and  ash  facilities, 
the  washing  of  boilers,  the  firing  up  of  engines  and  the  all- 
important  boiler  water  question.  Your  printed  records  are 
filled  with  accomplishments  mainly  on  the  mechanical  side 
of  these  questions.  It  now  remains  to  reveal  that  everything 
you  do  is  really  an  operating  and  not  a  mechanical  function. 

"It  is  an  impressive  fact  that  with  all  its  increased  com- 
plication to  provide  its  increased  power  the  physical  task 
of  running  a  locomotive  is  easier  than  it  ever  was.  But  how 
about  the  handling  to  get  the  necessary  work 'from  the  new 
locomotive?  As  the  locomotive  began  to  approach  the  stage 
of  efficiency  of  stationary  power  plants  with  turbines  and 
condensers,  as  it  began  to  increase  its  power  per  pound  of 
metal  and  per  pound  of  fuel,  the  difference  in  performance 
because  of  difference  in  handling  on  the  road  became  greater. 


This  presents  an  ever  new  problem  in  the  education  and 
training  of  the  men  who  fire  and  who  run  the  locomotives 
of  today  and  those  will  run  the  locomotives  of  the  future. 

"It  is  most  important  that  the  new  locomotive  power 
plant  should  not  be  hampered  in  its  earning  capacity  by 
limitations  that  are  a  legacy  from  the  days  of  light  power. 
No  one  else  can  do  as  much  to  make  the  locomotives  of  today 
and  those  that  are  to  come  earn  what  they  should  earn  as 
the  traveling  engineer." 

Economy  of  Long  Runs 

The  committee  received  answers  to  questionnaires  from 
numerous  roads.  The  information  gathered  from  the  ques- 
tionnaires will  be  referred  to  throughout  the  discus- 
sion. 

In  the  following  table  the  term  "Past  Practices"  refers 
to  the  operation  of  locomotives  in  both  passenger  and  freight-' 
service  over  one  operating  division,  the  operating  mileage 
varying  with  the  length  of  the  division.  By  the  term  "Pres- 
ent Practice''  the  committee  refers  to  the  mileage  that  is  now 
being  regularly  operated  in  freight  or  passenger  service, 
many  roads  reporting  the  extension  of  runs  to  more  than  one 
division,  though  it  seems  that  the  extension  of  runs  in  freight 
service  has  not  gone  as  far  as  the  extension  in  passenger 
service. 

Mileage  of  Locomotive    Runs   in   Passenger   Service 

Past  Present  Increased 

f^oads  practice  practice  mileage 

A     144-187                          331  187-144 

B     101-175                         175  174-100 

C     173                               375  202 

D     161                               289  128 

E     100-183  234-300  l.'4-I17 

F     303                               603  300 

On  the  M.  K.  &  T.  runs  of  678  miles,  on  the  Union  Pa- 
cific, 484  miles  to  564  miles,  and  on  the  Burlington  483 
miles,  stand  out  as  examples  of  high  mileage  which  can  be 
made  per  run  with  passenger  locomotives.  Sixteen  roads 
reported  substantial  increases  in  the  mileage  per  locomotive 
run,  in  most  cases  this  increase  amounting  to  double  the 
former  practice.  The  questionnaire  was  only  sent  to  18  roads 
concerning  which  the  practice  of  extending  locomotive  runs 
had  been  given  more  or  less  publicit)'. 

Decrease  in  Number  of  Locomotives 

While  at  many  points  it  has  been  found  possible  to  in- 
crease the  mileage  of  individual  runs  by  100  per  cent,  it  has 
not  always  followed  that  the  average  miles  per  locomotive  in 
the  group  considered  would  amount  to  100  per  cent,  though 
the  average  mileage  per  period  of  time  has  shown  substantial 
increases,  ranging  from  30  per  cent  to  100  per  cent.  At  sev- 
eral places  the  same  service  is  being  maintained  with  one- 
half  the  power  which  was  formerly  required.  In  the  an- 
swers to  the  questionnaires,  one  road  reported  five  engines 
now  covering  the  service  formerly  requiring  nine  engines; 
on  another  road  two  engines  are  used  as  against  four  en- 
gines; on  another  five  engines  are  used  as  against  six;  on  an- 
other 26  engines  are  used  as  against  52;  another  shows  38 
as  against  40;  another  shows  six  engines  as  against  11, 
while  another  shows  47  as  against  54  engines. 

From  the  reports  it  is  evident  that  the  cost  of  handling 
power  per  dispatchment  varies  largely  in  different  parts  of 
the  country.  At  one  large  eastern  terminal  the  present  cost 
of  dispatchment  is  in  the  vicinity  of  $12  and  the  present 
mode  of  operation  reduces  the  dispatchments  from  that  point 
by  28  per  day;  in  other  words,  it  can  be  claimed  that  there 
is  a  direct  saving  at  this  point  of  $336  a  day,  which  amounts 
to  approximately  $10,000  per  month  resulting  from  running 
the  engines  over  two  divisions.  It  is  proper  to  claim  the 
present  cost  per  dispatchment  when  multiplied  by  the  num- 
ber of  dispatchments  saved,  as  a  saving  to  be  credited  to  the 
extension  of  locomotive  runs. 
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The  cost  per  individual  dispatchment  resulting  from  this 
change  seems  to  have  decreased  materially  at  many  points. 
This  decrease  seems  to  result  from  the  more  efficient  han- 
dling of  the  particular  terminal,  due  probably  to  reducing  its 
capacity  to  normal.  One  exam[)le  of  this  increase  in  effi- 
ciency at  the  terminal  is  shown  by  the  reduction  in  cost  per 
locomotive  dispatched  from  $8.39  to  $4.20,  another  reduc- 
tion from  $12.99  to  $11.72,  another  from  $16.60  to  $12.70, 
and  another  from  $14.03  to  $9.89. 

Increasing  Railroad  Capacity 

At  one  of  the  eastern  terminals  where  passenger  facilities 
are  overcrowded,  it  is  noted  that  by  running  engines  through 
this  terminal  there  are  saved  for  each  eastbound  engine  op- 
erated three  movements  per  engine  through  an  interlocking 
plant,  four  movements  for  each  westbound  engine  through 
a  second  interlocking  plant,  two  movements  per  engine  over 
a  draw-bridge,  and  in  fact  this  particular  terminal  was  so 
crowded  at  times  that  it  was  almost  impossible  to  find 
storage  room  for  locomotives  while  awaiting  trains  when 
power  was  changed  at  this  point.  Running  the  locomotives 
through  this  terminal  avoided  the  necessity  of  having  to 
find  this  storage  room.  At  another  point  on  the  New  York 
Central  where  freight  and  passenger  business  was  handled 
through  the  same  terminal  considerable  reduction  in  ter- 
minal delays  to  freight  trains  has  been  avoided  by  running 
passenger  engines  through  this  terminal. 

Practice  Required  by  Longer  Runs 

The  reports  from  questionnaires  indicate  that  in  places  it 
is  necessary  to  fill  grease  cups  at  intermediate  terminals,  at 
other  points  it  is  necessary  to  shovel  coal  ahead,  while  some 
of  the  roads  report  that  coal  passers  on  the  engines  are  mak- 
ing this  unnecessary.  No  attention  is  given  to  the  fire,  other 
than  a  program  of  education  for  the  fireman.  A  similar 
educational  program  is   required   for  the  engineman   in  re- 


The  most  difficult  matter  in  the  education  of  the  fireman 
was  with  respect  to  the  sort  of  fire  to  be  brought  into  the 
terminal  at  which  he  is  relieved.  This  instruction  plan 
changed  his  manner  of  firing  to  insure  as  nearly  as  possible 
at  all  times  a  clean  fire,  with  some  grades  of  coal  requiring 
a  slight  shaking  of  the  grates  possibly  twice  on  the  division, 
while  with  other  grades  of  coal  a  slight  shaking  of  the 
grates  possibly  three  or  four  times. 

The  reports  from  the  extension  of  runs  on  the  New  York 
Central  indicate  that  at  the  start  when  the  first  few  trains 
were  operated  and  the  supervision  was  very  close,  the  engine 
failures  were  reduced  very  materially,  and  at  the  present 
time  when  all  trains  which  can  be  handled  are  so  operated, 
the  engine  failures  apparently  are  not  affected  by  the  mile- 
age which  the  locomotive  makes.  Analysis  of  a  large  num- 
ber of  these  locomotive  failures  show  that  the  majority  take 
place  on  the  first  division  over  which  the  locomotive  op- 
erates. The  analyses  further  prove  tliat  the  mileages  of  the 
individual  runs  have  little  or  no  effect  upon  the  number  of 
engine  failures  accumulated. 

Effect  on  Schedules 

From  the  replies  to  the  questionnaire  it  is  evident  that 
locomotive  terminal  time  has  been  slightly  increased.  The 
time  allowance  at  terminals,  for  instance,  on  one  road  in- 
creased from  6  hr.  55  min.  to  8  hr.  29  min.;  another  road  re- 
ports an  increase  from  7  hr.  30  min.  to  10  hr.  8  min.;  an- 
other road  reports  at  one  end  of  the  run  terminal  time  of 
6  hr.  40  min,  and  at  the  other  end  of  the  run  terminal  time 
of  IS  hr.  45  min.  One  road  reports  an  average  terminal 
lime  of  6  hr.,  this  including  only  running  repairs;  another 
road  reports  terminal  time  of  12  hr. ;  another  from  7  to  9 
hr,  while  another  road  reports  a  short  turn-around  of  3  hr. 
and  long  turn-around  from  10  to  12  hr. 

The  effect  on  passenger  train  schedules  is  nil.  It  has  been 
found    that    the    terminal    time    allowed    through    passenger 
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gard  to  inspection  and  oiling.     Several  railroads  report  that 
a  stop  is  made  for  additional  coal  enroute. 

It  has  Ijeen  found  advisable  on  most  roads  undertaking 
the  extension  of  runs  to  begin  with  a  few  runs  and  gradually 
increase  the  number  until  all  the  runs  available  are  so  op- 
erated. On  the  New  York  Central  it  was  found  necessary 
to  instruct  enginemen  to  watch  both  cylinder  and  journal  lu- 
brication more  closely  than  had  formerly  been  necessary. 
Enginemen  were  instructed  to  report  personally  to  the  re- 
lieving engineman  relative  to  locomotive  conditions  as  ob- 
served during  his  run,  and  at  the  final  terminal  the  report 
was  made  to  include  all  items  observed  by  all  enginemen  op- 
erating the  engine  since  leaving  the  initial  terminal.  It  was 
also  found  necessar>-  to  follow  these  reports  closely  to  insure 
that  the  enginemen  were  giving  them  proper  attention. 


trains  is  practically  sufficient  to  do  whatever  work  has  been 
found  necessary  on  the  engine,  and  in  a  great  many  cases 
this  work  is  completed  in  a  shorter  time  than  would  have 
been  required  to  change  engines. 

Terminal  Savings 

The  importance  of  the  saving  in  coal  which  results  from 
increasing  locomotive  runs  over  two  or  more  divisions  should 
be  given  consideration.  A  large  quantity  of  coal  is  lost  in 
the  operation  of  cleaning  the  locomotive  fire  and  more  coal  is 
necessary  in  the  re-building  of  the  fire.  This  is  estimated  to 
be  from  one  to  two  tons  per  engine  dispatched,  and  with  co;il 
costing  from  $3.50  to  $5.00  per  ton,  it  is  an  item  of  im- 
portance in  the  reduction  of  expenses. 

Another  item  of  terminal  saving  is  the  cost  of  deadhead- 
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ing  the  engine  between  passenger  or  freight  terminal  and  the 
roundhouse.  Many  roundhouses  are  located  at  consider- 
able distances  from  the  terminal  and  it  is  necessary  to  make 
a  mileage  allowance  for  the  crews  moving  these  engines 
back  and  forth.  At  one  of  the  eastern  terminals  this  amounts 
to  56  cents  per  dispatchment. 

In  answer  to  the  questionnaire,  the  saving  in  operating  ex- 
pense on  one  road  amounts  to  49  per  cent;  on  another  a  sav- 
ing of  $5.33  per  dispatchment  with  one-half  the  dispatch- 
ments  formerly  made  in  operation,  and  coupled  with  this  a 
saving  of  one-half  the  locomotives  and  of  one-fifth  of  the 
fuel  consumption  when  expressed  on  a  unit  basis.  Another 
road  reports  an  estimate  of  $9,500  per  month  saving  in  pas- 
senger service  and  $3,500  per  month  in  freight  service.  An- 
other road  reports  a  saving  of  crew  expenses  of  $503  and 
engine  house  expenses  of  $13,962  per  month.  Another  road 
reports  a  saving  in  operating  expenses  of  $8,943.  Another 
road  reports  a  saving  of  $2,418  per  month,  while  another 
road  reports  a  saving  of  $10,000  per  month. 

Difficulties  of  Increasing  Locomotive  Runs 

No  information  was  obtainable  from  questionnaires  as  to 
the  difficulties  experienced  from  increasing  the  mileage  per 
locomotive  run,  possibly  due  to  the  fact  that  the  difficulties 
had  been  overcome. 

On  the  New  York  Central  the  one  difficulty  which  has 
given  the  most  trouble  has  been  the  water.  By  close  super- 
vision and  test  observations,  this  difficulty  was  overconoe  and 
very  little  trouble  is  now  experienced. 

Water  and  the  education  of  enginemen  and  firemen,  and 
the  question  of  coal  and  lubrication  represent  the  total  of  the 
difficulties  which  have  been  experienced  with  this  new  meth- 
od of  operation.  The  matter  of  assigned  engines  to  trains 
is  a  difficulty  present  at  all  times  and  is  probably  slightly 
enlarged  by  lengthening  runs  of  locomotives.  On  the  New 
York  Central  it  has  been  found  necessary  to  supervise  the 
power  assignments  rather  closely  in  order  to  insure  an  as- 
signed engine  on  a  regular  train. 

The  report  is  signed  by  W.  L.  Robinson  (B.  &  O.),  Chair- 
man, Edward  R.  Boa  (N.  Y.  C),  Wm.  Daze  (A  T.  &  S. 
F.),  D.  J  Bergin  (Wabash),  and  J.  A.  Cooper  (Erie). 

Discussion 

In  answer  to  a  question  the  chairman  of  the  committee 
stated  that  savings  reported  in  the  paper  were  clear  savings 
and  not  obtained  at  one  terminal  at  the  expense  of  another. 
The  importance  of  good  water,  good  fuel  and  the  co-opera- 
tion of  the  crews  in  getting  maximum  results  from  long 
locomotive  runs  was  emphasized.  In  one  instance  six  crews 
handle  three  locomotives  over  a  400-mile  division,  each  crew 
always  operating  the  same  locomotive  and  thus  obviating  the 
disadvantages  of  pooling.  The  chairman  emphasized  the  fact 
that  long  locomotive  runs  do  not  necessarily  imply  pooling 
of  locomotives.  Several  members  maintained  that  the  op- 
eration of  locomotives  over  two  or  more  divisions  is  not  a 
panacea  for  all  ills,  but  must  be  governed  by  local  conditions. 
Some  other  points  of  interest  were  developed  as  follows : 
(1)  It  is  not  best  to  pass  terminals  with  repair  facilities 
and  allow  locomotives  to  lay  over  at  small  points  where 
necessary  repairs  cannot  be  made.  (2)  Without  careful 
planning,  lay-overs  will  frequently  absorb  additional  mileage 
gained  by  long  runs.  (3)  Locomotives  operating  succcess- 
fully  over  divisions  with  low  ruling  grades  frequently  can- 
not be  used  on  extended  runs  over  the  next  division  because 
of  a  high  ruling  grade.  (4)  Intermediate  fuel  and  water 
facilities  must  be  considered;  also  the  mileage  obtained  be- 
tween shoppings.  These  factors  must  all  be  considered  before 
lengthening  locomotive  runs  with  the  expectation  of  marked 
operating  economies.  The  favorable  influence  of  the  Superior 
flue  blower  in  facilitating  long  locomotive  runs  was  testified 
to  by  several  members.     In  general,  the  advantages  of  long 


runs  as  pointed  out  in  the  paper  were  admitted  by  members 
of  the  association,  who  feel  that  this  practice  will  be  greatly 
extended  in  the  future. 

Work  of  the  Traveling  Engineer 

In  considering  the  questions,  "How  can  the  work  of  the 
traveling  engineer  be  made  more  eft'ective?  and.  Can  the 
usual  number  of  traveling  engineers  properly  take  care  of  the 
duties  expected  of  them?"  the  members  of  the  committee 
realize  that  this  is  a  subject  of  importance  and  that  their 
task  is  not  a  light  one.  We  know  of  no  position  of  which  there 
is  a  greater  difference  of  opinion  than  regarding  the  qualifica- 
tions and  duties  of  the  traveling  engineer.  A  traveling  en- 
gineer's knowledge  of  his  work  and  duties  is  a  big  asset 
towards  making  his  work  effective — still  we  do  not  believe 
he  must  be  a  past  master  in  all  that  pertains  to  a  locomotive. 
His  personality  and  the  way  he  deals  with  the  men  under 
his  direct  supervision,  also  with  the  officers  and  associates 
in  his  work,  has  a  material  effect  on  results  obtained.  He 
should  be  a  man  whose  name  carries  weight  with  both  officers 
and  men,  one  having  the  courage  of  his  convictions  to  say 
"Yes"  or  "No"  as  the  case  may  require,  not  given  to  seeking 
for  petty  things  to  criticize,  yet  not  allowing  careless  and  in- 
different work  or  violation  of  rules  to  go  unnoticed.  He 
should  cultivate  the  faculty  of  seeing  both  sides  to  every 
question,  controlling  his  temper  and  getting  along  with  all 
kinds  of  men,  remembering  that  much  of  his  success  lies 
within  himself.  He  should  shun  "gum  shoeing"  as  there  is 
nothing  that  will  more  quickly  cause  his  men  to  lose  con- 
fidence in  him  and  consequently  lessen  the  results  of  his 
endeavor. 

The  position  of  traveling  engineer  is  what  the  name  im- 
plies; that  is,  one  who  travels  or  puts  in  the  major  portion 
of  his  time  riding  on  the  engines  with  the  engineers  and  fire- 
men, it  being  understood  that  his  training  has  been  such  that 
he  is  a  competent  critic  of  the  condition  of  an  engine  and  the 
work  of  the  engineer  and  fireman. 

By  frequently  riding  on  the  engines  he  can  keep  in  such 
close  touch  with  his  power  that  defective  conditions  which 
cause  fuel  losses  and  are  detrimental  to  good  locomotive 
operation  can  be  detected  and  handled  for  correction  before 
they  become  serious.  Also,  when  he  has  young  and  inex- 
perienced engineers  and  firemen  he  is  in  the  right  place  to 
learn  how  they  are  doing  their  work  and  put  them  right  when 
such  is  necessary. 

The  traveling  engineer  should  use  his  best  ingenuity  to 
instill  a  spirit  of  honest  endeavor  in  the  enginemen  so  they 
will  use  the  engines,  fuel,  tools  and  supplies  in  their  care  as 
though  they  purchased  them  themselves.  The  success  or 
failure  of  the  traveling  engineer's  efforts  depend  very  much 
not  only  upon  his  own  mental  attitude,  but  upon  that  of  his 
enginemen  and  upon  the  support  he  gets  from  his  master  me- 
chanic as  well  as  the  co-operation  of  the  roundhouse  foreman. 
If  his  superiors  have  him  doing  part  of  every  man's  work, 
from  the  call  boy  to  the  superintendent,  and  holding  investiga- 
tions of  all  delays,  staying  in  terminals  in  order  to  instruct 
flue-borers,  etc.,  he  cannot  do  justice  to  his  work.  He  will  not 
have  time  to  ride  each  engine  on  his  division  at  least  a  short 
distance  every  30  or  40  days,  nor  to  instruct  such  of  his  en- 
ginemen as  need  close  supervision. 

From  the  foregoing  we  do  not  want  to  be  understood  as 
advocating  that  the  traveling  engineer  should  put  in  all  of 
his  time  on  the  road  and  none  at  the  shops,  roundhouses  or 
terminals,  and  assisting  at  investigations.  When  an  engine 
fails  for  steam  or  fails  to  make  the  time  and  handle  the 
tonnage,  and  the  engine  is  not  found  to  be  defective — when 
handling  calls  for  an  investigation  and  where  damage  is 
done  on  account  of  rough  handling  and  in  case  of  emergency, 
he  should  hold   or  attend   investigations,   as  his  knowledge 


October,  1923 


RAILWAY     MFXHANICAL     ENGINEER 


685 


gained  by  long  experience  and  service  in  the  transportation 
department  is  of  importance  and  value  to  the  superintendent 
in  many  questions  involving  transportation.  The  same  thing 
applies  to  the  master  mechanic,  who  should  consider  the 
traveling  engineer  his  trusted  assistant,  and  one  to  be  con- 
sulted in  many  things  connected  with  the  successful  upkeep 
and  handling  of  engines.  He  should  see  that  the  recom- 
mendations of  the  traveling  engineer  are  given  due  considera- 
tion and  that  the  reported  defects  are  corrected.  If  the  travel- 
ing engineer  is  allowed  to  follow  up  his  work  and  is  given 
the  authority  which  the  position  deserves,  his  services  will 
be  most  effective.  Otherwise  the  usual  number  of  traveling 
engineers  cannot  properly  take  care  of  the  duties  expected 
of  them. 

The  report  was  signed  by  J.  D.  Heyburn  (St.  L.-S.  F.), 
chairman;  J.  J.  Rossiter  (N.  Y.,  C.  &  St.  L.),  J.  T.  Sullivan 
(B.  R.  &  P.),  B.  J.  Feeny  (I.  C),  W.  E.  Preston  (Sou.). 

Discussion 

Emphasis  was  placed  by  a  number  of  the  members  who 
tcx)k  part  in  the  discussion  on  personalitj'  as  the  most  im- 
portant factor  in  the  success  of  the  traveling  engineer.  He 
must  inspire  a  degree  of  loyalty  and  support  such  that  the 
crews  will  do  as  well  or  even  better  by  themselves  as  they  do 
when  the  traveling  engineer  is  with  them,  or  his  work  will 
be  a  failure.  The  importance  of  this  qualitj'  in  dealing  with 
shop  forces  was  also  referred  to.  Observation  has  shown 
that  the  road  foreman  who  inspires  a  spirit  of  co-operation 
in  the  enginehouse  foreman  by  fairness  and  direct  dealing 
succeeds  in  getting  attention  to  mechanical  conditions  which 
he  wants  corrected,  with  less  delay  and  friction  than  the  one 
who  relies  on  reports  through  official  channels.  The  need 
for  improvement  in  the  character  of  work  reports  was  also 
touched  on,  having  become  so  unreliable  under  the  pooling 
system,  that  they  are  a  source  of  unnecessary  expense  to  the 
railroads.  This  condition,  it  was  pointed  out,  is  one  which 
should  be  corrected  by  the  traveling  engineer.  Because  of 
the  impossibilit)-  of  giving  close  attention  to  all  locomotives 
and  crews  under  his  supervision,  several  speakers  empha- 
sized the  importance  of  some  reports  showing  the  condition 
of  all  locomotives  and  the  performance  of  the  crews  as  a 
guide  to  the  traveling  engineer  in  concentrating  his  attention. 


Universal  and  Other  Types 
of  Brake  Control 

In  order  to  limit  the  subject  within  reasonable  bounds, 
reference  is  made  only  to  passenger  car  brakes  now  in  use. 
These,  in  the  order  of  their  introduction,  are  the  P.  M.,  L.  N., 
P.  C.  and  U.  C.  equipments.  The  development  of  brakes 
has  been  brought  about  by  a  need  to  meet  the  increasing 
demand  for  transportation  and  to  bring  about  certain  neces- 
sary results,  the  end  in  view  being  safety  of  life  and  property 
and  increased  traffic  with  minimum  cost. 

The  conditions  to  be  met  included  increased  weights, 
higher  running  speeds  and  greater  frequency  of  trains.  The 
objects  to  be  attained  were  :  (1)  More  flexible  control  of  the 
train,  greatly  reducing  possibility  of  shocks;  (2)  more  uni- 
form braking  power;  (3)  constantly  recharging  auxiliary 
reservoirs,  which  increases  safety;  (4)  better  protection 
against  excessive  braking  power  ser\-ice  applications;  (S) 
shorter,  smoother  and  more  accurate  stops. 

An  up-to-date  brake  must  be  reliable,  flexible  and  effective; 
reliable  in  that  it  must  operate  when  required,  and  if  there 
are  any  failures,  they  will  be  on  the  side  of  safety;  flexible, 
in  that  certain  retarding  force  between  a  minimum  and  fixed 
maximum  can  be  obtained  as  conditions  require;  effective,  in 
that  it  will  result  in  a  moving  train  being  brought  to  a  stop 
in  a  reasonablv  short  distance. 


P.  M.  Equipment 

The  P.  M.  equipment,  first  introduced  in  1887,  was  known 
as  the  quick-action  brake  to  differentiate  it  from  the  plain 
automatic  brake  of  1872.  As  cars  became  heavier  and  service 
more  frequent,  the  pressure  was  increased  from  70  lb.  to 
110  lb.  and  the  high-speed  reducing  valve  was  added  in 
1894.  For  modern  cars,  with  large  brake  cylinders  and  long 
trains,  the  use  of  P.  M.  equipment  is  undesirable,  because: 
(a)  Its  function  is  materially  affected  by  length  of  train  and 
condition  of  valves;  (b)  elifective  .service  applications  can- 
not to  be  obtained  in  quick  succession  due  to  the  recharge  all 
coming  from  the  brake  jiipe;  (c)  of  the  liability  of  undesired 
quick  action  due  to  the  same  piston  controlling  both  service 
and  emergency  functions;  (d)  of  the  inability  to  obtain  quick 
action  after  a  service  application;  (e)  of  the  possibility  of 
brakes  creeping  on  due  to  fluctuations  of  brake  pipe  pressure; 

(f)  of  the  possible  loss  of  braking  pressure  without  warning; 

(g)  of  the  necessity   of  using   valves   of  different   size   for 
various   size   brake   cylinders. 

L.  N.  Equipment 

The  P.  M.  equipment  gave  satisfactory  service  until  the 
railways  put  into  use  passenger  cars  requiring  brake  cylinders 
16  in.  to  18  in.  in  diameter  with  proportionate  size  auxiliary 
reservoirs.  The  large  brake  cylinders  and  auxiliary 
reservoirs  meant  greater  volumes  of  air  to  be  handled  in  a 
given  time.  Also,  it  was  necessary  on  account  of  the  .in- 
creased length  of  trains  to  obtain  means  whereby  a  more  uni- 
form service  application  be  made,  and  to  obtain  a  better  con- 
trol of  the  release  of  brakes.  To  meet  these  conditions 
and  requirements  the  L.  N.  equipment  came  into  use  in  1908. 
It  has  the  same  general  features  of  the  P.  M.  equipment, 
ivith  the  following  added:  (a)  Quick  service;  (b)  graduated 
release;  (c)  quick  recharge  of  auxilian,-  reservoir;  (d)  high 
brake  force  in  emergency. 

P.  C.  Equipment 

The  P.  C.  equipment  was  designed  to  meet  the  demand 
made  on  the  air  brake  by  the  introduction  of  cars  weigh- 
ing 120,000  lb.  or  more.  Heavier  cars  brought  about  the 
adoption  of  heavier  and  more  powerful  locomotives  and  the 
average  speed  of  trains  was  increased.  All  this  required  a 
more  efficient  brake.  This  equipment  possessed  all  the 
features  of  the  older  types  with  the  following  additional 
features:  (a)  Fixed  flexibility  for  service  operations;  (b) 
certainty  and  uniformity  of  seri'ice  operations;"  (c)  quick 
rise  in  brake  cylinder  pressure;  (d)  uniform  brake  cylinder 
pressure,  independent  of  piston  4ravel;  (e)  maintenance  of 
brake  cylinder  pressure  against  leakage;  (f)  limiting  of 
service  iarake  force  to  a  predetermined  amount;  (g)  service 
and  emergency  features  widely  separated,  although  controlled 
by  the  same  piston;  (h)  automatic  emergency  when  brake 
pipe  pressure  is  depleted;  (i)  emergency  brake  force  obtain- 
able at  any  time. 

This  equipment  did  not  come  into  general  use. 

Universal  Brake  Equipment 

The  U.  C.  equipment  was  designed  and  introduced  for  the 
same  reasons  as  brought  out  the  P.  C.  equipment  and  con- 
tains all  its  essential  features.  This  equipment  is  made  up 
of  the  following  parts:  One  U-12  universal  valve;  one 
auxiliary  reservoir;  one  service  reservoir;  one  emergency 
reservoir  (when  two  brake  cylinders  are  required  two 
emergency  reservoirs  are  used);  one  brake  cylinder  (two 
brake  cylinders  are  used  when  car  weight  exceeds  153,000 
lb.);  one  conductor's  valve;  one  centrifugal  dirt  collector; 
cut-out  cocks,  angle  cocks,  hose  couplings,  etc. 

In  order  to  obtain  all  the  benefit  from  Universal  Brake 
Control  it  is  essential  that  an  efficient  foundation  brake 
gear  be  provided.  Up  to  recent  years  it  was  the  prevailing 
practice  to  equip  car  trucks,  of  either  the  four  or  six-wheel 
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tvjK\  with  'nrako  rig^iii,;;  ha\  inj;  but  one  brake  shoe  per  wheel. 
Vvith  .<U(h  a  brake  riusinu  ii  is  impossible  to  keep  the  piston 
travel  unibirni.  Vlw  shoe  i,-  hung  below  the  eenter  line  of 
the  wheel  an>l  wlun  the  i.rake  is  applied,  brake  hangers  are 
jiulled  down,  piston  travel  is  lengthened,  thereby  increasing 
i\linder  Milunie  .ind  lau.-.ng  a  low  cylinder  pressure  and  a 
longer  linir  th.iii  >luaild  bo  re(|uired  to  obtain   it. 

Ihe  disailvaiitages  of  ii.-ing  this  t} pe  of  gear  may  lje  sum- 
marized as  follows:  (a)  Rough  handling  in  starting  due  to 
violent  t. iking  of  .daijk.  .-lowing  down  and  stopping  due  to 
slack  action  m  train  cau?cd  l>y  unequal  piston  travel;  (b) 
inability  to  make  time  because  of  train  pulling  hard  on 
account  of  short  j.iiston  travel,  resulting  in  improper  amount 
of  shot-  clearance  and  dragging  brake  shoes;  long  drawn  out 
stops  due  to  the  engineer  trying  to  avoid  shocks  by  "drib- 
bling" brakes  on;  (c)  useless  expense  in  excessive  fuel  and 
water  consumption  and  reduced  locomotive  capacity  due  to 
the  power  necessar\'  to  overc(.me  shoe  friction;  slid  llat  wheels 
due  to  uneven  distribution  of  lirake  force;  damage  arising 
from  shocks  and  break-in-twos  as  the  result  of  short  piston 
travel;  hot  boxes  due  to  journal  being  pu.-hed  from  under 
brass  when  brake  is  applied;  burned  br;ike  shoes  due  to 
rubl)ing  on  wheel  tread  while  brakes  are  released. 

The  clasp  brake  type  of  gear  provides  two  brake  shoes 
per  wheel,  hung  practically  on  the  center  line  of  the  wheel; 
this  arrangement  makes  it  possible  to  maintain  piston  travel 
constant  for  all  c^dinder  pressures.  The  engineer  is  enabled 
to  obtain  the  desired  pressure  with  a  given  reduction  of  brake 
pipe  pressure,  thus  insuring  greater  accuracy  and  smooth- 
ness in  making  stops.  The  brake  shoe  pressure  is  divided 
between  two  shoes  and  there  is  less  wear  of  shoe  metal. 

It  is  well  known  that  efficient  handling  of  any  train  is 
the  proper  control  of  slack.  All  shocks  are  brought  about 
bv  a  sudden  change  of  velocity  of  different  vehicle.-  in  the 
same  train,  and  the  brake  that  will  produce  an  effective  re- 
tarding force  with  the  least  change  in  velocity  between  the 
front  and  rear  portions  of  a  train  must  be  the  In'st.  Such 
a  brake  is  one  that  when  a  brake  application  is  de-ired.  the 
brake  pi[ie  reduction  .md  ri-e  in  cvlinder  [ircssure  will  occur 


,-iniultaneously  on  each  car  in  the  train.  The  universal  valve 
electrically  controlled  will  do  this  efficiently  and  consistently. 
The  report  was  signed  by  Russell  M.  Smith  (Peim.),  chair- 
man; H.  H.  Burns  (\\'estinghouse  Air  Brake  Company); 
E.  F.  Wentworth  (New  York  Air  Brake  Company);  J.  R. 
Scott  (St.  L.-S.  F.);  Wm.  Smith  (B.  &  A.),  and  Jas.  Fahey 
(X.  C.  &  St.  L.). 

Discussion 

There  was  a  long  discussion  of  this  report,  one  of  the 
things  which  received  the  most  attention  being  the  graduated 
release  feature.  Several  of  the  members  maintained  that  it 
was  advisable  to  use  this  equipment  in  direct  release  in  view 
of  the  fact  that  mixed  trains  must  be  run.  Other  members 
stronglv  advocated  having  the  graduated  release  cut  in  when- 
ever 50  per  cent  of  all  of  the  cars  have  this  feature.  The 
advantages  are  a  much  better  and  more  accurate  control  of 
passenger  trains  on  descending  grades  and  when  making 
station  stops.     There  is  also  a  decrease  in  air  consumption. 

The  possibility  of  getting  an  emergency  after  a  service 
application  with  this  equipment  was  pointed  out,  which  is  an 
advantage  from  a  safety  point  of  view.  Care  must  Ije  ex- 
orcised not  to  get  an  emergency  application  at  low  speed, 
however,  owing  to  the  p>ossibility  of  pulling  out  a  drawbar. 
.Another  advantageous  feature  of  this  equipment  is  that  by 
means  of  a  special  cut-out  cock  in  the  brake  cylinder  pipe, 
the  brake  on  the  car  can  be  released  without  losing  the 
reservoir  pressure.  This  enables  brake  shoes  to  be  replaced  or 
brake  rigging  repaired  without  interfering  with  train  line 
pressure  or  the  reservoir  pressure  which  maintains  water 
level  in  the  car.  .\nother  point  which  received  considerable 
attention  was  the  use  of  a  back-up  or  tail  hose  when  backing 
trains  into  stations,  difficulty  being  experienced  in  getting 
accurate  stops  with  this  method. 

President  Kirby  (B.  &  O.),  summed  up  the  matter  in  the 
statement  that  every  train  operated  under  normal  conditions 
into  Washington,  D.  C,  is  backed  into  the  station  by  the 
cngineman,  operating  the  engineer's  brake  valve  in  accord- 
aiue  with  cdmmunicitini;  -iL'n  l-  fnni  the  rear  end. 
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Master   Painters  Meet  in  Cleveland 

Possibilities  of  Spray  Painting  and  Protection  of  Steel  Passenger  Cars 

Thoroughly   Discussed 


THE  Equipment  Painting  Section.  Mechanical  Division, 
American  Railroad  Association,  held  its  lirst  annual 
convention  since  1920,  at  the  Hollenden  Hotel,  Cleve- 
land, Ohio,  on  September  4,  5  and  6.  John  Purcell,  assistant 
to  the  vice-president,  Atchison,  Topeka  &  Santa  Fe,  and 
chairman  of  the  ]SIechanical  Division,  prepared  the  opening 
address  which,  in  his  absence,  was  read  by  the  secretary, 
V.  R.  Hawthorne. 

Mr.  Purcell's  Address 

An  abstract  of  Mr.  Purcell's  address  follows : 
"You  represent  a  department  whose  part  in  the  successful 
operation  of  the  railroads  has  been  misunderstood  and  under- 
estimated by  the  general  public,  as  well  as  by  a  great  many 
railroad  officials;  indeed,  many  painters  seem  to  think  that 
painting  is  done  only  for  ornamentation.  Improving  ap- 
j:)earances,  while  a  desirable  function  of  paint  and  varnish, 
is,  after  all,  only  incidental  to  the  preservation  of  the  equip- 
ment. On  account  of  this  misunderstanding  your  Section 
has  not  been  given  the  recognition  in  the  past  that  it  deserves. 
You  may  be  partly  responsible  for  this,  due  to  lack  of  unit}' 
in  your  recommendations  as  to  the  best  methods  to  pursue. 
Your  committee  reports  may  not  have  always  been  ptositive 
enough  in  outlining  the  action  that  should  be  taken.  Have 
you  shaded  your  opinion  to  conform  to  general  practice,  when 
you  knew  the  practice  was  wrong? 

"Your  responsibility  has  been  greatly  increased  since  the 
advent  of  steel  car  construction.  Corrosion  is  the  greatest 
enemy  of  steel  or  iron  and  as  paint  is  the  only  method  we 
have  to  prevent  their  deterioration,  we  look  to  your  Section, 
through  its  committees,  to  try  out  and  report  the  best  mate- 
rials that  will  accomplish  this  purpose.  Do  not  leave  it  all 
to  the  committees.  Be  free,  but  fair  in  your  criticism  of  re- 
fwrts;  go  on  record  with  your  opinion,  whether  it  is  for  or 
against  the  reports.  We  e.xpect  you  to  devise  economical 
methods  of  classifying  repairs  and  getting  equipment  through 
the  shops  in  the  least  pwssible  time,  consistent  with  the 
preservation  of  the  equipment.  You  know  the  parts  that  are 
the  most  subject  to  corrosion.  Do  not  fool  yourself  or  your 
employer  by  thinking  that  because  these  parts  are  generalh- 


out  of  sight,  that  anything  will  do  to  get  by.  This  is  not 
economy,  but  a  wilful  waste  of  time  and  material  that  will 
eventually  cause  the  blocking  of  shop  output  when  the  time 
comes  that  repairs  cannot  be  further  postponed.  It  is  better 
to  spend  a  dollar  more  for  paint  protection  now  than  it  is  to 
later  spend  ten  dollars  for  steel  repairs. 

"I  would  like  to  impress  on  you  the  necessity  of  having 
men  trained  ready  to  take  the  place  of  any  man  you  have 
in  your  shops.  One  great  fault  of  the  paint  foreman  is 
failure  to  have  men  properly  trained  to  do  high-class  grain- 
ing or  ornamental  sign  work,  and  then  having  recourse  to  the 
rather  unfair  method  of  recommending  the  elimination  of  the 
work  and  the  substitution  of  another  method  which  does  not 
require  as  much  skill  but  cheapens  the  appearance  of  the 
equipment  and  in  reality  costs  'more  to  maintain  jn  the  long 
run.  Teach  your  men,  and  especially  your  apprentices,  that 
the  main  function  of  paint  is  to  preserve  the  equipment. 
Train  your  apprentices  in  the  kifowledge  of  what  constitutes 
a  good  paint,  what  cau.ses  corrosion  and  how  to  prevent  it, 
and  \ou  will  be  giving  the  company  you  work  for  the  service 
that  we  all  desire  and  that  our  stockholders  arc  demanding." 

Maintenance  At  Terminals 

Several  subjects  havuig  been  assigned  or  referred  to  this 
committee  for  such  action  or  report  that  said  committee 
deems  proper,  this  committee  reports  to  Equipment  Painting 
Division  for  their  consideration  as  follows: 

The  subjects  assigned  to  this  committee  were  sent  out  to 
different  railroads  in  the  form  of  questionnaires,  and  104 
replies  were  received. 

Question  1. — Do  you  use  car  renovators?  Do  you  consider 
their  use  advisable,  and  why?  There  were  83  railroads  using 
renovators,  considering  their  use  advisable,  and  1 7  not  using 
them,  and  4  not  operating  passenger  equipment.  The  com- 
mittee deems  it  advisable  to  use  renovators  if  they  largely 
consist  of  vegetable  oils,  and  not  petroleums.  Their  use  has 
a  tendency  to  feed  the  varnish,  and  when  used  on  interior 
of  coaches,  they  add  to  the  appearance. 

Question  2. — Have  you  adopted  enamel  for  the  outside  of 
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bodies  of  passenger  equipment  cars?  If  so,  have  you  elim- 
inated varnishing  of  outside  of  passenger  car  bodies  entirely  t 
Advise  number  of  cars  which  have  been  so  enameled  by 
classes,  how  long  used,  and  with  what  success?  There  are 
12  railroads  that  have  adopted  enamel  for  outside  of  bodies, 
eliminating  varnish  entirely.  Some  of  them  state  that  they  do 
not  clean  up  readily  as  a  varnish  car.  There  were  87  rail- 
roads that  have  not  adopted  the  use  of  enamel  on  all  of  their 
equipment,  nor  eliminated  the  use  of  varnish  on  the  outside 
of  passenger  cars  entirely.  One  railroad  is  using  oil  color 
because  it  can  be  done  at  a  lesser  expense.  Four  railroads 
are  not  operating  passenger  equipment.  The  committee  tak- 
ing into  consideration  the  maintenance,  cleaning  and  care  of 
cars  at  terminals,  recommends  that  the  first  class  passenger 
equipment,  be  varnished  on  the  outside  of  bodies,  but  at  the 
option  of  the  different  railroads.  Second  class  equipment 
that  is  not  given  terminal  attention  may  be  enameled  outside 
of  bodies,  at  shopping  periods. 

Question  3. — Have  you  used  enamel  on  outside  of  pas- 
senger cars  with  varnish?  If  so,  advise  number  of  cars 
which  have  been  so  enameled  and  varnished  by  classes; 
how  long  used,  and  with  what  success?  There  are  33  rail- 
roads that  have  used  enamel  outside  of  bodies  and  then 
varnished  them  with  success,  stating  that  appearance  and 
durability  is  improved. 

Question  4. — Do  you  use  flat  color  and  varnish  on  outside 
of  bodies  of  passenger  equipment  cars?  If  so,  advise  num- 
ber of  cars  so  painted,  by  classes,  how  long  used  and  with 
what  success?  There  are  77  railroads  using  flat  color  and 
varnish,  12  enamel,  1  oil  color,  10  enamel  and  varnish,  and 
4  not  operating  passenger  equipment.  The  committee,  in 
view  of  the  above,  would  recommend  that  on  all  passenger 
equipment  that  was  considered  as  first  class  only,  flat  color 
and  varnish  be  used.  Considering  the  appearance,  durability, 
maintenance  and  cleaning  at  terminals,  this  practice  has  been 
carried  out  on  this  class  of  equipment  for  many  years,  by  a 
large  majority  of  railroads. 

Question  5. — Have  you  ever  used  enamel  for  outside  of 
passenger  equipment  cars,  and  abandoned  this  practice  and 
resumed  use  of  flat  color  and  varnish?  There  are  23  rail- 
roads that  have  used  enamel,  abandoned  the  practice  and 
resumed  the  use  of  flat  color  and  varnish,  12  using  enamel, 
1  oil  color,  54  that  were  using  flat  color  and  varnish,  10 
that  were  using  enamel  and  varnish  and  4  not  operating 
passenger  equipment.  The  committee  recommendation  is 
given  in  answer  to  Question  4. 

Question  6. — Do  you  use  gold  for  lettering  of  passenger 
cars?  There  are  69  railroads  using  gold  leaf,  2  aluminum 
leaf,  1  copper  leaf,  1  decalcomanias,  27  yellow  paint,  and  4 


not  operating  passenger  equipment.  The  committee,  recom- 
mends the  gold  leaf,  especially  when  using  flat  color  on  out- 
side of  bodies  of  passenger  equipment. 

Question  7. — Do  you  use  color  paint  for  lettering  of  pas- 
senger equipment  cars?  If  so,  with  what  success?  There 
are  27  railroads  using  yellow  color  paint  or  gold  color  paint 
on  all  passenger  equipment,  42  on  all  second  class  equipment, 
29  using  gold  leaf  on  all  passenger  equipment,  1  using  alumi- 
num leaf,  1  copper  leaf,  and  4  not  operating  passenger  equip- 
ment. The  committee  considers  it  advisable  to  use  gold  color 
paint  on  all  second  class  passenger  equipment,  or  when 
enamel  or  enamel  and  varnish  is  being  used  on  outside  of 
passenger  bodies. 

Question  8. — Do  you  use  enamel  or  oil  paint  for  painting 
of  e.xtensions  on  non-passenger  carrying  passenger  train  cars  ? 
There  are  54  railroads  not  using  enamel  or  oil  paint  for  non- 
passenger  carrying  passenger  train  cars,  but  finishing  same 
as  their  regular  passenger  equipment  cars,  19  using  oil 
paint,  and  4  not  operating  any  cars.  Each  individual  road's 
local  conditions  would  largely  determine  their  practice. 

The  members  of  the  committee  were:  A.  H.  Phillips 
(D.  &  H.),  chairman;  J.  W.  Houser  (Cumberland  Valley); 
J.  Gratton  (B.  R.  &  P.),  and  J.  N.  Voerge  (Canadian 
Pacific). 

Report  on  Specifications 

The  committee  of  consultation  on  specifications  for  paints, 
oils,  varnishes  and  paint  oils,  met  with  the  Specification 
Committee  of  the  Mechanical  Division  only  once,  although 
it  corresponded  with  the  chairman  of  that  committee  and  gave 
its  views,  which  in  substance  are  as  follows: 

Specifications  for  mixed  paints  do  not  prevent  the  substitu- 
tion of  inferior  goods.  The  latitude  allowed  by  chemists  in 
all  their  analyses  is  such  that  they  are  only  an  aid  to  the 
manufacturer,  who  is  adept  in  using  the  lowest  grade  of 
materials  which  will  pass  the  tests,  or  who  strives  to  find 
a  way  to  beat  them.  Only  the  simplest  paint  mixtures  can 
be  analyzed  with  any  degree  of  accuracy  and  after  the  various 
ingredients  are  separated,  it  is  exceedingly  difficult  to  deter- 
mine their  quality.  This  is  particularly  true  of  pigments  of 
which  there  are  so  many  different  grades,  though  all  grades 
analyze  practically  the  same. 

Tests  made  by  the  committees  representing  the  Equipment 
Painting  Section  have  conclusively  proved  that  a  heat 
processed  linseed  oil  properly  treated  will  give  better  protection 
against  the  elements  causing  the  deterioration  of  railway 
equipment   than  raw  linseed   oil,   but   the   chemist   will  not 
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specify  this  class  of  oil  in  a  paint  because  he  cannot  analyze 
it.  Why  insist  on  analyzing  a  cheap  paint  like  mineral  or 
carbon  when  we  buy  our  high-priced  primers,  surfacers, 
enamels  and  varnishes  upon  their  durability  and  appearance, 
and  the  reputation  of  the  manufacturer  to  maintain  the 
standard  adopted  after  a  practical  test?  Specifications 
should  describe  the  service  the  paint  will  be  subjected  to 
and  the  color  and  finish  desired.  Specifications  of  this  kind 
will  give  the  expert  paint  manufacturers  an  opportunity  to 
compete  for  business  and  railroad  equipment  will  be  given  the 
protection  it  is  so  much  in  need  of. 

The  question  will  be  asked,  "But  how  are  we  to  determine 
whether  the  paint  purchased  will  give  us  the  protection  de- 
sired before  the  paint  is  applied  and  put  in  service?"  The 
answer  is  by  film  lest.  If  a  film  of  the  paint,  enamel  or 
varnish  is  made  and  subjected  to  an  accelerated  test  of  the 
elements  it  will  be  required  to  meet  in  service,  a  determina- 
tion of  its  ability  to  answer  requirements  can  be  made  in  a 
comparatively  short  time. 

Specifications  to  determine  quality  of  turpentine  and  tur- 
pentine substitutes,  oils,  etc.,  are  deemed  advisable  and 
necessary  by  the  committee. 

The  report  was  signed  by  J.  \V.  Gibbons,  A,  T.  S:  S.  F., 
chairman,  and  J.  F.  Gearhart,  Penn. 

Protection  of  Steel  Equipment 

The  special  committee  was  assigned  several  subjects  per- 
taining to  the  preparation  of  steel  equipment  for  paint  and 
the  best  method  of  preserving  it  with  paint. 

Sandblasting 

It  seems  to  be  the  unanimous  opinion  of  all  painters  that 
in  the  preparation  of  steel  for  painting  or  the  removal  of  old 
paint  for  the  purpose  of  repainting  steel  equipment,  the  sand- 
bla.^t  is  the  most  economical  and  presents  a  better  surface  for 
the  paint  to  adhere  to  than  any  other  known  method.  The 
question  has  been  asked,  "What  is  the  advantage  of  remov- 
ing old  paint  by   sandblast  over  the  emulsion  or  so-called 
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detrimental  to  the  health  of  the  operator  than  the  sandblast. 
The  sandblast  will  also  remove  all  rust  that  may  have  ac- 
cumulated, while  the  remover  will  not. 

Bad  results  have  been  experienced  from  the  use  of  emul- 
sion paint  removers.  Cases  have  been  reported  where  the 
remover  would  run  into  crevices  where  it  was  impossible  to 
wash  it  out,  and  after  the  surface  was  primed  and  in  some 
cases  after  the  car  had  been  fini.shed,  the  remover  would  run 
out  and  destroy  the  surface.  In  other  cases  the  paraffine 
base  would  not  l)e  thoroughly  removed  and  when  primers 
were  applied,  they  would  not  dry  uniformly. 

The  sandblast  is  the  best  method  of  removing  paint  from 
the  interior  and  e.xterior  of  all  .steel  equipment,  unless  the 


Effect  of  Corrosion   on   the   Interior  of  a   Steel    Baggage   Car 

paint  remover,  if  the  mill  scales  are  properly  removed  by 
sandblast  before  the  initial  painting  of  the  car?  Information 
as  to  the  cost  of  removing  paint  by  removers  and  sandblast 
obtained  from  shops  in  the  eastern  and  western  parts  of  our 
country,  all  indicates  that  paint  can  be  removed  by  sandblast 
for  one-half  the  cost  by  removers. 

Outside  the  question  of  cost,  the  use  of  the  removers  that 
contain  volatile  matter  (and  they  all  do  so  except  the  alkali 
compositions)    increase  the   fire   hazards   and   are   far  more 


Corrosion    Through    a    Locomotive    Cab    Roof    Sheet 

-heets  are  so  thin  that  the  sandblast  will  warp  the  .sheets. 
It  will  warp  sheets  of  No.  22  gage  unless  they  are  thoroughly 
and  closely  braced. 

Corrosion 

.\11  parts  of  equipment  where  pockets  are  formed  tliut  will 
hold  cinders,  dust  or  gases,  such  as  rain  guards  on  roofs, 
window  rails  on  cabs,  deck  sash  on  passenger  equipment,  steel 
underframes  on  locomotives  as  well  as  on  freight  and  pas- 
.senger  cars,  hold  the  coal  dust  and  dirt  and  these,  mixed  with 
water,  form  an  acid  that  accelerates  the  action  of  corrosion 
and  quickly  destroys  the  metal. 

One  of  the  photographs  of  the  interior  of  an  express 
car  shows  the  sheets  badly  corrotied  several  feet  above  the 
floor  and  entirely  destroyed  at  the  bottom.  The  principal 
reason  for  this  was  the  construction  of  the  car.  Between  the 
angle  iron  and  the  sheets,  a  copper  plate  was  placed,  evidently 
with  the  idea  of  making  a  tight  joint  and  keeping  out  the 
moisture.      This    combination    of    three    metals    created    an 
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electrical  action  when  moisture  was  present  that  accelerated 
the  corrosion.  On  the  interior  of  the  sheets  a  piece  of  cloth 
was  pasted  to  assist  in  the  insulation  of  the  car.  This  cloth 
acted  as  a  wick  and  carried  tlie  moisture  up  almost  to  the 
top  of  the  car  and  caused  the  sheet  to  corrode  as  shown  in  the 
illustration. 

The  remedy  is  to  construct  all  equipment  so  as  to  eliminate 
the  cause  as  much  as  possible  by  making  these  parts  dust 
and  moisture  proof,  putting  in  drains  and  keeping  them  dean. 
The  painter  ran  assist  in  this  work  by  painting  these  parts 


its  greatest  toll  prior  to  the  time  they  were  adopted. 
One  photograph  shows  the  deterioration  of  a  wooden  car 
due  to  decay  because  of  excess  moisture.  The  same  method 
of  keeping  moisture  out  of  joints,  laps  and  hidden  parts 
should  be  followed  as  on  steel  equipment,  except  white  lead 
paste  should  be  substituted  for  red  lead. 

Spray  Painting 

In  years  past,  there  has  been  a  prejudice  against  the  ap- 
plication of  paints  by  the  spray  melhod,  which  was  the  out- 


Corrosion    at    the    Junction    of    the    Upper    Deck    and    Side    Roof    Sheets  of    a    Passenger   C!ir 


with  good  inhibitive  coatings  and  tilling  up  the  crevices  with 
some  of  the  accepted  plastic  compositions  that  are  now  on 
the  market  for  this  purpose.  All  parts  that  are  inaccessible 
after  assembled  should  \ye  given  at  least  two  coats  of  a 
proved  inhibitive  paint  made  as  near  water-proof  as  possible. 
A  composition  paint  with  a  red  lead  or  sublimed  blue  lead 
base,  mixed  with  a  proper  heat  treated  processed  linseed  oil 
will  give  the  most  satisfactory  service.  This  should  be  fol- 
lowed by  one  coat  of  carbon  black  mixed  with  the  same  grade 
of  oil. 

During  assembly  and  fabrication  all  parts  where  metal  is 
laid  on  metal  should  receive  a  thick  coating  of  paste  paint 
of  the  same  materials  as  above.  Steel  freight  equipment, 
steel  roofs,  underframes,  etc.,  on  all  classes  of  equipment, 
should  be  sandblasted  and  given  three  coats  of  paint  mixed 
as  outlined  above,  the  primer  to  ht  a  composition  of  red 
lead  or  sublimed  blue  lead  base  paint  mixed  with  a  processed 
linseed  oil.  The  second  coat  should  be  a  mixture  of  the  first 
and  last  coats,  the  third  should  be  a  proved  acid  resisting 
carbon  paint. 

In  1916  we  were  given  permission  by  the  Atchison,  Topeka 
&  Santa  Fe,  to  paint  two  coal  carrying  cars  with  a  paint 
of  this  character.  They  were  inspected  from  time  to  time, 
the  last  time  in  February,  1923,  just  before  going  into  the 
shop  for  repairs.  The  report  showed  the  condition  of  this 
paint  to  be  good,  no  corrosion  having  been  started  at  any 
point  under  the  paint.  The  only  alirasions  on  parts  of  car 
where  paint  had  come  off  were  caused  by  mechanical  defect.* 
or  where  ballast  or  other  solid  matter  had  struck  the  car,  and 
there  were  only  a  few  of  these.  The  cars  were  in  such  con- 
dition from  appearances  that  the  paint  would  have  lasted 
several  years  without  recoating,  but  in  order  to  protect  the 
abrasions,  orders  were  issued  to  touch  up  spots  and  apply 
one  coat  of  carbon.  With  this  evidence  of  the  kind  of  pro- 
tection that  can  be  obtained  by  good  paint,  can  there  be 
any  excuse  for  deterioration  of  equipment  by  corrosion  ?  We 
have  demonstrated  in  shops  where  the  above  instructions 
have  been  followed  that  it  was  possible  to  reduce  the  renewal 
of  steel  parts  from  an  average  renewal  of  12J4  per  cent  to 
less  than  one  per  cent  of  the  parts  where  corrosion  had  taken 


growth  of  the  crude  sprays  that  were  first  used  in  the  ap- 
plication of  paint  and  the  unwarranted  exaggeration  as  to 
their  virtues  indulged  in  by  men  who  thought  they  were 
catering  to  the  wishes  of  their  superiors  for  economy.     This 


Wood     Sheathing     Decayed     by     Moisture     Entering     at    the    Joints 
Around  the  Window 

led  to  the  wide  use  of  what  really  should  have  been  called 
a  paint  squirt  gun  which  proved  to  be  very  expensive  in 
first  cost  when  cost  of  material  was  considered,  and,  owing  to 
the  unevenness  of  the  coating,  it  neither  wore  well  nor  pre- 
sented a  creditable  appearance.     This  prejudice  took  such  a 
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deep  TQOt  in  the  minds  of  the  painters  as  well  as  the  operating 
officers  of  the  railroads,  that  the  only  methcxl  they  saw  for 
economizing  was  the  elimination  of  all  ornamentation.  This 
was  followed  by  the  reduction  of  the  number  of  coats  of 
surfacers  and  varnish  on  both  the  interior  and  exterior  of 
passenger  equipment  and  on  locomotives. 

Last  year  we  had  the  opportunity  to  see  a  train  of  steel 
cars  finished  under  this  system  alongside  of  a  train  of  cars 
painted  with  a  good  practical  surfacer  system  protected  with 
varnish.  The  first  presented  the  rough  appearance  that  can 
only  be  produced  by  applying  varnish  over  a  rough  surface. 
If  durability  only  was  desired,  why  not  save  one  coat  by  ap- 
plying three  coats  of  good  oil  paint  that  would  have  given 
better  protection  and  would  not  have  accentuated  the  rough 
appearance  of  the  iron?     With  these  facts  before  us.  are  we 


All    Coats    Except    the    Knifing    Coat    Were    Applied    to    This    Tank 
With  the  Spray 

to  close  our  eyes  to  the  great  advancement  that  has  gradually 
been  made  in  the  paint  spraying  devices  in  the  past  few  years? 
One  of  the  great  objections  formerly  made  against  the  spray 
was  that  the  air  passing  through  the  paint,  enamels  or 
varnish  left  air  bubbles  in  the  paint  film;. and  that  the  mois- 
ture in  the  air  was  detrimental  to  paint  (Dr.  Dudley,  late 
chief  chemist  for  the  Pennsylvania,  has  advocated  5  per  cent 
moisture  in  paint).  Devices  have  been  perfected  that  will 
remove  the  moisture  from  the  air  and  spray  guns  are  now 
in  use  that  do  not  in  any  manner  mix  air  with  the  paint, 
enamel  or  varnish,  but  only  use  it  to  atomize  them  so  as  to 
apply  a  good  even  coat  on  the  surface  to  be  protected  or 
ornamented. 

The  committee  submits  photographs*  of  different  classes 
of  railway  equipment  that  have  been  painted  and  varnished 
with  "air  guns."  Every  coat  applied  on  these  jobs  except 
the  kniving  coat,  was  applied  with  the  "gun."  Note  the 
smoothness,  depth  and  brilliance  of  the  surface  on  the  loco- 
motive tenders  in  the  exhibit. 

In  view  of  our  present  knowledge  of  the  improvements 
made  and  the  increased  demands  for  economy,  are  we  fair 
to  our  employers,  the  public,  or  ourselves  in  letting  our  pre- 
judices close  all  doors  to  economy  except  that  which  leads  to 
uncleanliness  and  disease  in  turning  out  equipment  that  is 
not  only  uncouth  but  unsanitary? 

Your  committee,  believing  that  the  mind,  disposition  and 
to  a  great  extent  the  health  of  the  individual  is  affected  by 

*  The  exhibits  included  photographs  of  steel  underframe,  wood  sheathed 
baggage  and  express  cars,   which  are   not   here   shown. 


their  surroundings,  firmly  Ix'lieve  that  the  traveling  public 
are  entitled  to  have  their  temporary  home,  the  passenger  car. 
maintained  in  a  cheerful,  sanitary  condition,  recommend  that 
it  is  the  sense  of  this  division  of  the  A.R.A.  that  the  present 
tendency  of  destroying  the  appearance  of  the  passenger  carry- 
ing equipment  is  not  in  accord  with  good  busine.ss  principles 
or  economy  in  upkeep. 

The  members  of  the  committee  were  J.  W.  Gibbons. 
.■\.  T.  &  S.  F.,  chairman;  |.  V.  Gcarhart,  Penn.,  and  A.  E. 
Green,  C.  &  N.  W. 

Discussion 

The  sand  blast  was  favored  as  the  best  means  of  removing 
paint,  as  recommended  by  the  committee.  Cases  were  cited 
where  failure  to  get  rid  of  all  traces  of  the  remover  solution 
from  cracks  of  other  inaccessible  places,  had  resulted  in  the 
destruction  of  the  finish  sub.sequently  applied.  Where  an 
alkali  remover  had  been  used,  the  finish  would  not  dry  in 
spots.  In  one  case  these  spots  were  still  tacky  when  the  car 
returned  to  the  shop  after  a  service  of  two  year.s.  J.  T.  St. 
Clair,  acting  engineer  of  car  construction,  Atchi.son,  Topeka 
&  Santa  Fe,  expressed  the  opinion  that  the  time  is  not  far 
distant  when  the  railroads  will  insist  on  the  use  of  the  sand 
blast  on  new  steel  equipment  to  remove  all  mill  scale  and 
properly  prepare  the  surfaces  for  their  protective  coatings. 
Calling  attention  to  the  photograph  showing  the  badly  rusted 
interior  sheets  of  a  baggage  car,  he  said  that  about  two  feet 
of  the  lower  ends  of  the.se  sheets  are  now  being  applied  as 
separate  units,  and  that  the  backs  of  the  sheets  were  coated 
with  a  heavy  plastic  cernent. 

The  discussion  on  the  use  of  the  paint  spray  clearly  indi- 
cated that  the  apparatus  and  the  methods  of  using  it  have 


A    View    Under   the    Running    Board   of   a   Tank   Car   Completely 
Painted   With  the  Spray 

been  developed  to  a  point  where  its  practicability  for  a  wide 
range  of  work  is  beyond  question.  There  was,  however,  con- 
siderable difference  of  opinion  as  to  the  extent  to  which  it 
should  be  adopted  under  the  average  unfavorable  shop  con- 
ditions. It  was  suggested  that  a  certain  portion  of  the 
shop  should  be  set  aside  for  the  use  of  the  spray,  where  car- 
penters and  others  would  not  be  exposed  to  the  mist  thrown  off 
by  the  spray.  It  was  reported  that  there  are  now  machines 
available  w^ith  which  the  operator  gets  almost  as  close  to  the 
car  as  with  a  brush  and  from  which  very  little  mist  is  thrown 
off.  It  has  also  been  found  that  with  proper  equipment  a 
very  slight  current  of  air  serves  to  keep  the  atmosphere  sur- 
rounding the  work  free  from  any  objectionable  mist.     The 
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discussion  brought  out  the  fact  that  the  use  of  the  spray  is 
effecting  net  savings  of  from  $1  to  $3  each  in  painting  box 
cars  and  from  $5  to  $20  in  painting  locomotives. 

A  resolution  was  finally  adopted  by  the  association  in 
which  was  included  the  recommendation  that  materials  known 
to  be  poisonous,  such  as  white  lead  and  red  lead,  should  not 
be  used  in  atomized  form  unless  the  vapors  created  can  be 
eliminated  or  the  operators,  as  well  as  others  exposed,  be 
safeguarded. 

Classification  of  Painting  Repairs 

The  shopping  of  cars  should  be  determined  by  the  length 
of  time  in  service  or  the  general  condition  of  car.  As  a 
general  proposition  the  class  of  painting  repairs  should  be 
determined  by  the  Paint  Foreman  on  arrival  of  car  at  Shops, 
and  should  receive  the  following  treatment  according  to  class 
of  painting  repairs. 

Schedule  of  Class  A  Repairs 

Steel  Dining  or  Private  Cars 

Outside  Operations — Body — First  day — Sand-blast  and 
prime.  Second  day — No  of)eration.  Third  day — Coat  of 
surfacer.  Fourth  day — Putty  and  knife  in  pitted  and  un- 
even surface.  Fifth  day — Coat  of  surfacer.  Sixth  day — Coat 
of  surfacer.  Seventh  day — Coat  of  surfacer.  Eighth  day — 
Rub  with  rubbing  brick  and  water  or  rub  to  a  smooth  surface 
with  sand  paper  or  emery  cloth  in  oil.  Ninth  day — Sand 
and  touch  up  rubbed  through  spots,  if  any,  with  primer. 
Tenth  day — First  coat  color.  Eleventh  day — Second  coat 
color.  Twelfth  day — Letter  and  varnish.  Thirteenth  day — 
J^o  operation.    Fourteenth  day — Varnish. 

Note:  Where  flat  color  is  used  three  coats  of  varnish 
should  be  applied.  At  shops  where  no  sand-blasting  is  done 
but  a  standard  paint  remover  is  used  in  its  place  on  all  steel 
equipment  the  second  day's  operation  should  be  priming. 

Roof  and  Deck — First  day — Sand-blast  and  prime  with 
approved  pigment  and  oil  primer.  Stand  over  at  least  48 
hours.  Paint  roof  with  two  coats  of  standard  roof  paint. 
Paint  deck  with  two  coats  of  body  color  in  oil  or  standard 
roof  paint  according  to  railway  company's  standard  practice. 

Trucks,  Platform  and  Underneath  11^or/s— Trucks,  plat- 
forms and  battery  boxes:  Paint  with  one  coat  of  oil  color, 
followed  by  one  coat  of  truck  enamel.  Underneath  work, 
paint  with  two  coats  of  oil  color. 

Inside  Operations — When  necessarj'  to  remove  paint  and 
varnish:  First  day — Remove  paint  and  varnish  with  ap- 
proved varnish  remover  or  sand-blast.  Second  day — ^Prime. 
Third  day — No  operation.  Fourth  day — Surfacer.  Fifth 
day — -Putty  and  knife  in  pitted  and  uneven  surface.  Sixth 
day — Coat  of  surfacer.  Seventh  day — Coat  of  surfacer. 
Eighth  day — Rub  with  rubbing  brick  and  water  or  rub  to 
a  smooth  surface  with  sand  paper  or  emery  cloth  in  oil. 
Ninth  day — Sand  and  touch  up,  rubbed  through  spots,  if  any, 
with  primer.  Tenth  day — Coat  of  ground  color.  Eleventh 
day — Coat  of  ground  color.  Twelfth  day — grain.  Thirteenth 
day — Varnish.  Fourteenth  day — Stripe,  number  and  neces- 
sary notices  applied.  Fifteenth  day — Varnish.  Sixteenth 
day — No  operation.  Seventeenth  and  Eighteenth  day — Rub 
to  produce  standard  finish  as  required  by  railway  company. 

Note:  The  surfacer  should  be  of  a  shade  as  close  to  the 
graining  ground  color  as  is  possible  to  obtain. 

Head  Lining  Operations — First  day — Prime.  Second  day 
— No  operation.  Third  day — Coat  of  surfacer.  Fourth  day 
— Sand  and  coat  of  enamel.  Fifth  day — No  operation.  Sixth 
day — Coat  of  enamel.    Seventh  day — Stripe. 

Eighteen  days  consumed  to  finish  this  class  of  car,  followed 
by  two  days  for  trimming,  and  O.  K.  on  the  21st  day. 

Steel  Coach 
Outside  Body — First  day — Sand-blast  and  prime  with  ap- 
proved steel  car  primer.     Second  day — Stand  to  dry.    Third 


day — First  coat  of  approved  surfacer.  Fourth  day — Sand 
paper,  putty,  and  knife  in  uneven  and  pitted  spots,  or  whole 
car  if  necessary.  Fifth  day^Sand  paper  and  apply  coat  of 
surfacer.  Sixth  day — Sand  paper  to  a  smooth  surface  and 
apply  first  coat  of  body  color.  Seventh  day — Apply  coat  of 
car  body  coating  or  varnish  color.  Eighth  day — Necessary 
lettering  applied.  Ninth  day — First  coat  of  varnish.  Tenth 
day — Stand  to  dry.     Eleventh  day— Second  coat  of  varnish. 

Note:  Where  flat  color  is  used  three  coats  of  varnish 
should  be  applied.  At  shops  where  no  sand-blasting  is  done 
but  a  standard  paint  remover  is  used  in  its  place  on  all  steel 
passenger  equipment  the  second  day's  operation  should  be 
priming. 

Outside  of  body  sash  and  end  doors  and  both  sides  of 
vestibule  doors  to  receive  the  same  treatment  as  body  of  car. 

Inside  Operations — Where  necessary  remove  old  paint  with 
sand-blast  or  varnish  remover.  First  day — Prime  with  ap- 
proved primer.  Second  day — Stand  to  dry.  Third  day — 
First  coat  of  approved  surfacer.  Fourth  day — Sand  paper, 
putty  and  knife  in  uneven  surface  or  whole  car  if  necessary. 
Fifth  day — Sand  paper  and  apply  second  coat  of  surfacer. 
Sixth  day — Sand  paper  to  a  smooth  surface  and  apply  coat 
of  color,  ground  in  Japan,  tliin  to  a  brush  coat  with  pure 
turpentine.  Seventh  day — Second  coat  of  color  as  above. 
Eighth  day— Lettering  and  ornamenting.  Ninth  day — First 
coat  of  varnish.  Tenth  day — Stand  to  dry.  Eleventh  day — 
Second  coat  of  varnish. 

If  rubbed  finish  is  desired  stand  to  dry  at  least  48  hours 
before  this  operation.  Eleven  days  consumed  to  finish  this 
class  of  car,  followed  by  two  days  for  trimming  and  O.  K. 
on  the  fourteenth  day. 

Note:  Head  lining,  roof  and  deck,  trucks,  platforms  and 
underneath  work  to  receive  same  operations  as  those  scheduled 
for  dining  and  private  cars. 

Steel  Mail,  Mail  and  Baggage,  and  Baggage 

Outside  Operations — Body — First  day — Sand-blast  and 
prime.  Second  day — No  operation.  Third  day — Coat  of 
surfacer.  Fourth  day — Sand  paper,  putty  and  knife  in  un- 
even surface  or  whole  car  if  necessary.  Fifth  day — Sand  and 
coat  of  body  color  in  oil.  Sixth  day — No  operation.  Seventh 
day — Finishing  coat  of  body  color  in  oil.  Eighth  day — • 
Letter. 

If  the  railway  company's  standard  will  not  permit  of  the 
above  appearances  the  schedule  as  applied  to  coaches,  etc., 
can  be  applied.  Roof  and  deck  to  receive  same  operation 
as  those  used  on  dining  and  private  cars.  Trucks  and 
underneath  to  receive  two  coats  of  oil  color. 

Inside  Operations — First  day — Prime  with  lead  primer. 
Second  day — Putty.  Third  day — Coat  of  oil  color,  standard 
shade.  Fourth  day — No  operation.  Fifth  day — Coat  of  oil 
color,  standard  shade.  Sixth  day — Paint  steam  coils,  and 
guards,  and  necessary  stenciling. 

Note:  The  finishing  coat  for  mail,  and  mail  end  of  mail 
and  baggage  cars  to  be  applied  as  per  specifications  issued 
by  the  United,  States  Railway  Mail  Service.  Eight  days  con- 
sumed to  finish  these  classes  of  cars,  followed  by  one  day 
for  trimming,  and  O.  K.  on  the  tenth  day. 

Wood  Dining  or  Private  Cars 

The  outside  operations  on  this  class  of  cars  are  the  same 
as  used  on  the  steel  type  of  coaches,  with  the  exception  that 
wood  cars  shall  have  the  paint  and  varnish  burned  oft". 

Roof  and  Deck — Where  canvas  roof  is  applied,  roof  boards 
to  be  primed  with  a  mineral  paint.  After  canvas  is  applied, 
roof  to  be  finished  according  to  railroad's  standard  practice. 
Deck  to  receive  three  coats  of  body  color  in  oil.  When  roof 
composition  that  needs  no  painting  is  applied,  the  deck  to 
receive  three  coats  of  body  color  in  oil.  Trucks,  platforms 
and  underneath  work  to  receive  same  treatment  as  applied 
to  steel  dining  and  private  cars. 

Inside  Operations — When  necessary  to  remove  paint  and 
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varnish  with  varnish  runuivcr:  First  day — Remove  paint 
and  varnish  with  varnish  remover.  Second  day — Sanded 
and  cleaned  up  by  carjx.Miters.  Third  day — Fill.  Fourth 
day — Varnish.  Fifth  day — Stripe,  number,  and  necessary 
notices  applied.  Sixth  day — Varnish.  Seventh  day — No 
operation.  Eighth  day — Varnish.  Ninth  day — No  opera- 
tion. Tenth  day — Rub  with  line  pumice  and  water. 
Eleventh  day- — Rub  with  rotten  stone  and  oil. 

Head  lining  to  receive  same  treatment  as  applied  to  steel 
dining  and  private  cars.  Eleven  days  consumed  to  finish 
this  class  of  car,  followed  by  two  days  for  trimming,  and 
O.  K.  on  the  fourteenth  day. 

Wood   Co.\ch 

Wood  coaches  receive  the  same  treatment  as  wood  dining 
cars,  in  and  outside,  roof,  trucks,  underneath  work,  etc. 

Wood  Mail,  Mail  and  Baggac.e,  and  Bagc;age  Cars 

Outside  Operations — When  necessary  to  burn  paint,  which 
is  very  rare  due  to  the  use  of  body  color  in  oil,  the  follow- 
ing operations  to  be  applied:  First  day — Burn  off  paint. 
Second  day — Sanded  by  carpenters.  Third  day — Prime  with 
body  color  in  oil.  Fourth  day — Putty  and  knife  in  if  neces- 
sary. Fifth  day — Sand  paper  and  coat  of  body  color  in  oil. 
Sixth  day — -No  operation.  Seventh  day — Coat  of  body  color 
in  oil.     Eighth  day — Letter. 

Roof  and  deck  to  receive  the  same  treatment  as  accorded 
wood  coach.  Trucks  and  platforms  and  underneath  work  to 
receive  same  treatment  as  accorded  wood  coach.  Inside  to 
receive  same  treatment  as  accorded  steel  type  of  this  class  of 
cars. 

Schedule  of  Class  B  Repairs 
Steel  Dining  or  Private  Cars 

Outside  Operations — Car  to  be  washed;  after  necessan.-  re- 
pairs are  made  the  following  treatment  to  be  accorded :  First 
day — Prime  new  or  bruised  parts.  Second  day — Touch  up 
parts  with  surfacer.  Third  day — Putty  and  knife  in  parts. 
Fourth  day— Sand,  and  color.  Fifth  day — Second  color. 
Sixth  day — Letter.  Seventh  day^Varnish.  Eighth  day — 
No  operation.     Ninth  day — Varnish. 

Inside  Operations — First  day — Prime  new-  or  bruised 
parts.  Second  day — Touch  up  parts  with  surfacer.  Third 
day — Putty  and  knife  in  parts.  Fourth  day — Sand  and 
ground  color  parts.  Fifth  da\ — Grain  parts.  Sixth  day — 
Varnish  newly  grained  parts.  Seventh  day — Varnish  all  over. 
Eighth  day — No  operation.  Ninth  day— Rub  with  pumice 
and  water  or  oil. 

Roof  to  receive  two  coats  of  standard  roof  paint.  Deck 
to  receive  two  coats  of  body  color  in  oil.  Trucks,  platforms 
and  battery  boxes  to  receive  one  coat  of  enamel.  Under- 
neath work  to  receive  one  coat  of  oil  color.  Nine  days  con- 
sumed to  finish  this  class  of  car,  followed  by  two  days  for 
trimming,  and  O.  K.  on  the  twelfth  day. 

Steel   Coach 

The  outside  operations  on  a  steel  coach  to  be  the  same  as 
those  on  dining  and  private  cars. 

Inside  Operations — First  day — Prime  new  or  bruised  parts. 
Second  day— Touch  up  with' surfacer.  Third  day— Putty 
and  knife  in  parts.  Fourth  day — Sand  and  touch  up  new 
parts  with  color.  Fifth  day— Varnish  all  new  work. 
Sixth  day— Stand  to  dry.  Seventh  day— Varnish  whole  car 
if  necessary. 

If  rubbed  finish  is  desired,  stand  to  dry  at  least  48  hours 
before  this  operation.  Roof  to  receive  two  coats  of  standard 
roof  paint.  Deck  to  receive  two  coats  of  body  color  in  oil. 
Trucks,  battery  boxes  and  underneath  work,  one  coat  of  oil 
color.  Platforms,  one  coat  of  enamel.  Nine  days  consumed 
to  finish  this  class  of  car,  followed  by  two  days  for  trimming, 
and  O.  K.  on  the  twelfth  day. 


Steki.  (IK  Wood  Mail,  Mail  and  B.\ggage,  and 
Baggage  Cars 

After  the  car  is  washed  and  necessary  repairs  made,  the 
following  treatment  to  be  accorded:  First  day — New  or 
bruised  parts  touched  up  with  body  color,  in  oil.  Second 
day — Putty.  Third  day — Sand  and  coat  of  body  color  in 
oil.  Fourth  day — No  operation.  Fifth  day — Coat  of  body 
color  in  oil.     Sixth  day — Letter. 

Roof  to  receive  two  coats  of  standard  roof  paint.  Deck  to 
receive  two  coats  of  body  in  oil.  Trucks,  battery  boxes  and 
underneath  work,  one  coat  of  oil  color. 

Inside  Operations — First  day — New  or  bruised  parts 
touched  up  with  color.  Second  day — Putty.  Third  day — 
Sand  paper,  putty,  and  coat  of  baggage  or  mail  car  color. 
Fourth  day — No  operation.  Fifth  day — Coat  of  baggage  or 
mail  car  color.  Sixth  da)' — Paint  steam  coils  and  guards, 
and  necessary  stenciling. 

Six  da\'s  to  be  consumed  to  finish  this  class  of  car,  fol- 
lowed by  one  day  for  trimming,  and  O.  K.  on  the  eighth  day. 

Class  C  Repairs 
Steel  or  Wood,  Dining  or  Pri\'ate  Cars  and  Coaches 

Car  to  be  washed.  After  necessary  repairs  are  made  the 
following  treatment  to  be  accorded:  Outside  of  car,  new  or 
bruised  parts  touched  up  with  primer  and  surfacer,  puttied, 
sand  papered  and  cut  in  with  color  around  letters  and  num- 
bers. Apply  one  coat  varnish.  Roof  to  receive  two  coats  of 
standard  roof  paint.  Deck  to  receive  two  coats  of  body  color 
in  oil.  Trucks,  battery  boxes  and  underneath  work,  one  coat 
of  oil  color.     Platforms,  one  coat  of  enamel. 

Inside  Operations — To  be  touched  up  and  given  only  suf- 
ficient operations  to  make  presentable  and  maintain  railroad 
company's  standard.  Six  days  consumed  to  finish  this  class 
of  cars,  followed  by  one  day  for  trimming,  and  O.  K.  on  the 
eighth  day. 

Shopping 

We  would  recommend  that  all  first  class  equipment,  steel  or 
wood,  be  returned  to  the  shops  for  attention  at  the  expira- 
tion of  15  months.  All  second  class  equipment  should  be  re- 
turned to  the  shops  for  attention  at  the  expiration  of  18 
months. 

All  others,  such  as,  excursion  cars,  etc.,  should  be  returned 
at  the  expiration  of  21  months. 

The  members  of  the  committee  were  D.  C.  Sherwood 
(N.  Y.  C),  chairman;  W.  N.  Lamb  (Penn.),.M.  Thierry 
(N.  Sz  W.),  Thos.  Marshall  (C.  P.  R.)  and  W.  Mollen- 
dorf  (I.  C). 

Discus'sion 

Some  objection  was  raised  to  the  specific  time  allowances 
given  by  the  committee.  In  answer,  the  chairman  explained 
that  the  schedules  were  intended  to  meet  average  conditions, 
and  were  merely  something  to  aim  at,  but  that  allowances 
could  be  made  for  conditions  which  made  it  impossible  to 
meet  them  in  detail. 

Other  Reports  and  Papers 

Reports  were  also  presented  on  Standards,  Tests,  and 
Safety  and  Sanitation.  During  the  opening  session  the  asso- 
ciation was  addressed  by  F.  W.  Brazier,  assistant  to  the 
general  superintendent  rolling  stock.  New  York  Central,  on 
the  importance  of  Loyalty  to  the  attainment  of  success.  Mov- 
ing pictures  were  also  presented,  by  the  Pullman  company, 
showing  the  development  of  railroad  cars,  and  the  process  of 
building  Pullman  sleeping  cars.  Abstracts  of  the  above  re- 
ports will  appear  in  a  later  issue. 

Election  of  Officers 
The  following  officers  were  elected  for  next  year:     W.  A. 
Buchanan  (D.  L.  &  W.),  chairman;  F.  W.  Bowers  (Erie), 
first  vice-chairman;  A.  E.  Green  (C.  &  N.  W.),  second  vice- 
chairman. 


Gasoline  Motor  Coach  for  the  C.  &  N.  W.i 

Trial  Run  Shows  Practicability  of  Synchronized  Double  Motor  Drive 

and  Double  End  Control 


A  CHICAGO  &  NORTH  WESTERN  passenger  coach 
of  wood  construction  has  recently  been  equipped  with 
two  gasoline  motors,  each  driving  on  one  of  the  trucks, 
by  the  Oneida  Manufacturing  Company,  Green  Bay,  Wis. 
This  arrangement  of  separate  driving  units  has  been  made 
possible  by  the  development  of  a  system  of  synchronized 
electro-pneumatic  control,  installed  in  each  end  of  the  car  so 
that  it  may  be  operated  with  equal  facility  in  either  direc- 
tion. 

The  car  recently  made  a  trial  run  from  Green  Bay,  Wis., 
to  Pulaski,  and  return,  after  which  it  was  turned  over  to  the 
Chicago  &  North  Western  for  further  test  under  service  con- 
ditions.    On  the  trial  run  the  easy  riding  qualities  of  the 


was  also  noticeable  on  the  trial  run  when  the  two  pairs  of 
driving  wheels  slipped  in  starting  the  loaded  freight  cars. 
It  is  believed  that  this  condition  can  be  improved  by  using 
larger  steel  wheels,  instead  of  the  present  33-in.  cast  iron 
wheels,  and  four  wheel  trucks  in  which  a  greater  proportion- 
ate weight  of  the  car  will  rest  on  the  drivers. 

Advantages  in  Design 

The  following  are  some  of  the  advantages  which  the  de- 
signers have  endeavored  to  attain  with  the  motor  equip- 
ment applied  to  this  car:  (1)  Safety  of  operation,  secured 
by  applying  motor  equipment  to  standard  railway  cars  with 
no  essential  change  in  the  car  design;    (2)    reliability,  ob- 


Fig.    1— Motorized    Passenger  Coach   of   the   Chicago   &    North    Western    Ready   for   Branch   Line   Service 


car  and  absence  of  vibration  were  noticeable,  even  at  45  miles 
an  hour,  the  highest  speed  attained.  The  run  was  informal, 
no  records  being  kept  of  speed,  fuel  consumption,  tempera- 
tures, etc.,  but  the  car  demonstrated  its  ability  to  run  with 
either  one  or  both  driving  motors  in  operation,  when  con- 
trolled from  either  end.  A  speed  of  about  20  miles  an  hour 
was  made  on  the  maximum  grade  of  0.7  per  cent. 

An  interesting  feature  of  the  trial  was  the  switching 
demonstration  in  which  the  coach  was  coupled  to  two  loaded 
50-ton  box  cars,  which  it  readily  moved  back  and  forth  on  a 
siding.  After  the  cars  were  started  one  motor  was  stopped 
and  the  other  proved  sufficient  to  keep  them  in  motion. 

This  car  has  not  been  in  service  long  enough  to  prove  the 
present  arrangement  the  most  desirable  in  every  detail.  The 
two  motors,  for  example,  develop  70  hp.  each  an^,  with  a 
loaded  car  weight  of  about  71,000  lb.,  the  total  weight  per 
hp.  is  over  500  lb.  If  the  car  proves  to  be  under- powered, 
higher  rated  motors  can  be  readily  applied,  as  the  clutches 
and  transmissions  have  been  designed  to  transmit  140  hp.  to 
each  truck   if  necessary.     A  lack  of  adhesion  to  the  rails 


tained  by  using  well  established  standard  units  for  the 
motors,  transmissions,  clutches,  air  compressor,  electric  gen- 
erating set,  etc.;  (3)  low  initial  cost,  by  installing  these 
standard  units  on  equipment  already  owned  by  the  railroads; 
(4)  economy  and  flexibility  in  operation  by  using  two  rela- 
tively light,  high-speed  motors  to  get  the  car  up  to  speed 
and  then  cutting  out  one;  (5)  electro-pneumatic,  synchro- 
nized motor  control,  maintaining  the  speeds  of  the  two  motors 
the  same  within  extremely  close  limits,  well  within  the  re- 
quirements for'  motors  driving  separate  axles;  (6)  double 
end  control,  eliminating  the  necessity  of  turning  the  car  at 
the  end  of  its  run,  either  on  a  turntable  or  wye;  (7)  arrange- 
ment for  two  or  more  cars  to  be  coupled  as  multiple  units 
and  operated  by  a  single  motorman  from  the  front  end;  (8) 
provision  of  two  power  units,  enabling  the  car  to  reach  its 
destination  with  one  motor  driving  should  the  other  be- 
come disabled;  (9)  a  minimum  number  of  gears  in  the  trans- 
mission, always  in  mesh,  reducing  friction  loss  and  prevent- 
ing shifting  or  clashing  of  gears;  (10)  motor  units  readily 
detachable  for  repair  or  replacement.     Should  a  number  of 
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these  cars  be  placed  in  branch  line  service  from  one  terminal, 
one  additional  power  unit  can  be  repaired  and  kept  in  re- 
serve, being  quickly  applied  in  case  of  emergency. 

Description   of   Motor   Equipment 

The  car  selected  by  the  Chicago  &  North  Western  for  the 
application  of  Oneida  motor  equipment  was  the  wooden  frame 
coach  No.  2680,  equipped  with  six-wheel  trucks,  33-in.  cast 
iron  wheels  and  434-in.  by  8-in.  journals.  This  car  weighs 
62,000  lb.  and  seats  60  people.  Fig.  1  gives  the  general  ap- 
pearance of  the  car,  the  pilot,  the  easily-detachable  headlight, 
the  horn  and  one  radiator  on  the  roof  being  plainly  evident. 


tion  with  a  bus  t\pe  generator.  Both  the  starter  switch  and 
carl)uretor  choker  are  of  the  Oneida  remote  controy  type. 
Pneumatic  speed   regulation   is  provided   and   a  hydrostatic 


Comparative  Motor  and  Car  Speeds 

Speed  of  engine  in  R.  P.  M. 

Speed  of  car  in  miles  per  hour  500  1,000  '  1,500  1,750 

1st  speed  1.88  3.76  5.64  6.58 

^nd  speed  4.91  9.82  14.73  17.18 

Jrd  speed  9.82  19.64  29.46  34.37 


2,200 

8.3 
21.6 
43.2 


governor  gives   uniform  control    from   2S0   r.p.m.   to   2,200 
r.p.m.,  the  maximum  speed.  The  air  cleaner  is  of  the  centrifu- 
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Fig.   2 — Plan   and    Elevation   Showing   Arrangement  for   Double    Motor   Drive   and   Controls 


The   arrangement  of  the  driving  mechanism   and   auxiliary 
units  used  on  the  car  are  plainly  shown  in  Fig.  2. 

Practically  no  change  was  made  in  the  internal  arrange- 
ment of  the  car  in  applying  motor  equipment  with  the  ex- 
ception that  the  longitudinal  seat  in  each  end  was  removed 
and  replaced  by  the  driver's  seat  and  control  apparatus. 
Referring  to  Fig.  1,  the  air  reservoirs  are  shown  at  AA,  air 


gal  type.  A  Cotta  unit  power  plant  transmission  is  used,  the 
gears,  which  are  constantly  in  mesh  being  provided  with  slid- 
ing clutches.  The  gear  ratios  are:  Low,  5.2  to  1;  second,  2  to 
1;  high,  1  to  1.  Detlaff  disc  type  clutches  are  used,  having 
nine  discs,  pneumatically  controlled. 

Synchronizing   is    accomplished    through    the    medium   of 
equalized  air  pressures.     The  selection  of  the  gears  only  is 


Fig. 


-Elevation    Showing    One    Driving    Motor,    Universal   Joint   and    Gear   Connection   to   the    Axle 


compressor  at  C,  electric  generating  plant  at  E,  gas  tanks  at 
GG,  auxiliary  reservoir  at  R  and  driving  motors  at  MM. 
The  driving  motors  are  Model  6-B,  Continental  Red  Seal, 
rated  at  70  hp.  at  2,200  r.p.m.  They  are  of  the  six  cylinder 
type  with  S-i^i-m.  bore  and  S-in.  stroke.  The  comparative 
motor  and  car  speeds  are  shown  in  the  accompanying  table. 
A  Bosch  high  tension  ignition  system  is  used  in  conjunc- 


accomplished  through  low  voltage  solenoid  operation,  while 
the  work  of  shifting  is  performed  by  air  pressure.  The 
hydrostatic  governor  is  directly  connected  to  the  water  jacket 
of  the  motor,  the  pressure  in  the  water  jacket  depending  on 
the  speed  of  the  motor.  The  counteracting  pressures  which 
regulate  the  sj>eed  of  the  motor  from  the  operator's  control 
are  produced  by  compressed  air.    This  is  the  type  of  construe- 
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tion  which  makes  it  practicable  to  utilize  a  number  of  power 
cars  in  a  train,  all  of  which  are  controlled  from  one  station 
by  one  operator. 

The  clutch  and  gear  shift  mechanism  are  pneumatically 
operated  in  unison.  A  double  reduction  gear  is  used  on  the 
axle,  arranged  for  equal  speeds  in  either  direction  with  pneu- 
matic reversing  control;  the  ratio  is  5  to  1.  The  tongue  arm 
is  spring-mounted  to  the  truck  frame  and  the  suspension  is 
such  that  the  unit  can  be  quickly  removed  or  installed.  The 
gasoline  tank  capacity  is  52  gal.  per  motor  unit. 

.\  Modine-spirex  double  core  radiator  for  each  unit  is 
mounted  on  the  roof.  The  fan  is  provided  with  electric 
thermostatic  control  whereby  it  cuts  in  at  160  deg.  F.  and 


uniform  speed  of  the  air'  compressor  is  secured  and  there 
is  no  need  of  large  storage  battery  capacity.  This  car  is 
equipped  with  one  small  24-volt  battery.  A  double  air- 
operated  sander,  Golmar  automatic  bell  ringer,  2S0-watt 
headlight  with  dimmer  and  Strombos  whistle  complete  the 
equipment  of  the  car. 

An  operator's  compartment,  located  at  each  end  of  the  car, 
is  enclosed  by  curtain  M,  Fig.  4.  Two  tell-tale  lights  A  are 
provided  to  indicate  whether  or  not  both  motors  are  operat- 
ing; B  is  the  air  brake  valve;  C,  the  clutch  throw  out  and 
gear  shift;  D,  the  duplex  air  brake  gage;  E,  the  electric  speed 
selector;  F,  the  sander  valve;  G,  the  governor  valve,  and  H, 
the  air-operated  bell  valve. 


Fig.   A — Duplicate   Controls    Are    Located    in    Each    End    of   the    Car 

cuts  out  at  ISO  deg.  F.,  independent  of  motor  speeds.  During 
the  trial  run  this  fan  started  as  soon  as  the  car  stopped  but 
while  the  car  was  in  motion  sufficient  air  passed  through  the 
radiator  to  keep  the  cooling  water  temperature  below  150  deg. 
F.  A  centrifugal  pump  circulates  the  water  in  the  cooling 
system,  which  has  a  capacity  of  20  gal.  Special  arrange- 
ments are  made  for  operating  in  low  temperatures. 

The  speed  control  is  pneumatic,  operated  either  by  hand 
lever  or  foot  pedal.  The  pneumatic  gear  shift  and  clutch 
are  also  operated  by  a  hand  lever.  The  gear  selection,  motor 
start  and  stop  control  are  operated  by  hajjd  levers  and  inter- 
locked with  the  pneumatic  control  to  make  the  arrangement 
positive   and   fool  proof. 

The  air  brake  equipment  is  of  the  Westinghouse  type  and 
consists  of  a  two-cylinder,  10-in.  compressor,  directly  con- 
nected to  a  ly^-hp.  110-volt  motor,  equipped  with  the  neces- 
sary regulating  and  controlling  valves,  two  J4-in.  by  48-in. 
air  reservoirs  and  a  standard  controlling  valve.  On  the  car 
illustrated,  brake  shoes  are  applied  on  four  wheels  of  each 
truck.  The  brake  control  system  is  arranged  for  both  auto- 
matic and  straight  air  application. 

The  car  carries  a  Kohler  four-cylinder,  2,500-watt,  110- 
volt,  direct  current,  generating  set  which  furnishes  current 
for  the  interior  lights,  ventilating  fan,  headlight,  radiator 
cooling  fan  and  air  compressor  motor.  This  generating  set 
IS  automatic  in  operation.  Whenever  a  switch  is  turned  on 
the  generating  set  starts.  All  the  accessories  are  thus 
separated  from  the  power  motors  which  need  not  be  operated 
simply  to  provide  air  pressure  or  electricity.     Moreover,   a 


New  Lock  Lifter  for  Type  D 
Coupler 

""PYPE  D  Couplers  have  occasionally  given  trouble  in  ser- 
vice on  account  of  the  lock  lifter  working  out  of  the  lock 
causing  the  coupler  to  become  inoperative.  In  order  to  cor- 
rect this,  the  Mechanical  Division  of  the  American  Railway 
Association  has  brought  out  a  new  design  of  lock  lifter  as 
announced  in  the  following  circular  issued  by  the  division. 

The  Committee  on  Couplers  and  Draft  Gear  has  had  called 
to  its  attention  recently  some  trouble  with  the  lock  lifts  of 
the  D  couplers,  wedging  or  sticking  when  the  coupler  is  in 
locked  position.  In  extreme  cases,  the  lifter  could  not  be 
raised  sufficiently  to  unlock  the  coupler,  making  it  necessary, 
therefore,   to   remove   the   coupler   from   service. 

.\n  investigation  of  this  trouble  developed  that  the  lifters 
of  a   few  of  the  D  couplers  were  working  their  way  down 


1 


Fig.  1 — Lock   Lifter  Out  of  Place,  Making  Coupler  Inoperative 

under  the  anti-creep  ledge  as  indicated  on  Fig.  1  which  shows 
this  development  in  a  coupler  removed  from  service.  This 
condition  is  brought  about  by  extreme  wear  combined  with 
minimum  gage  parts  in  the  coupler. 

In  order  to  overcome  this  trouble,  the  design  of  lifter  has 
been  slightly  modified  to  compensate  for  wear  that  has  de- 
veloped and  application  of  the  modified  lifter  to  couplers 
giving  trouble  in  service  has  corrected  the  same.  Fig.  2 
shows  the  relation  between  the  lifter  and   anti-creep  ledge 
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with  a  modified  lifter  applied  to  a  coupler  that  was  giving 
troui)le  Ln  service.  Fig.  .i  shows  the  new  and  the  pre.sent 
design  of  the  lifter  and  will  lje  of  a.ssistance  in  distinguish- 
ing the  two  designs.  The  m(Kiified  lifter  is  interchangeable 
with  the  present  design   and   all   lifters  manufactured  in  the 


F""g-   2 — New    Design    of    Lock    Lifter    in    Type    D    Coupler 

future  will  be  of  the  modified  design.  This  modified  design 
of  lock  lifter  is  designed  as  the  D  coupler  lock  lifter 
No.  2. 

When  D  couplers  are  found  to  be  inoperative  on  account  of 


Fig.  3- 


New   Lock    Lifter   for   Type    D    Coupler    (at   left)    Compared 
with  Former  Design   Cright) 


the  lifter  wedging,  as  above  indicated,  the  modified  design  of 
lifter  should  be  applied.  The  coupler  manufacturers  are  in 
position  to  make  immediate  deliveries  on  the  modified 
design. 


Recent  Decisions  of  the  Arbitration 
Committee 

(Th^  Arbitration  Cmnmittee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 


Responsibility  for  Failure  to  Stencil  Air  Brake  Clean- 
ing Date 

The  Philadelphia  &  Reading  made  a  repair  card  showing 
the  cleaning  of  the  cylinder  and  triple  valve  of  Bessemer  & 
Lake  Erie  car  No.  9560  on  January  29,  1921.  The  New 
York  Central  made  a  repair  card  dated  September  16,  1921, 
showing  the  cleaning  of  the  cylinder  and  triple  of  the  same 
car,  on  account  of  "no  date."  The  car  returned  to  the 
home  line  on  March  6,  1921.  The  owner  requested  the 
Philadelphia  &  Reading  to  cancel  its  charge  for  the  repairs 
reported  on  January  29,  on  the  ground  that  the  repair  men 
had  failed  to  stencil  the  car,  thus  giving  the  New  York 
Central  the  right  to  re-stencil  and  render  bill.  The  Phila- 
delphia &  Reading  refused  to  grant  this  claim  on  the  ground 
that  the  New  York  Central  did  not  make  proper  effort  to 
locate  the  stenciling  and  because  the  owner  failed  to  secure 
joint  evidence  when  the  car  returned  home,  as  required 
in  Rule  13.  The  Bessemer  &  Lake  Erie  maintained  that 
the  absence  of  stenciling  upon  a  car  to  show  when  the  triple 
was  last  cleaned  cannot  be  considered  improper  repairs,  that 
the  absence  of  the  stenciling  made  the  car  subject  to  clean- 
ing at  the  owner's  expense  and  that  no  further  responsibility 
rested  ufwn  the  interchange  inspector  or  any  other  inspector. 
This  road  also  pointed  out  that  Rule  90  provides  that  the 
billing  repair  card  of  an  intermediate  line  shall  be  final  and 
shall  perform  the  same  function  as  a  joint  evidence. 

The  Arbitration  Committee  decided  that:  "In  a  case  of 
this  kind  car  owner  cannot  be  e.xpected  to  obtain  joint  evi- 
dence on  arrival  of  car  home.  Rule  90  applies.  The  con- 
tention of  the  Bessemer  &  Lake  Erie  is  sustained." — Case 
No.  1251,  Bessemer  &■  Lake  Eric  vs.  Philadelphia  &  Read- 
ing. 


Substitution  of  Steel  Tired  for  Wrought  Steel  Wheels, 
Improper  Repairs 

The  Bessemer  &  Lake  Erie  received  its  car  No.  809,S4, 
December  5,  1920,  with  two  pairs  of  steel  tired  wheels  in 
place  of  the  wrought  steel  wheels  standard  to  the  car.  A 
joint  evidence  card  was  obtained  and  presented  to  the  North- 
ern Pacific,  which  had  applied  the  wrong  wheels  on  August 
31,  1920.  The  Northern  Pacific  refused  protection  because 
of  the  extensive  use  of  steel  tired  wheels  and  the  common 
practice  of  substituting  one  t\'pe  of  wheels  for  the  other  in 
both  freight  and  passenger  equipment.  The  owner  contended 
that  the  A.R.A.  rules  did  not  permit  the  substitution  of  steel 
tired  wheels  for  other  wheels,  and  that  no  wheel  could  be 
substituted  for  the  wheel  standard  to  the  car,  provided  that 
the  wheel  standard  to  the  car  was  an  A.R.A.  standard.  The 
Northern  Pacific  stated  that  "There  is  no  question  but  that 
steel  tired  wheels  are  a  much  better  and  safer  class  of 
wheels  than  the  cast  steel  wheels  which  are  considered  to 
be  amply  safe  for  use  in  freight  equipment."  The  owner 
maintained  that  steel  tired  wheels  were  only  used  in  loco- 
motive and  other  special  service,  and  were  not  considered 
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.■-afe  any  longer  for  freight  service.  On  this  the  Bessemer 
based  it's  claim  that  the  steel  tired  wheels  should  be  charged 
out  at  normal  prices  as  scrap  wheels,  and  credit  allowed 
for  the  same  amount  at  the  time  of  removal  and  scrapping 
The  Arbitration  Committee  rendered  the  following  decision : 
"Wrought  steel  wheel  is  A.R.A.  standard.  Substitution  of 
steel  tired  wheels  constitutes  improper  repairs,  and  the  road 
making  the  repairs  is  responsible  per  Rules  16  and  87."— 
Case  No.  1257,  Northern  Pacific  vs.  Bessemer  &  Lake  Erie. 


Net    Store    Department    Costs    Applicable    on    Non- 
standard  Roof 

Northern  Pacific  box  car,  No.  43809,  underwent  heavy  re- 
pairs at  the  Louisville,  Ky.,  shops  of  the  Louisville  &  Nash- 
ville. The  repairs  included  the  renewal  of  one  complete  out- 
side Murphy  improved  X.L.A.  metal  roof,  for  which  a  charge 
of  $108.47  'was  assessed,  based  on  actual  store  department 
costs.  The  Louisville  &  Nashville  contended  that  it  was 
justified  in  charging  the  alwve  amount,  inasmuch  as  this  was 
non-A.R.A.  material  and  the  repairs  as  made  were  au- 
thorized. It  was  also  contended  that  the  L.  &  N.  was  not 
aware  at  the  time  the  repairs  were  being  made,  that  the  car 
owner's  standard  was  not  being  maintained,  as  the  roof  re- 
moved was  badly  corroded  and  it  was  impossible  to  tell  the 
gage  of  the  iron.  The  Northern  Pacific  claimed  it  had  been 
sufficiently  penalized  in  being  required  to  accept  a  non- 
standard roof  without  the  additional  penalty  of  having  to  pay 
100  per  cent  more  than  the  price  of  the  standard  roof;  that 
galvanized  iron  roofs,  which  could  be  purchased  at  a  cost 
of  $57,  were  standard  to  this  car,  and,  that  the  price  of  the 
material  applied  should  not  exceed  the  cost  of  the  standard 
roof.  It  also  thought  it  necessar\-  to  have  some  kind  of 
restrictions  to  protect  the  car  owner  against  the  applica- 
tion of  expensive  specialties. 

The  Arbitration  Committee  decided  that:  The  bill  of  the 
Louisville  &  Nashville  on  basis  of  their  net  store  department 
cost  is  sustained." — Case  No.  1258,  Louisville  &  Nashville 
vs.  Northern  Pacific. 

Bill  for  Improper  Roof  Repairs  Confined  to  Labor 

On  October  17,  1920,  the  St.  Louis-San  Francisco  for- 
warded to  the  Central  of  Georgia  a  joint  inspection  certificate 
covering  defects  requiring  the  renewal  of  underframe  sills, 
lx)dy  posts  and  braces,  and  decking  and  siding  to  the  extent 
of  practically  rebuilding  the  superstructure  of  the  car.  The 
certificate,  however,  did  not  specify  any  roof  defects.  The 
estimated  cost  of  repairs  was  labor,  $280;  material,  $450. 
Through  the  oversight  of  the  foreman  in  rendering  the  joint 
inspection  statement  and  subsequent  defects  found  upon  dis- 
mantling the  car,  the  final  cost  of  repairs  amounted  to  $1,213.- 
72.  The  Central  of  Georgia  refuseil  to  grant  the  St.  Louis- 
San  Francisco  authority  to  bill  for  the  full  amount,  and  held 
that  road  to  the  amount  of  their  original  estimate,  plus  the 
$50  tolerance  allowed  by  the  rule.  Among  the  additional 
items  was  the  renewal  of  the  roof.  Instead  of  ordering  a 
metal  roof  from  the  car  owner,  the  foreman  equipped  the 
car  with  a  double-board  roof.  On  arrival  of  the  car  home 
the  Central  of  Georgia  claimed  improper  repairs  and  a  de- 
fect card  was  issued,  on  which  a  bill  was  rendered  in  the 
amount  of  $144.63.  The  St.  Louis-San  Francisco  claimed 
that  under  the  rules,  the  repairing  road  should  be  reimbursed 
for  the  labor  and  material  expended  in  making  improper 
repairs  and  that,  upon  correction  of  such  repairs,  the  car 
/Owner  shall  recover  on  the  authority  of  the  defect  card.' 

The  decision  of  the  Arbitration  Committee  stated  that  the 
bill  of  the  Central  of  Georgia  for  improper  repairs  should 
be  confined  to  labor  only,  according  to  Rule  88. — Case  No. 
1259,  St.  Louis-San  Francisco  vs.  Central  of  Georgia. 


Cleaning  Air  Brakes  More  Than  Once  Within  60  Days 

The  Midland  Valley  was  billed  for  cleaning  the  air  brakes 
on  its  car  No.  3828  by  the  Southern  Pacific  three  consecutive 
times  within  a  period  of  40  days.  On  April  1 1  the  Southern 
Pacific  made  repairs  to  this  car  at  its  Sacramento,  Cal.. 
shops,  a  part  of  which  was  for  cleaning,  oiling  and  testing 
the  cylinder  and  triple.  On  May  11,  the  same  road  made 
the  same  repairs  at  its  Mojave,  Cal,,  shops  and  again  on 
May  21  at  its  Tucson,  Ariz.,  shops.  The  car  was  in  con- 
tinuous service  on  the  Southern  Pacific  Lines  during  this  time. 
Objection  was  made  to  the  frequency  of  these  charges  by  the 
Midland  Valley,  which  contended  that  if  the  work  had  been 
properly  performed  in  the  first  instance,  the  two  subsequent 
cleanings  should  not  have  been  necessary.  The  Southern 
Pacific  claimed  that  w-hile  the  triple  valve  may  not  have  been 
as  dirty  as  it  would  have  been  had  it  been  in  service  several 
months,  it  could  accumulate  enough  dirt  to  render  it  inopera- 
tive; that  scale  or  grit  might  be  blown  into  the  triple  from  the 
branch  pipe  at  any  time. 

The  Arbitration  Committee's  decision  states  that:  "In 
such  cases  where  the  air  brakes  have  been  cleaned  more  than 
once  on  the  same  road,  within  60  days,  the  exjjense  of  such 
cleaning  should  be  assumed  by  the  handling  line.  There- 
fore, charge  for  cleaning  air  brakes  May  11  and  May  21, 
1921,  should  be  withdrawn." — Case  No.  1260.  Midland 
Valley  vs.  Southern  Pacific. 


Responsibility  for   Damaged  Car  Due  to  Weak 
Construction 

Pere  Marquette  box  car  No.  31132,  60,000  lb.  capacity, 
was  damaged  while  being  handled  in  a  Lehigh  Valley  train 
going  up  the  mountain  at  Kelly's  Run,  October  20,  1921. 
There  were  77  cars  in  the  train,  this  car  being  the  forty- 
eighth  car  from  the  head  end.  There  were  two  engines  ahead 
and  one  pusher  engine  behind,  which  did  not  have  the  air  con- 
nected to  the  train.  The  train  parted  between  the  sixth  and 
seventh  cars,  which  caused  the  air  to  go  into  emergency. 
The  body  of  the  Pere  Marquette  car  was  crushed,  humped  in 
the  center  and  the  sides  bulged  out.  After  the  strain  of  the 
train  was  released,  the  center  of  the  body  of  the  car  dropped 
down  on  the  track,  due  to  the  weight  of  the  load.  There  were 
no  wheels  derailed,  neither  was  the  body  of  the  car  off 
center. 

The  total  cost  of  the  repairs  was  estimated  by  the  Lehigh 
Valley  at  $1,221.60.  The  Pere  Marquette  objected  to 
this  amount,  contending  that  after  the  train  broke  in  two, 
the  pusher  engine,  not  being  affected  by  the  emergency  ap- 
plication of  the  brakes,  continued  shoving  the  remaining  cars, 
thereby  causing  the  damage.  It  maintained  that  where  it  is 
necessary  to  handle  trains  in  this  unusual  manner  the  han- 
dling line  should  be  responsible  to  the  owner  for  damage 
done  to  their  equipment;  that  the  fact  that  the  body  was  en- 
tirely destroyed  and  the  center  of  the  car  crushed  and  down 
on  the  rails,  indicated  rough  handling,  and  that  the  owner 
should  not  be  put  to  the  expense  of  rebuilding  or  settling  on 
a  salvage  basis.  The  Lehigh  Valley  stated  that  examination 
showed  the  car  had  5-in.  by  8-in.  center  sills  to  which  the 
emergency  draft  arms  w'ere  applied.  These  sills  were  ap- 
parently the  original  sills  applied  when  the  car  was  first  built. 
It  contended  that  the  destruction  of  the  car  was  due  to  its 
light  center  sill  construction  which  failed  in  ordinary  han- 
dling of  the  train. 

The  Arbitration  Committee  decided  that:  "The  car  was 
damaged  as  the  result  of  an  emergency  application  of  the  air 
brakes,  due  to  parting  of  the  train.  There  was  no  evidence 
of  derailment  or  other  unfair  usage.  Therefore,  the  damage 
to  the  car  is  the  owner's  responsibility." — Case  No.  1261, 
Lehigh  Valley  vs.  Pere  Marquette. 


Locomotive  Scheduling  at  the  Silvis  Shops 

Part   4 — Performance 

New     Schedule     System     Designed     to     Provide  Centralized  Control  of  Production  and 

Accurate  Cost  Data. 

By  L.  C.   Bowes,*  G.  F.  Sandstrom  f  and  H.  K.  Robinson  J 


IN  the  previous  articles  the  complete  cycle  of  centralized 
production  and  cost  control  have  been  outlined,  and  the 
potentialities  of  that  within  itself  have  been  indicated. 
The  biggest  of  all  problems  now  presents  itself,  namely,  that 
of  cutting  in  and  establishing  the  required  functions  and 
routine  together  with  building  up  and  unifying  the  personnel 
of  the  required  organization.  The  problem  divides  itself 
into  two  main  divisions — which   are: 

1.  Technical. 

2.  Morale. 

While  the  technical  end  is  extremely  difficult  to  establish, 
this  difficulty  is  secondary  to  the  possible  difficulties  en- 
countered in  creating  the  proper  morale  which,  after  all,  is 
the  keynote  to  the  success  of  any  endeavor  irrespective  of  any 
other  features  that  the  endeavor  may  have  to  recommend  it. 

High  Morale  Essential  for  Successful  Operation 

Too  much  stress  cannot  be  laid  upon  the  fact  that  in  the 
absence  of  this  unified  organization  and  high  morale,  failure 
only  can  attend  the  endeavor,  even  though  the  principles 
adopted  and  details  established  be  perfect  within  themselves. 

In  order  to  obtain  the  necessary  morale  for  the  successful 
operation  of  any  new  organization  it  requires — 

1.  The  complete  understanding  and  faith  of  everyone 
connected  therewith,  not  necessarily  as  to  details  but  as  to 
the  principles  involved,  and  the  potentialities  possible  from 
the  standpoint  of  true  management. 

2.  The  complete  delegated  authority  to  and  co-operation  of 
all  officers  and  division  heads  connected  therewith,  together 
with  a  hearty  and  active  support  of  the  management  as  a 
whole. 

While  it  seems  unnecessary  to  point  out  that  many  hard- 
ships and  discouragements  are  contended  with  establishing  a 
re-organization  program,  the  fulfillment  of  the  requirements 
enumerated  above  is  of  vital  necessity  in  order  that  such 
hardships  and  discouragements  be  surmounted  and  the  pro- 
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gram  carried  to  completion  in  the  most  successful  and  har- 
monious manner. 

While  it  appears  that  the  above  is  a  dijression,  the  object 
in  bringing  out  these  salient  and  necessary  factors  is  be- 
cause of  the  fact  that  there  is  always  a  dancer  of  treating 
any  new  endeavor  as  a  mystic  and  not  understandable  unique 
cure-all.  There  is  a  proneness  in  human  natu^-e,  when  the 
"new"  presents  itself,  to  sit  on  the  side  lines  and  clamor  for 
immediate  and  tangible  results.  Such  cnnnot  be  the  case, 
however,  as  by  reading  the  foregoing  articles,  it  can  be  very 
well  seen  that  centralized  production  and  cost  control  has  no 
mystic  power,  but  consi-'its  of  nothing  more  nor  less  than 
Common  Sense  Sysfematieally  Applied.  Further,  it  may  be 
.seen  that  immediate  and  tangible«results  cnnnot  be  expected, 
but  the  success  lies  in  recdljnizing  the  potentinl  possibilities. 
By  the  s;ime  token,  it  is  most  unfair  to  attempt  to  measure 
the  success  and  correctness  of  principles  involved  and  de- 
tails established  by  the  immediate  returns.  This  is  due  to 
the  fact  that  it  is  not  possible  to  apply  any  one  complete 
program  at  one  time,  for  as  it  is  well  known,  and  bv  reason 
of  engineering  procedure,  the  real  and  final  program  must 
evolve  itself  and  find  its  own  operating  level  under  the  con- 
ditions necessar}-  and  peculiar  to  the  particular  activity. 
Therefore,  the  only  attempt  has  been  to  outline  a  program 
which  is  correct  in  principle,  leaving  the  measure  of  actual 
results  and  routine  to  the  time  when  the  momentum  created 
will  swing  it.=e]f  into  its  own  course. 

Maximum  Daily  Output  Obtained  under  Unit  System 

The  propo.sed  measure  of  output  will  be  based  on  the 
analysis  and  creation  of  a  capacity  measured  by  average 
standard  unit  man-hours,  instead  of  actual  number  of  locomo- 
tives as  heretofore.  Further,  instead  rf  making  a  supreme 
effort  on  monthly  locomotive  output,  fuch  effort  .should  be 
concentrated  on  a  maximum  daily  production.  Thus  it  is 
seen,  by  such  a  program  of  maximum  dailv  production,  the 
monthly  output  will  automatically  take  care  of  itself,  such 
monthly  output  being  merely  a  post-mortem  reflection  of  the 
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accumulated  daily  production.  This  results  in  a  more  uni- 
form flow  of  output,  and  eliminates  the  "end  of  the  month" 
spasm  to  meet  scheduled  output  so  common  in  railroad  re- 
pair shop  practice. 

However,  in  order  to  accomplisli  the  maximum  of  daily 
output,  the  condition  forces  itself  into  a  balance  of  the  several 
major  progressive  operations,  which  are  in  the  main — 

Group  1 — Locomotives  in  process  of  stripping. 

Group  2 — Locomotives  blocked  and  in  early  stage  of  re- 
pair. 

Group  3 — Locomotive  boilers  tested  o.  k.  signifying  boiler 
work  complete. 

Group  4 — Locomotives  on  wheels  in  final  stages  of  repair. 

Group  5 — Locomotives  breaking  in. 

The  correct  balance  of  all  of  these  groups  directly  affect — 
■  Group  6 — Locomotives  o.  k.  to  Transportation  Depart- 
ment. 

Thus  it  is  very  evident  that,  in  order  to  meet  and  obtain 
a  true  reflection  of  these  conditions,  the  unit  system  is  the 
only  one  that  lends  itself  to  correct  visualization.  By  virtue 
of  correct  visualization,  which  presupposes  daily  rather  than 
monthly  blanket  scheduling,  it  makes  possible  the  opening 
up  and  immediate  remedy  of  all  delays  to  production.  By 
means  of  this  daily  scheduling,  certain  geometric  formations 
of  the  red  tickets  on  the  master  schedule  board  (See  Fig.  1, 
July  issue)  indicate  without  further  analysis  the  balance 
of  the  sequence  of  the  several  progressive  operations.  For 
example;  if  the  formation  of  the  red  tickets  is  that  of  an  in- 
verted triangle,  with  the  lower  point  of  the  triangle  on  the 
last  division  of  scheduled  operations,  and  the  heavy  portion 
of  the  triangle  in  the  first  division  of  schedule  operations,  it 
is  reflected  inunediately  that  the  shop  is  in  a  reverse  condi- 
tion and  the  groups  aforementioned  are  not  properly  balanced. 
For  proper  balance,  which  means  uniform  output,  the  position 
of  this  triangular  formation  should  be  such  that  the  point  is 
on  the  first  division  of  the  scheduled  operations  and  the  heav}' 
portion  of  the  triangle  is  on  the  last  division. 

While  it  should  be  remembered  that  there  should  be  no 
red  tickets,  however,  this  example  is  merely  brought  out 
to  show  that  the  latter  formation  reflects  a  condition  which, 
no  doubt,  is  possible  of  immediate  remedy,  inasmuch  as  the 
heaviest  work  has  already  been  completed. 

Another  great  factor  in  daily  scheduling  and  subsequent 
performance  is  brought  out  by  the  fact  that  the  master  sched- 
ule board  is  a  graphical  representation  of  the  paths  of  progress 
of  the  locomotives  in  the  shop,  and  any  interference  of  these 
paths,  one  with  another,  reflects  immediately  without  further 
discussion,  a  physical  interference  of  work  in  the  shop.  Such 
interference  could  not  possibly  have  been  apparent  until  it 
actually  occurred,  unless  by  some  such  means  of  graphical 
reflection  it  could  have  been  predetermined. 

The  reason  for  laying  stress  on  the  connection  between 
performance  and  daily  scheduling  is  that,  no  routine  forms 
are  necessarj'  with  the  exception  of  the  two  already  existing 
forms,  namely,  production  and  material  tickets  which  are 
always  necessary  in  any  shop  under  any  system. 

Such  a  system  as  it  has  been  attempted  to  describe  in  its 
elements  and  basic  features  is  all  very  well  within  itself.  It 
is  a  means  of  providing  for  necessary  intensified  functions 
and  routine,  which,  combined  with  the  proper  operating 
policy,  permits  of  a  program  of  maximum  production. 

Manufacturing  Separated  from  Stripping  and  Erecting 

The  general  procedure  common  to  a  railroad  locomotive 
repair  shop  is  as  follows:  The  locomotive  is  brought  into 
the  shop,  stripped  and  parts  stripped  distributed  to  the 
various  departments  for  replacement  or  repair.  When  such 
activities  have  been  completed,  parts  are  again  assembled 
and  placed  on  locomotive.  It  can  be  readily  seen  that  such 
a  procedure  is  of  necessity  a  direct  hindrance  to  speedy 
output,  in  that  the  locomotive  is  held  out  of  service  until 


repairs  or  replacement  of  jiarts  have  been  made.  This 
hindrance  is  a  result  of  failure  to  open  up  and  intensify  on 
each  particular  endeavor. 

Therefore,  the  thought  presents  itself  of  the  p>ossibilities 
of  a  radical  departure  and  extreme  program,  whereby  all 
activities  would  be  opened  up,  and  would  be  intense  within 
themselves  and  have  no  immediate  relation  with  each  other 
but  would  solve  the  problem  of  speedy  production.  This 
necessitates  primarily  the  forming  of  two  general  and  distinct 
divisions   of  locomotive  repairs,  which   are — 

1.  Manufacturing:  a — New  parts;  b — Repairing  old  parts. 

2.  Stripping  and  erecting. 

The  manufacturing  endeavor  will  be  carried  on  irrespective 
of  locomotives  currently  in  the  shop,  but  will  be  based  upon 
a  blanket  program  of  having  necessary  parts  ready  to  apply 
to  locomotives  when  they  do  reach  the  shop.  Furtlier,  the 
capacity  of  such  manufacturing  activity  is  entirely  separate 
from  the  locomotive  capacity  of  the  repair  shop. 

By  the  same  token,  the  locomotive  capacity  is  irrespective 
of  the  manufacturing  division.  Therefore,  the  output  of 
locomotives  under  such  a  program  assumes  a  new  and  startling 
aspect,  in  that  the  measure  of  capacity  will  be  governed  by 
the  capacity  of  stripping  and  erecting  only. 

Applying  this  program  to  a  shop  built  for  an  output  of 
60  locomotives  per  month  under  the  heretofore  generally 
accepted  measure  of  capacity,  and  remembering  that  the 
manufacturing  problem  becomes  a  problem  of  itself,  such  a 
shop  has  a  potential  capacity  of  180  locomotives  per  month. 

For  example;  it  is  generally  conceded  that  the  time  of  re- 
pairing a  locomotive  may  be  divided  as  follows: 

Stripping     10  per  cent 

Reoairing    67  per  cent 

Erecting      23  per  cent 

Total 100  per  cent 

Thus  it  is  very  evident  from  applying  this  new  program 
that  the  locomotive  production  is  increased  in  the  ratio  of 
three  to  one,  or  that  67  per  cent  of  the  time  (roughly  two- 
thirds)  has  been  eliminated  so  far  as  locomotive  capacity  is 
concerned,  and  has  been  taken  care  of  by  the  manufacturing 
capacity.  Such  a  program  presupposes  a  very  careful 
analysis  and  an  established  schedule  of  shopping  which  must 
be  strictly  adhered  to.  This  program  has  been  exploited  at 
this  time  in  the  extreme  and  any  practical  application  will 
find  its  own  level  as  governed  by  existing  conditions. 

This  article  concludes  the  attempt  to  bring  out  the  salient 
and  controlling  features,  as  governed  by  the  basic  principles 
of  true  management,  as  applied  to  the  repair  of  locomotives. 
Constructive  criticism  is  invited  with  the  hope  that  something 
tangible  will  be  accomplished  in  bringing  about  a  solution 
to  a  problem  which  has  been  paramount  for  many  years. 
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Setting   Valve   Gears  of  the  Radial  Type' 

A  Rapid  Method  of  Setting  and  Adjusting  Radial  Valve  Gears 
Without  Rolling  the  Wheels  Is  Described 

By  S.  P.  Kennedy 


THE  quickest  method  of  setting  and  adjusting  the  dif- 
ferent types  of  radial  valve  gears  without  resorting  to 
rolling  the  wheels  is  based  on  the  method  in  which  the 
gear  was  originally  designed  for  its  particular  type  of 
locomotive. 

Many  methods  of  setting  valves  are  in  use,  commonly 
known  as  squaring  valves,  trailing  valves  and  the  like,  but 
such  methods  do  not  always  keep  the  locomotive  from 
"limping" — a  common  name  for  an  engine  with  valves  which 
cut  off  unequally,  such  as  two  large  exhausts  and  generally 
two  small  ones. 

The  average  erecting  shop  man  is  accustomed  to  being 
shown  instead  of  being  told.  As  drawings  are  the  universal 
language  and  speak  for  themselves,  seven  have  been  arranged 
to  show  clearly  each  operation  in  setting  the  valve  to  get 
equal  lap  and  lead  and  equal  cut-off;  that  is,  the  cut-off 
for  which  the  gear  was  originally  designed — say  25  per  cent, 
more  or  less,  according  to  whichever  class  of  service  the 
locomotive  was  designed  for. 

It  is  a  well-known  fact  that  no  valve  gear  can  lie  designed 
to  give  an  equal  cut-off  in  all  its  positions,  due  to  angularity 


different  classes  of  locomotives,  but  it  is  best  not  to  rel_\  en- 
tirely on  blue  prints  as  an  occasion  may  occur  at  an  outlying: 
point,  for  example,  that  a  strange  locomotive  is  in  for  a  new 
main  crank  pin  and  no  blue  prints  available.  Make  a 
sketch  on  the  laying-off  table  or  on  a  piece  of  boiler  steel  or 
on  any  flat  surface,  as  shown  in  Fig.  S,  to  actual  size  or  to- 
some  convenient  .scale — say  j4  i'l-  t"  I'le  inch — using  a  pair 
of  ordinary  trammel  points  commonly  used  in  laying  off 
shoes  and  wedges.  First  scribe  a  circle  C  equal  in  diameter 
to  the  stroke  of  the  piston,  for  example  32  in.  Then  draw 
a  horizontal  straight  line  which  will  be  called  the  center 
line  of  motion.  ]\Ieasure  from  the  center  of  the  cylinder  or 
piston  rod  to  the  center  of  the  wheels  and  note  if  the  cylinder 
is  on  the  center  line  of  motion,  or  if  not,  the  distance  above 
it.  If  above  the  center  line  of  motion,  draw  a  horizontal 
parallel  line  the  proper  distance  above  it.  Next  get  the 
measurement  of  the  main  rod  and  scribe  its  length  from  the 
nearest  point  on  the  crank  pin  circle  to  the  point  D  on  the 
center  line  of  the  cylinder.  Then  draw  a  straight  line  from 
the  point  D  to  the  center  of  the  circle  and  the  point  E  where 
it  passes  through  the  crank  pin  travel  circle  will  be  the  dead 


Fia.    1  —  Settinq    the    Walschaert    Valve    Gear 


of  main  rod  and  eccentric  rod.  That  is  why  it  is  best  to  set 
the  valves  with  equal  lap  and  lead  and  let  the  original  cut- 
off design  take  care  of  itself,  for  the  engineman  does  not  ad- 
just his  reverse  lever  to  any  one  set  cut-off. 

Setting  Walschaert  Valve   Gear 

Fig.  1  shows  the  Walschaert  gear  with  a  new  main  crank 
pin  applied  and  Fig.  3  and  Fig.  4  show  how  the  crank  is 
set,  drilled,  reamed  and  keyway  cut  at  the  machine  shop 
drill  press  after  the  wheels  have  been  removed  from  the 
wheel  press. 

Practically  all  back  shops  have  blue  prints  of  all  their 

*.-\r.  article  submitted  in  the  Erecting  Sliop  Competition  and  judged  worthy 
of  honorable  mention. 


center.  Another  way  to  obtain  the  point  D  is  to  add  one- 
half  the  stroke  of  the  cylinder  to  the  length  of  the  main  rod 
and  scribe  an  arc  with  this  radius  from  the  center  of  the 
crank  pin  circle.  Next  measure  from  the  center  of  the  pin 
in  the  bottom  of  the  link,  or  link  foot  pin,  to  determine  how 
far,  if  any,  it  e.xtends  above  the  center  line  of  motion.  When 
measuring,  it  is  essential  that  the  link  be  in  the  position 
shown  in  Fig.  1,  known  as  "still  valve  position."  If  the  link 
foot  pin  is  above  the  center  line  of  motion,  scribe  off  a  hori- 
zontal line  F  the  measured  distance  above  the  center  line  of 
motion.  Then  set  the  trammel  points  to  the  length  of  the 
old  eccentric  rod,  which  is  accurate  enough  for  this  dimen- 
sion, and  with  one  point  at  the  center  of  the  crank  pin  circle- 
scribe  the  length  on  the  link  foot  pin  line  and  draw  a  straight. 
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From  the 
pin  circle. 


line  G  through  the  two  points  as  shown  in  Fig.  5 
i>oint  where  this  line  passes  through  the  crank  ^ 
measure  the  distance  to  the  center  line  of  motion  and  then 
scribe  a  line  H  located  the  same  distance  back  of  the  quarter 
or  perpendicular  line  through  the  same  circle,  with  its  other 
point  throu-h  the  center  of  the  circle.  Scribe  the  length  ot 
tlie  crank  arm  from  the  point  E,  which  is  the  intersection  ot 


in  order  to  act  as  a  proof  line  as  shown  in  Fig.  4.  The  point 
where  these  two  lines  scribed  on  the  sheet  iron  intersect 
should  be  directly  out  from  the  center  of  the  wheel,  as  shown 
in  Fig.  3.  If  not,  knock  the  crank  arm  to  this  position  and 
measure  out  with  a  square,  as  shown  in  Fig.  4.  Try  the 
square  in  all  four  positions  from  the  wheel  center,  but  be- 
fore doing  so  the  face  on  axle  should  be  sand-papered  clean. 


CLASS  N2S 

Center  of  Cylinder  2 in.  above 
Cen  ferLine  oi  Mo  Hon .  Cen  fer 
o-fLInk  FoofPin3''2  in.  above  Center 
Line  of  Motion.  Angularity  of  Ec- 
centric Rod  ^%  in. 


CLASS  KZS 

Center  of  Cylinder  Zln.  above 
Center  Line  of  Motion.  Center 
of  Link  Foot  Pin  4  in.  above  Center 
Line  of  Motion.  Angularity  of  Ec- 
centric Rod  ^ii  in 


CLASS  HIOS         I 

Center  of  Cylinder  and  Link 
Foot  on  Center  Line  of  Motion. 

Angularity  of  Eccentric  Rod  ^g'"- 


Fig.  2— Charts  Giving   Data  Required  for  Laying-out  Gears  IVIay  Be  Obtained   from   the   Drawing   Room 


the  tenter  line  of  the  main  rod,  with  the  crank  pin  circle 
through  the  last  scribed  line  U.  The  distance  measured 
from  this  last  point  /  to  the  center  of  the  crank  pin  circle 
will  be  the  radius  of  the  circle  J  in  which  the  crank  arm 
pin  travels.  Scribe  this  same  dimension  from  the  crank  arm 
pin  center,  as  shown  in  Fig.  4,  to  the  piece  of  sheet  iron 
clamped  on  the  crank  arm;  also  scribe  as  shown  in  the  same 


The  same  method  of  setting  crank  arms  is  applicable  also  to 
the  Baker,  Southern  and  similar  gears. 

To  get  the  next  important  dimension  the  still  valve  must 
be  obtained  and  while  obtaining  the  still  valve  other  parts 
may  be  checked  at  the  same  time  as  shown  in  Fig.  1.  Clamp 
the  bottom  arm  on  the  link  to  some  stationary  point,  the  guide 
yoke,   for  example,   and   reverse  the  gear  from   forward   to 


Fig.  3 — Locating  Crank  Arm 

drawing  one-half  of  the  crank  pin  travel  or  stroke  on  the 
same  piece  of  sheet  iron.  The  average  mechanic  would  .say 
A  is  impractical  to  measure  from  the  crank  pin  in  the  case 
of  an  old  pin,  as  the  tendency  is  to  wear  out  of  round,  so  be- 
fore putting  the  crank  arm  on  the  pin  scribe  a  circle  around 
its  outer  edge,  slightly  larger  than  the  diameter  of  crank  pin, 


Fig.  ■( — Locating   Centers 

backward  positions.  Hold  the  valve  rod  tram  on  the  rod 
to  see  that  there  be  no  motion  of  the  rod.  Should  the  rod 
move,  shift  and  reclamp  the  link  until  it  can  be  reversed 
without  moving  the  valve.  It  is  important  while  reversing 
that  the  crosshead  be  on  either  front  or  back  end  of  its  stroke; 
that  is,  the  distance  from  the  striking  point  to  the  clearance 
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line  as  shown  in  Fig.  1.  With  the  link,  clamped  in  this 
{X)sition,  move  the  crosshead  from  its  forward  to  back  posi- 
tion and  scribe  the  valve  rod  again.  The  two  points  should 
be  at  an  equal  distance  on  both  sides  of  the  port  opening 
marked  as  shown,  but  if  not,  shorten  or  lengthen  as  the  case 
may  be  by  applying  or  removing  liners  to  the  valve  spool 
inside  the  chamber,  if  the  valve  rod  is  too  close  to  shorten. 
In  no  case  should  the  length  of  the  radius  rod  be  altered 
unless  it  is  done  to  obtain  a  still  valve,  as  pre\nously  de- 


mels  to  measure  from  this  point  to  the  top  or  bottom  of  the 
eccentric  crank  arm  travel  at  the  point  where  it  is  intersected 
by  the  line  through  the  center  of  the  circle,  which  is  perpen- 
dicular to  the  eccentric  rod  line.  Hold  tlie  front  tram  point 
in  its  place  and  scribe  from  top  to  bottom  of  this  crank 
arm  circle,  starting  and  ending  on  the  perpendicular  line 
as  shown.  This  set  dimension  will  be  the  correct  length 
of  the  eccentric  rod,  or  one  may  measure  from  this  radius  line 
to  the  center  of  the  circle  and  add  this  to  the  length  of  the 


Fia 


Lavina-out    Walsr.haert    Gear    When     No     Drawina?:    Are     Available 


scribed  in  order  to  have  it  the  correct  radius  of  the  link. 
With  the  wheels  under  the  locomotive  and  the  crank  arm  in 
place — as  shown  in  Figs.  1,  3  and  4 — it  will  be  seen  that  a 
small  block  is  screwed  to  the  sheet  iron  clamped  to  the  crank 
arm  in  order  to  bring  it  out  to  the  face  of  the  eccentric  crank 
arm  pin.  The  center  from  the  inside  of  the  sheet  is  trans- 
ferred to  the  outside  of  the  block,  as  shown  in  Fig.  4.  This 
is  the  exact  center  of  the  wheel.  With  the  eccentric  rod  at- 
tached to  the  link  foot,  set  the  trammel  points  to  the  center 


trams  .1  in  Fig.  1 ,  which  will  also  give  the  exact  length  of 
the  eccentric  rod.  With  the  valve  lined  up  to  get  equal  lead 
on  each  side  of  port  opening  marks,  the  cut-off  will  run  at 
whatever  percentage  it  was  originally  designed  for.  To 
determine  if  the  valve  travel  will  be  equal  on  both  sides  of 
the  locomotive,  place  both  crossheads  in  the  same  position 
and  swing  the  link  backward  and  forward  with  the  reverse 
lever  in  center,  or  move  the  reverse  lever  until  there  is  no 
motion  in  the  valve.     Then  trv  the  other  side;   if  the  valve 


Fig.    6 — Setting   the    Southern    Valve    Gear 


of  the  pin  in  the  bottom  of  the  link  foot  and  measure  back  to 
the  center  of  the  wheel  scribed  on  the  block.  The  way  in 
which  the  trams  are  used  is  shown  in  Fig.  1.  This  is  not 
the  length  of  the  eccentric  rod  but  the  base  from  which  the 
length  is  obtained.  Use  the  same  manner  of  laying  out  as 
previously  used  and  shown  in  Fig.  5.  With  the  eccentric 
crank  arm  travel  scribed  as  shown,  scribe  v\Tth  trams  from 
the  center  of  the  circle  (actual  size)  to  a  point  on  the  link 
foot  center  line.     From  this  last  scribed  point  reset  the  tram- 


is  not  still  when  link  is  swinging,  the  radius  rod  hanger  must 
be  lengthened  or  shortened,  as  the  case  may  be,  in  order  to 
obtain  a  motionless  valve  on  both  sides  with  both  crossheads 
in  the  same  position. 

If  blue  prints  are  available,  no  laying  off  will  be  neces- 
sar\-  to  obtain  the  different  dimensions.  A  chart  can  then 
be  made  like  Fig.  2  showing  all  the  dimensions  that  are 
necessary  to  adjust  the  valve  gears  correctly.  These  may 
be  obtained  from  the  head  draftsman  as  well  as  the  angu- 
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larity   of   the   eccentric   rod   for   different   classes,   which  is 
important. 

Setting  Baker  Valve  Gear 

The  instructions  for  setting  the  Baker  valve  gear  are  based 
on  a  ratio,  as  the  reversing  gear  is  standard  for  all  types  of 
locomotives.     The  method  described  for  setting  Walschaert 


extension,  which  is  checked  with  blue  print  or  by  laying  off. 
Equal  travel  on  right  and  left  sides  may  be  obtained  by 
adjusting  the  adjustable  auxiliary  reach  rod  on  both  sides. 

Setting  Young  Valve  Gear 
Fig.  7  shows  how  the  Young  valve  gear  may  be  set  cor- 
rectly.   Proceed  as  with  the  Walschaert  gear  until  getting  the 


Fig.  7— Settrhg   the  Young   Valve   Gear 


gear  may  also  be  used  to  set  correctly  and  adjust  the  Baker 
gear.  When  doing  so,  no  precaution  need  be  used  to  have 
the  crosshead  in  any  one  position  when  obtaining  a  still  valve 
or  when  equalizing  the  valve  travel  on  right  and  left  sides 
of  the  engine. 

Setting   Southern   Valve   Gear 

Fig.  6  shows  how  the  Southern  valve  gear  is  adjusted 
correctly  by  the  same  principle.  The  center  of  the  wheel  is 
transferred  out  onto  the  sheet  iron  plate  clamped  to  the  crank 
arm  in  the  usual  manner.  The  gear  is  connected  up  as  shown 
in  the  drawing  and  clamped  to  a  bar  spiked  to  the  floor. 
The  center  of  the  back  eccentric  rod  bushing  is  raised  up  to 
the  center  line  as  shown,  or  preferably  }i  in.  to  J/2  in.  above 
the  center  of  the  wheel  to  allow  for  the  drop  of  the  locomotive 
when  filled  with  water  and  in  running  order.  Next,  reverse 
the  gear  backward  and  forward  until  a  still  valve  is  found 
by  moving  the  radius  hanger  rod  backward  or  forward,  as 
the  case  may  require.  When  the  still  valve  is  found,  with 
the  back  of  the  eccentric  rod  above  the  center  of  the  wheel 
to  allow  for  settling,  scribe  the  valve  rod  with  the  valve  rod 
trams.  This  scribe  mark  should  be  exactly  in  the  center 
between  the  front  and  back  port  opening  marks.  Also  tram 
from  the  pin  in  the  bottom  of  the  radius  hanger  rod  to  some 
stationary  point,  such  as  the  guide  yoke.  This  is  to  be  used 
later  in  order  to  get  the  correct  length  of  the  eccentric  rod. 
Next  unclamp  the  eccentric  rod  and  lower  to  the  floor  and 
move  it  and  the  bottom  of  the  radius  hanger  rod  pin  until 
the  tram  points  scribed  on  the  guide  yoke  measure  the  same 
distance  to  the  radius  rod  pin  as  before.  This  is  known  as 
the  still  valve.  Hold  the  radius  hanger  rod  in  this  position 
and  measure  from  the  bottom  pin  in  the  radius  hanger  rod  to 
the  center  of  the  wheel  and  add  the  angular  correction  of  the 
eccentric  rod  to  this,  which  will  be  the  correct  length  of  the 
eccentric  rod.  The  angular  correction  is  obtained  in  the  same 
manner  as  with  the  Walschaert  gear.  By  the  eccentric  rod 
length  we  mean  the  distance  from  the  bottom  pin  in  the 
radius  hanger  rod  back  to  the  eccentric  crank  pin  and  the 
length  in  front  of  the  radius  rod  will  be  called  lap  and  lead 


length  of  the  union  link — the  rod  from  the  crosshead  to  the 
bottom  link  foot  pin.  To  obtain  this  rod's  length  scribe  on 
the  guide,  the  center  or  middle  of  the  crosshead's  travel  or 
center  of  the  striking  points  and  measure  back  the  distance 
C  from  this  center  and  scribe  the  angularity  of  the  main  rod. 
Place  the  crosshead  in  this  last  scribed  position  with  the 
union  link  connected  to  it  and  with  the  link  clamped  in  still 
valve  position.  The  union  link  should  then  couple  up  to 
link  foot  pin.  If  it  is  not  the  right  length,  shorten  or  lengthen 
to  suit.  Should  the  difference  be  slight,  1/32  in.  or  so,  the 
main  rod  can  be  lined  to  make  up  for  it.  The  angularity  of 
the  main  rod  is  found  in  the  same  manner  as  the  angle  of 
the  eccentric  rod,  or  as  shown  in  Fig.  7.  With  the  links_ 
in  the  still  valve  position  on  right  and  left  sides,  the  valve 
rod  tram  should  scribe  a  line  in  the  middle  or  center  of  the 
space  between  the  front  and  back  port  opening  marks,  as 
shown  in  the  drawing. 


Truing   Hole   in   Link   Foot   on   Planetary    Internal   Grinder 
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Standard  Tool  Gages* 

By    R.    D.    Fletcher 

/^WIXG  to  the  fact  that  the  average  cost  of  locomotive 
^^  repairs  is  about  70  per  cent  for  labor  and  only  30 
per  cent  for  material,  it  l)ehooves  us  to  watch  the  time  con- 
sumed in  stripping,  routing  work  through  the  machine  shop 
and  especially  the  time  that  is  required  to  machine  each  par- 
ticular piece  of  work.  It  is  the  writer's  opinion  that  the 
machine  side  is  one  of  the  leading  factors  in  railroad  shop 
output,  consequently  more  time  should  be  devoted  to  super- 
vision regarding  the  proper  cuts,  feeds  and  speeds  rec|uired 
for  the  various  classes  of  work  to  be  done. 

The  average  machine  foreman  is  kept  busy  routing  work 
and  endeavoring  to  keep  up  with  the  erecting  shop,  and  many 
times  w^hile  doing  this  he  overlooks  individual  operators. 
Frequently  he  does  not  know  whether  the  proper  cut,  feed 
and  speed  are  used  so  as  to  complete  each  job  in  the  required 
length  of  time. 
Machine   Tool   Demonstrator   Aids    Standardization 

Each  large  shop  should  have  a  machine  tool  demonstrator 
to  regulate  the  shape  and  size  of  tools,  also  the  cut,  teed  and 
speed  of  each  individual  machine.  This  man  should  be  in 
a  position  to  know  the  abilih-  of  each  operator  as  well  as  the 
class  of  work  done  on  each   machine.      Standard  tools   are 


Method  of  Grinding  Highly  Important 

The  grinding  of  tools  is  very  important.  "More  tools  are 
ruined  in  every  machine  shop  through  the  overheating  in 
grinding  than  from  any  other  cause."  There  is  a  general 
idea  prevalent  that  tlie  heat  generated  in  grinding  does  not 
affect  the  temper  of  high  speed  steel.  This  opinion  is 
reached  because  cutting  tools  made  of  this  material  will  stand 
up  and  maintain  their  cutting  edge  under  a  red  heat  which 
would  render  carbon  tool  steel  useless.  The  fact  is  that  high 
speed  steel  can  be  ruined  as  easily  by  grinding  as  the  ordi- 
nary carbon  tool  steels.  High  speed  tool  steel  is  easily  ruined 
by  checks  and  cracks  if  great  care  is  not  observed.  This  is 
possible  with  both  wet  and  dry  grinding,  but  it  occurs  more 
frequently  with  dry  grinding.  Most  operators  cause  their 
tools  to  check  by  pressing  them  against  the  grinding  wheel 
hard  enough  to  draw  a  color  and  occasionally  dipping  the 
tool  in  a  pail  of  water.  In  wet  grinding,  the  oi-)erator  must 
remember  that  the  presence  of  water  alone  is  not  a  preventive 
to  the  burning,  checking,  or  cracking  of  a  tool.  It  is  neces- 
sary to  use  tile  same  ordinary  care  in  the  grinding  of  high 
speed  tool  steel  that  is  obsen^ed  in  the  every-day  operation 
of  the  common  machine  tools. 

More  attention  should  be  given  to  the  loading  and  glazing 
of  grinding  wheels,  causing  the  cutting  or  grinding  surfaces 
to  become  smooth.  No  grinding  can  be  done  under  these 
renditions  and  the  additional  pressure  against  the  wheel  only 
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Pig    i_Gages  for  Standard   Lathe.   Planer  and  Shaper  Tools 


Clearance  and    .',,,,'*,      ,    , 
Back  Angle       ^ide  Slope  Angle  Oage 
bage  >  Made  Righf  and  Left 

'  Right  Hand  Shown 


required  somewhat  like  the  ones  used  in  large  manufacturing 
plants  today  and  all  tools  should  be  delivered  to  the  tool 
room.  One  or  more  men  can  grind  them  and  keep  them  al- 
wavs  in  good  condition  ready  for  service.  The  man  in  charge 
of  the  grinding  should  be  furnished  with  a  complete  set  of 
models  and  blueprints,  giving  the  proper  degree  of  rake, 
side  slope  and  clearance  required  for  the  various  kinds  of 
work  that  each  tool  is  designed  to  do. 

Idle  machines  decrease  shop  output.  To  offset  this,  stand- 
ard shaped  tools  for  all  classes  of  work  should  be  on  hand, 
and  an  ample  supply  ready  for  service.  The  machine  op- 
erator can  then  replace  a  dull  tool  with  the  least  possible 
loss  of  time. 

♦Abstract  of  a  paper  read  before  the  1923  Convention  of  the  International 
Association  of  Raihvay  Tool  Foremen  by  R.  D  Fletcher,  ret.nng  secretao-. 
The  -aces  described  have  been  adopted  as  standard  by  some  of  the  lead.ni; 
railroad's  notably  the  Atchison,  Topeka  &  Santa  Je.  The  author  des,r_e3  to 
give  credit  for  much  of  the  data  presented  to  F.  W.  Taylors  book  The 
Art  of  Cutting  Metal." 


serves  to  increase  the  friction  and  generally  ruins  the  tool. 
When  ordering  grinding  wheels  for  high  speed  machine  tools, 
it  is  very  important  to  specify  the  proper  grit,  grade  and 
bond;  they  should  be  kept  true  and  running  at  5,000  pe- 
ripheral feed  per  minute. 

Referring  to  the  cuts,  feeds  and  speeds  of  machine  tools 
for  regular'' shop  practice,  the  data  given  later  in  the  paper 
has  been  found  ven-  practical.  Of  course,  there  are  times 
when  it  is  up  to  the  operator  to  increase  or  decrease  the  speed 
and  feed  of  a  machine  according  to  the  class  of  work  that  he 
is  doing,  but  generally  a  heavy  feed  is  worked  to  a  greater 
advantage  than  a  fast  speed,  especially  on  rough  turning  and 
pianino-  The  shapes  of  tools,  illustrated  in  Fig.  1,  pertain 
to  roughing  tools  onlv,  and  the  angles  used  for  the  several 
classes"' of  ordinary-  shop  work  are  as  follows:  Cast  iron,  8 
deg.  clearance,  3  deg.  rake  and  10  to  15  deg.  side  slope;  soft 
steel    8  deg.  clearance,  8  deg.  rake  and  15  to  20  deg.  side 
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slope;  tire  steel  on  wheel  lathes,  5  deg.  clearance,  5  deg.  rake 
aud  5  to  10  deg.  side  slope.  Planer  and  shaper  tools  require 
only  5  deg.  clearance,  while  the  rake  and  side  slope  remain 
the  same  as  for  turning  tools.  The  side  slope  on  these  tools 
is  greater  than  the  rake,  and  the  relatively  steep  side  slope 
allows  the  tools  to  be  more  frequently  ground  without  weak- 
ening. The  chips  also  slide  off  in  a  line  avoiding  a  tool  post 
or  holder.  Moreover,  the  tendency  of  the  tool  to  deflect  to 
the  side  is  largely  corrected  by  throwing  the  pressure  line 
within  the  base  of  the  tool  and  reducing  the  feed  pressure. 


ing  locomotive  tires,  with  a  %-in.  cut  and  ^-in.  feed,  an 
average  of  13  ft.  per  min.  should  be  made.  For  every  addi- 
tional yi-in.  depth  of  cut  used,  reduce  the  speed  about  IS 
per  cent.  Every  shop  has  its  own  local  conditions  to  meet 
and  the  above  data  is  only  a  base  from  which  to  work,  taking 
machine  and  shop  conditions  on  the  average. 

The  greatest  amount  of  time  is  consumed  in  getting  the 
work  finished  on  the  machine  side,  partly  due  to  the  fact  that 
the  machines  are  not  properly  grouped  together.  Insufficient 
crane  service  also  often  delays  the  work.     In  conclusion,  it  is 
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When  grinding  never  press  tool  against  grinding  wheel 
hard  enougli  to  draw  a  color  on  the  tool  as  this  will  soft- 
en same  and  draw  the  temper. 


Clearance  and  Back  Angle  Gage 

Fig.  2— Method  of  Using   Gages  Shown   in   Fig.   1 


j 


Gage  No.  1  to  No.  7,  inclusive  (Fig.  1)  are  for  lathe,  planer 
and  shaper  tools.  Gage  No.  8  and  No.  9  are  for  wheel  lathe 
tools  only.     Fig.  2  shows  the  method  of  using  these  gages. 

All  roughing  tools  should  be  forged  and  ground  as  near 
the  width  of  the  steel  as  possible  thereby  allowing  a  greater 
feed  pressure  against  the  side  of  the  tool,  greater  strength 
for  the  chip  pressure  on  the  top  of  the  tool  and  a  greater 
area  for  heat  radiation.  The  proper  radius  of  the  cutting 
edge  for  each  size  of  tool  is  about  one-third  of  the  thicknes.< 
of  the  tool.  For  example,  a  ^-in.  by  1  J^-in.  tool  would  re- 
quire a  j4-in.  radius  for  the  cutting  edge.  To  maintain  this 
radius,  grinding  gages  can  be  used  to  great  advantage. 

Data  on  Feeds  and  Speeds 

With  a  34 -in.  by  lj4-in.  tool  cutting  soft  steel,  such  as 
bolts  and  similar  work,  using  a  1/16-in.  cut  and  1/16-in. 
feed,  an  average  of  65  ft.  per  min.  should  be  made.  With 
a  1^-in.  by  ly^^-va..  tool  turning  crank  pins,  piston  rods, 
axles  and  similar  work,  using  a  J/^-in.  cut  and  3/16-in.  feed, 
an  average  of  40  ft.  per  min.  should  be  made.  With  a  1J4- 
in.  square  tool  on  a  boring  mill  turning  or  boring  gray  iron 
castings,  using  a  yg-in.  cut  and  3/16-in.  feed,  an  average  of 
40  ft.  per  min.  should  be  made.  With  a  lJ/2-in.  by  Zy^-in. 
tool  planing  cast  iron  or  soft  steel,  using  a  ^-in.  cut  and 
3/16-in.  feed,  an  average  of  35  ft.  per  min.  should  be  made. 
With  a  1  J/2-in.  square  tool,  using  a  square  nose  for  boring  out 
tires  with  a  1/16-in.  cut  and  '4 -in.  feed,  an  average  of  20  ft. 
per  min.  should  be  made.    With  a  1  J^-in.  by  3-in.  tool  turn- 


the  writer's  opinion  that  more  time  and  study  should  be 
given  the  machine  side  regarding  the  proper  grouping  of  ma- 
chines and  work  to  avoid  delay  in  machine  output.  Work 
can  thereby  be  returned  to  the  erecting  shop  in  a  shorter  time 
and  locomotive  out  of  service  time  reduced. 


Worn    Piston    Heads    Reclaimed   and    Made   as   Good    as    New    by 
Brazing 


General  Foremen's  Convention  at  Chicago 

Problems  of  Personnel  Receive  First  Consideration — Address  by 
Director  General  of  Railroads 


IT  was  both  significant  and  encouraging  to  note  the  atten- 
tion given  to  methods  of  training  and  securing  the  co- 
operation of  sliop  employees  at  the  seventeenth  annual 
convention  of  the  International  Railway  General  Foremens' 
Association.  This  convention  was  held  at  tlie  Hotel  Sher- 
man, Chicago,  Septemljer  4  to  7,  inclusive,  and  in  view  of 
the  fact  that  business  and  labor  conditions  prevented  holding 
a  convention  during  the  past  two  years  the  officers  were 
much  pleased  with  the  attendance  and  interest  shown. 

President  Wright's  Address 

In  his  opening  address,  J.  B.  Wright,  president  of  the  as- 
sociation, spoke  in  part  as  follows: 

The  International  Railway  General  Foremen's  Association 
will  find  its  efforts  valuable  largely  in  the  e.xtent  to  which 
it  can  induce  mechanical  department  supervisory  officers 
to  co-operate  with  officers  in  other  branches  of  railroad  serv- 
ice. We  must  feel  our  common  responsibility  in  relation  to 
the  one  thing  that  railroads  have  to  sell — transportation. 
There  is  no  doubt  that  our  responsibilities  are  greater  and 
our  daily  problems  more  comple.x  than  they  Were  previous 
to  the  lalwr  trouble  of  last  vear.  and  the  fact  that  equipment 


will  be  lost.  Fairness  and  firmness  will  win  and  hold  the 
respect  of  most  men  we  may  come  in  contact  with.  The  rail- 
way executives  are  asking  for  more  mileage,  and  an  improve- 
ment of  the  bad  order  cars  and  locomotive  situation  which 
necessitates  speeding  up  in  every  department.  Much  has 
been  accoinplished  along  these  lines  by  stirring  up  real  en- 
thusiasm throughout  the  entire  railroad  organization.  The 
real  problem  now  is  to  see  that  this  enthusiasm  does  not  die 
down  but  that  ever)'  ^railroad  employee  is  spurred  on  to 
greater  activity. 

Address  by  James  C.  Davis 

On  the  second  day  of  the  convention  an  address  was  de- 
livered by  James  C.  Da\ns,  Director-General  of  Railroads, 
on  the  subject  of  "the  Resjwnsibilities  of  American  Citizen- 
ship," of  which  the  following  is  an  abstract: 

The  United  States  today  has  the  most  efficient  rail  trans- 
portation system  in  the  world.  Even  at  present  rates,  per- 
sons and  commodities  are  transported  for  less  conii)ensation 
than  in  any  other  civilized  countr)'  on  the  glolx-.  This  vast 
system  has  licen  largely  constructed  witlun  the  memory  of 
nian\-  men  and  wcimen  now  living.     In  1870,  five  years  after 
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in  general  on  the  majority  of  railroads  is  in  better  condition 
today  than  it  was  previous  to  the  strike  would  indicate  that 
these  problems  are  being  solved.  I  do  not  Ijelieve  there  is 
any  one  thing  more  important  to  the  successful  operation  ot 
the  mechanical  department  of  the  railroads  than  that  of 
proper  and  efficient  supervision.  In  selecting  sulwrdinate 
supervisors,  careful  and  serious  consideration  must  be  given 
to  their  ability.  To  be  a  successful  foreman  at  the  present 
time  requires  many  qualifications  which  were  given  little 
consideration  a  few  years  ago.  One  of  the  most  important 
of  the  general  foremen's  tasks  is  the  proper  training  of  sub- 
ordinate foremen.  Being  responsible  for  the  output  and 
efficient  operation  of  railroad  repair  shops  requires  a  man 
capable  of  surmounting  any  obstacle  no  matter  what  it^  may 
be.  Due  to  direct  contact  with  employees,  the  foreman's  at- 
titude toward  them  must  be  such  that  he  will  not  only 
gain  l)ut  retain  their  absolute  confidence.  To  the  employees, 
the  attitude  of  the  company  is  reflected  through  the  shop 
foremen  and  if  foremen  practice  unfairness  in  dealing  with 
them,  the  lovaltv  which  is  needed  most  on  the  railroads  today 


the  close  of  the  Civil  War,  there  were  some  50,000  miles  of 
railroad  in  existence.  Since  that  date,  covering  a  period  of 
a  little  more  than  fifty  years,  more  than  200,000  miles  of 
railroad  with  necessary  equipments  and  tenninals,  have  been 
constructed. 

The  money  necessar>-  to  create  this  wonderful  system  has, 
all  except  for  comparatively  small  donations  by  various  states 
and  national  government,  teen  furnished  by  private  indi- 
viduals, who  invested  their  private  funds  in  this  great  and 
necessar}'  improvement,  which  has  been  the  controlling  fac- 
tor in  the  countr>''s  growth  and  development.  The  value  of 
this  property,  resulting  from  the  construction  of  this  vast 
plant,  as  fixed  bv  the  tribunal  created  by  law,  is  now  in  ex- 
cess of  $19,000,000,000. 

It  is  quite  accurately  estimated  tliat  the  stock  and  bond 
holders  of  the  American  railroads  aggregate  over  two  million. 
It  is  a  matter  of  note  that  .small  investors  make  up  the  great 
aggregate;  investors  who  have  ordinarily  paid  full  value  for 
their  "holdings,  under  laws  recognizing  such  carrier  obliga- 
tions as  private  property.    Persons  who  have  purchased  these 
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securities  have  a  private  ownership  in  them,  just  as  a  man 
has  who  owns  a  home,  an  automobile,  or  a  farm,  and  so  long 
as  we  have  a  constitution  and  courts  to  adminster  the  law 
of  the  land,  this  private  ownership  will  be  recognized  and 
protected. 

Every  one  concedes  that  an  adequate  system  of  transporta- 
tion, highly  maintained  and  efficiently  operated,  is  absolutely 
essential  to  any  sort  of  national  prosperit}'  and  progress. 
Railroads  cannot  be  efficiently  operated  unless  tlieir  income 
is  sufficient  to  pay  operating  expenses,  fi.xed  charges  and  a 
reasonable  return  on  the  investment.  Men  will  not  work 
unless  their  wages  are  paid;  coal  and  materials  must  be  paid 
for;  capital  will  not  invest  unless  promised  a  fair  return. 
The  income  must  be  sufficient  to  pay  these  charges  and  to 
properly  maintain  the  plant  or  the  railroads  cannot  be 
operated  as  privately  owned  property  and  the  only  alternative 
will  be  public  ownership  and  public  ^operation. 

The  remedy  proposed  is  to  cut  the  value  of  the  property- 
in  two,  on  the  alleged  theory  that  outstanding  railroad  stock 
represents  eight  or  ten  billion  dollars  of  water.  This  charge 
is  made  without  any  sort  of  consideration  of  the  undisputed 
facts  and  would  destroy  the  entire  value  of  all  of  the  out- 


mental  supervision,  to  work  out  as  nearly  as  possible  an  ideal 
transportation  system. 

Locomotive  and  Car  Shop  Efficiency 

Competent  and  adequate  supervision  is  a  great  factor  in 
maintaining  shop  efficiency.  A  modern  shop  with  up-to-date 
improved  machiner}-  and  with  an  unlimited  pay  roll,  if 
supervised  by  incompetent  foremen,  cannot  compete  with  an 
old  shop  lacking  in  modem  tools,  but  where  the  supervision 
is  of  the  best.  Competent  supervision  makes  for  competent 
workmen.  A  combination  of  executive  and  mechanical 
ability  makes  an  ideal  supervisor. 

.\  good  supervisor  must  be  a  student  of  human  nature, 
quick  to  discern  men's  qualifications  and  capabilities,  assign- 
ing men  to  that  class  of  work  to  which  they  are  best  adapted. 
.■\  competent  supervisor  will  gain  and  hold  the  respect  and 
confidence  of  his  men  by  a  firm  but  quiet  insistence  of  the 
recognition  and  performance  of  rules  of  the  shop  and  by  his 
daily  habits  and  actions. 

Satisfied  men  are  efficient  men;  therefore  they  should  be 
made  to  feel  that  their  efforts  are  appreciated.     In  handling 
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Standing  stock.  It  would  violate  ever>'  provision  found  in 
our  national  and  state  constitutions  protecting  the  rights  of 
private  property. 

If  by  an  act  of  Congress  or  the  legislature  you  can  destroy 
one-half  of  the  value  of  the  railroads,  why  stop  at  one-half? 
Why  not  destroy  it  all?  If  you  can  reduce  or  destroy  the 
value  of  railroad  property  owned  by  private  individuals  by  a 
legislative  act,  why  not  apply  the  same  rules  to  water,  gas, 
electric  light  and  street  railway  property,  and  thus  reduce 
the  charges  which  the  public  pay  for  these  services?  If  this 
step  is  taken,  by  the  same  logic  the  government  could  either 
destroy  the  value  or  make  a  common  ownership  of  farms, 
homes',  factories  and  all  sorts  of  tangible  property.  In  none 
of  these  suggested  cases  from  the  railroads  do^\^l  can  this  be 
done  so  long  as  we  have  a  government  functioning  under  a 
constitution  protected  by  courts  that  respect  the  rights  of 
private  property. 

Before  our  present  form  of  government  is  destroyed,  should 
there  not  be  presented  a  better  and  a  definite  plan  as  a  sub- 
stitute? Has  not  our  existing  form  of  government  been  a 
success?  Is  there  a  government  or  a  land  in  the  whole  wide 
world  where  the  people  as  a  whole  have  such  opportunities 
to  enjoy  life,  where  men  can  so  effectively  enjoy  the  fruits  of 
their  own  labor,  where  advancement  and  promotion  wait  only 
on  efficiency  and  industry? 

Efficient  transportation  is  essential  to  any  sort  of  national 
prosperity  and  some  degree  of  patience  should  be  exercised 
to  enable  the  carriers,  under  the  existing  detailed  govern- 


men  today  and  getting  the  output  for  your  companies  that 
can  be  reasonably  expected,  it  means  one  of  personal  and 
close  contact  with  the  men  themselves.  Make  that  one  of 
your  important  duties. 

The  grouping  of  machinery  making  for  one  continuous 
movement  is  a  ver}-  great  factor  in  the  efficiency  of  the  shop, 
and  should  receive'  due  thought  and  deliberation.  Ever}'  ma- 
chine should  be  worked  to  its  fullest  capacity,  and  it  is  the 
duty  of  the  supervisor  to  see  that  this  is  done.  He  therefore 
should  be  a  competent  judge  of  the  machines'  capabilities. 

No  supervisor  should  be  expected  to  do  work  that  a  clerk 
can  do;  the  cost  is  too  high  and  the  penalty  paid  too  great. 
He  should  not  be  expected  to  leave  his  department  to  look 
up  material  from  the  store  house. 

The  increasing  demands  made  each  year  on  the  American 
railroads,  due  largely  to  maintenance  requirements  enlarging 
more  rapidly  than  the  shop  facilities,  bring  the  problems  of 
increased  output  per  man  hour  and  costs  into  a  prominent 
place  in  the  affairs  of  railway  shop  supervisors. 

Training  and  Developing  Apprentices 

Apprentice  training  on  railroads  in  general  was  neglected 
to  some  extent  during  the  war  period  but  it  is  apparent  to 
those  who  are  familiar  with  the  situation  that  interest  is  now 
being  revived  in  this  direction  and  that  it  is  being  recognized 
that  the  best  hope  of  the  future  is  to  carry  on  a  recruiting 
system  that  will  provide  the  force  of  competent  men  which  is 
necessary  for  successful  results. 
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The  apprentice  training  plan  should  provide  for  shop  in- 
structors who  follow  up  the  apprentice  on  the  job  to  see  that 
he  is  given  instructions  in  the  best  methods  of  performing 
the  work  to  which  he  has  been  assigned.  The  duties  of  the 
instructor  are  not  supervisory  but  educational.  He  does  not 
assign  work  but  follows  up  tlie  boy  to  see  that  he  is  moved  in 
accordance  with  the  established  schedule  of  shop  work  for 
apprenticeship  training. 

The  theory  of  shop  practice  has  proved  to  be  a  more  in- 
teresting subject  to  the  average  apprentice  than  the  other 
classes  of  study.  This  is  undoubtedly  due  to  the  fact  that 
they  can  more  readily  see  the  direct  application  of  the  in- 
struction to  the  shop  work.  Unit  text  Ixioks,  each  containing 
one  shop  practice  subject,  and  c[uestions  jjertaining  thereto, 
should  be  provided  for  instruction  during  the  lirst  two  years 
of  the  course. 

The  success  of  the  apprentice  school  depends  largely  upon 
the  energy  and  enthusiasm  of  the  school  instructor.  Best 
results  can  be  obtained  if  the  school  is  in  the  charge  of  one 
wlio  undertakes  the  jol)  for  the  love  of  educational  work  and 
who  is  practical  mechanic  enough  to  demand  the  respect  of 
the  shopmen.  He  must  possess  the  ability  to  find  and  touch 
the  chord  in  the  Iwy's  nature  that  w-ill  stimulate  enthusiasm 
for  his  studies  when  it  is  apparent  that  his  interest  is  lag- 
ging. He  must  keep  the  instruction  abreast  with  the  shop 
work  by  incorporating  new  lessons  as  new  equipment  is 
adopted  by  the  shops.  This  will  require  that  he  make  fre- 
quent visits  to  the  shop  and  keep  in  touch  with  latest  shop 
methods.  Ambitious  apprentices,  like  all  other  enterprising 
railroad  people,  have  a  fondness  for  "digging  into"  new 
equipment. 

The  instructor  should  be  aided  in  every  way  so  that  the 
enthusiasm  in  the  courses  can  be  kept  up.  He  mu.st  be  given 
assistance  in  the  lecture  work  by  men  in  the  shops  who  have 
the  ability  to  impart  their  exf)erience  to  others.  This  has  the 
effect  of  giving  a  practical  touch  to  the  school  work  and  en- 
larges the  circle  of  persons  who  are  interested  in  the  ap- 
prentices. 

A  good  plan  is  to  have  the  representatives  of  the  various 
supply  houses  give  the  apprentices  lectures  along  their  line 
on  their  regular  visits  to  the  shops.  This  gives  the  appren- 
tices the  advantage  of  hearing  an  expert  along  any  particular 
line. 

Shop  Supervisors  and  Employees 

The  man  in  charge  of  the  shop  must  have  a  vision  of  what 
can  be  accomplished  and  not  be  satisfied  with  what  was  done 
last  month  or  last  year.  In  increasing  the  efficiency  of  shop 
supervisors  and  employees  it  is  necessary  to  hold  foremen's 
meetings  periodically. 

The  foremen  and  employees  should  be  encouraged  in  sug- 
gesting and  being  given  an  opportunity  to  try  out  new 
methods  of  doing  work.  All  employees  should  be  encouraged 
to  take  some  mechanical  paper  that  treats  on  their  particular 
line  of  work  so  that  they  can  keep  posted  on  all  improvements 
and  developments  that  are  brought  out  in  other  shops. 

Mistakes  or  improper  practices  should  be  taken  up  with 
the  departmental  foremen,  gang  foremen  and  employees  doing 
the  work  in  such  a  manner  that  it  will  be  considered  as  edu- 
cational, for  the  betterment  of  the  service  and  in  no  case 
should  be  let  go  without  the  proper  investigation  and  each 
one  concerned  having  his  particular  attention  called  to  the 
mistake  and  the  better  way  of  taking  care  of  the  work  in  the 
future. 

There  should  be  close  relationship  between  the  shop  and 
the  store  department  and  some  sort  of  system  inaugurated 
whereby  the  shop  foreman  will  he  notified  within  one  hour 
of  any  material  which  it  is  impossible  for  the  store  depart- 
ment to  deliver  him  on  a  written  order.  This  is  very  es-sen- 
tial  in  order  that  the  foremen  and  employees  are  advised 
in  the  shortest  possible  time  so  that  he  may  provide  a  sub- 
stitute and  not  hold  up  the  output. 


Increased  Output   per  Man   Hour — Cost 

The  general  foreman  or  superintendent  of  shops  should 
make  out  a  schedule  of  engines  out  of  shop,  taking  into  con- 
sideration the  number  of  fire  box  sheets,  flues,  general  and 
light  repairs  that  will  be  required  for  the  desired  output  for 
the  month,  and  advise  the  master  mechanic  or  superintendent 
of  motive  power  the  number  of  each  class  of  repairs  to  book 
in.  It  is  very  essential  that  the  shops  be  given  the  class  of 
repairs  asked  for,  as  the  output  of  locomotive  repair  shops 
has  been  held  back  more  by  not  having  the  pro{x?r  class  of 
repairs  booked  in  than  any  other  one  cause.  In  other  words, 
)"ou  must  get  an  in  put  to  get  an  out  ptU. 

A  schedule  of  pit  days  each  class  of  power  you  will  have 
to  shop  will  require  should  be  made  up,  taking  into  con- 
sideration the  size  of  locomotives  and  any  special  design  that 
may  affect  the  time  necessary  to  repair. 

After  determining  the  number  of  days  an  engine  will  be 
in  the  shop  for  an>'  classified  repair,  there  should  be  a 
schedule  made  and  followed  out  by  each  department,  showing 
the  number  of  days  tliey  will  have  on  the  more  important 
items. 

One  of  the  most  helpful  ways  to  get  efficient  work  from 
supervisors  is  to  keep  them  informed  regarding  what 
they  are  doing  and  what  it  is  costing.  This  should  be  done 
by  comparison  with  previous  months  and  years  and  where 
possible  with  other  points  doing  the  same  class  of  work. 
This  also  helps  where  the  employees  know  what  they  are 
doing,  as  compared  to  past  records,  keeping  up  the  feeling 
that  they  should  try  to  beat  the  past  record. 

Shop  output  is  regulated  by  the  condition  of  machinery, 
crowded  shops,  cleanliness  and  comfort  of  workmen,  sys- 
tematic attention  to  education,  special  knowledge,  experience, 
morality,  temperance,  tact,  resources,  reliance,  foresight, 
memory,  energy,  initiative,  persistence,  promptness,  accuracy, 
system,  executive  ability  of  employees  and  foremen. 

Increased  output  can  be  ol)tained  by  seeing  that  ample  ;ind 
the  correct  kind  of  material  is  furnished.  Facilities  for 
doing  the  work  are  provided  such  as  riveting  machines, 
straightening  and  bending  machines,  punches,  shears.  In- 
creased output  can  be  obtained  by  closer  sujDervision,  head 
work,  adequate  tools,  new  devices  and  specializing  on  certain 
well  defined  jobs. 

This  report  was  signed  for  the  part  pertaining  to  locomo- 
tive shops  bv  H.  E.  Warner  (N.  Y.  C),  Wm. 'Hall  (C.  & 
N.  W.),  F.  M.  A'Heam  (B,  &  L.  E.) ;  for  car  shops  by  C.  F. 
Baumann  (C.  &  N.  W.)  and  C.  E.  Strain  (Hocking  Valley). 

DiscussioR 

In  discussing  this  report,  G.  H.  Logan  (C.  8z  N.  W.)  said 
that  the  human  element  is  the  most  important  factor  in  shop 
output  with  which  the  general  foreman  has  to  deal.  More 
or  less  general  unrest  in  the  ranks  of  labor  throughout  the 
country  is  manifest  and  the  shop  supervisors  must  change 
this  attitude,  if  possible.  Good  results  cannot  be  expected 
from  antagonistic  men  and  railroad  general  foremen  should 
exercise  every  talent  in  interpreting  the  constructive  policies 
of  the  railroad  managements  to  the  shop  employees.  M.  R. 
Benson  (M.  C),  said  that  shop  supervisors  should  give 
workmen  a  fair  opportunity  to  hang  up  production  records 
by  providing  (1)  full  information  regarding  work  to  be 
done,  (2)  comparative  records  with  past  production,  (3) 
tools,  jigs  and  special  tools  needed  for  the  particular  work  in 
hand.  In  addition,  a  fine  opportunity  is  presented  to  fore- 
men to  secure  the  co-operation  of  their  men  by  listening  care- 
fully to  all  suggestions  made  by  them  and  at  least  trying 
all  ideas  which  have  a  fair  chance  of  success. 

Another  member  commented  on  the  mistaken  idea  which 
some  general  foremen  have  that  they  ought  to  take  cases  re- 
quiring disciplinary  action  out  of  the  hands  of  the  gang  fore- 
men. Gang  foremen  should  never  be  slighted,  and,  as  long 
as  they  are  foremen,  should  be  allowed  to  run  their  gangs 
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without  interference.  The  possibility  of  considerable  in- 
creases in  shop  output  through  friendly  rivalry  of  vanous 
departments  or  gangs  was  favorably  commented  on. 

The  discussion  of  shop  efficiency  also  brought  out  some 
strong  comments  on  the  necessity  of  co-operating  with  the 
stores  department  in  ordering  material  in  advance  of  the 
need  and  preventing  excessive  investments  in  material  which 
is  either  obsolete  or  infrequently  used.  Another  point  men- 
tioned was  tlie  need  of  modern  machinery  in  most  railroad 
shops  on  account  of  high  labor  costs.  Foremen  should  con- 
stantly question  if  present  machine  methods  are  most 
economical  and  satisfactory.  Manufacturing  methods  are 
also  needed  in  railroad  shops  to  a  greater  extent  than  now 
employed,  large  economies  being  possible  by  making  and  as- 
sembling interchangeable  parts  in  advance  of  shopping. 
This  reduces  the  cost  of  manufacture  and  enables  cars  and 
locomotives  to  be  returned  to  service  more  promptly. 

Considerable  time  was  given  to  a  discussion  of  apprentice- 
ship courses,  J.  \V.  Giblwns  (A.  T.  &  S.  F.),  answering 
questions  regarding  the  Santa  Fe  practice  and  C.  W.  Cross 
(N.  Y.  C.)  explaining  New  York  Central  methods  of  deal- 
ing with  this  important  subject.* 

Maintaining  Valves  and  Valve  Gears 

After  the  valve  gear  is  removed  it  is  thoroughly  cleaned, 
given  a  coat  of  whiting  and  a  hammer  test,  in  order  to  find 
anv  defects.  It  is  then  checked  up  to  proper  blue  print 
lengths,  in  order  to  keep  these  parts  standard,  with  the  ex- 
ception of  blades,  which  are  altered  after  valves  are  set  to 
suit  conditions. 

When  applying  a  new  main  axle  on  an  engine  with 
Stephenson  link  motion,  the  quarter  lines  are  placed  on  the 
axle  before  removing  it  from  the  lathe  centers;  keyways 
milled;  eccentrics  and  strap  applied  and  completed  before  the 
engine  is  wheeled.  We  find  this  method  a  practical  way 
which  has  proven  very  satisfactory.  With  the  Walshaert 
gear  we  have  solid  gages  which  are  used  to  locate  the  posi- 
tion of  the  eccentric  crank. 

Valve   Ring  Bushing  Record 

Engine  40  (B.  &  O.)  made  200,000  miles  with  one  set  of 
piston  valve  rings  and  bushings  and  the  bushings  were  worn 
just  about  1/32  in.  These  bushings  were  made  out  of  Hunt- 
Spiller  gun  iron. 

We  rebore  valve  bushings  when  worn  out  of  round  1/16 
in.  and  apply  a  new  one  when  worn  3/16  in.  larger  than  the 
original  size. 

In  removing  valve  bushings  from  cylinders  we  use  the 
following  method:  First  burn  them  out  with  the  carbon 
electrode  or  with  the  acetylene  torch  and  at  other  times  use 
the  air  hammer.  I  think  one  of  the  best  ways  to  apply  bush- 
ings in  a  cylinder  is  to  heat  the  cylinder  with  a  charcoal  fire 
and  make  the  bushings  a  snug  fit  in  the  cylinder  and  apply 
the  cap  screws.  In  this  way  it  appears  to  be  able  to  do  away 
with  the  leaky  or  loose  piston  valve  bushings. 

One  of  the  most  serious  causes  for  cut  piston  valve  rings 
and  bushings  is  the  lack  of  lubrication.  Should  some  of  the 
railroads  that  are  being  troubled  with  this  fault  adopt  the 
practice  of  having  the  engineer  use  a  little  more  oil  a  con- 
siderable amount  of  savings  will  result. 

The  report  was  signed  by  F.  J.  Spangenberger  (Ulster  & 
Delaware)  and  W.  C.  Clugston  (Baltimore  &  Ohio). 

Discussion 

Several  of  the  members  seriously  questioned  the  advisability 

of  allowing  valve  chamber  bushings  to  run  until  they  were 

,  1/16  in.  out  of  round.     Also  the  practice  of  applying 'valve 

chamber  bushings  by  heating  the  cylinders  was  disapproved. 

•Both  the  Santa  Fe  and  New  Yf  rk  Central  systems  o£  apprentice  training 
arc  commented  on  at  srme  length  in  an  article  beginning  on  page  497  of  the 
.Tnlv.    1923,   Raitwtiy   Mechanical  Engineer. 


Several  of  the  roads  have  limits  of  1/32  in.  wear  out  of 
round  for  valve  chamber  bushings  and  apply  them  by  screw 
action,  thus  preventing  any  chance  of  cylinders  cracking  due 
to  expansion  and  contraction  strains  bound  to  occur  when 
cylinders  heat  and  cool  off. 

The  relation  of  adequate  lubrication  to  valve  ring  and 
bushing  life  was  strongly  emphasized,  the  members  advocat- 
ing three  pints  of  oil  per  100  miles,  depending  on  operating 
conditions  and  type  of  locomotive.  There  was  some  question 
as  to  the  best  point  of  application  of  the  lubricant,  quite  a 
few  members  maintaining  that  the  best  results  are  secured 
when  oil  is  delivered  to  the  valve  chamber  only  and  not  to 
both  valve  chamber  and  cylinder,  as  is  the  practice  on  sc«ne 
roads. 

Repairing  and  Maintaining  Duplex 
Stokers 

Duplex  stokers  used  on  the  Grand  Trunk  Western  are  re- 
'  moved  every  time  the  engine  comes  to  the  shop   for  class 
three  repairs,   taken  to  the  repair  department,   and   tested. 
Thorough  repairs  are  made  at  a  cost  as  shown  in  the  fol- 
lowing table: 


Approximate   Cost   of    Repairing   Stoker 

Hr. 

Stripping  ccnveycT   reverse  unit 2 

Welding  body  on  main  drive  shaft 3 

Turning  after  weld 1 

Grinding    

flushing  conveyor  pawl  casing  cover 1 

Fitting  up  conveyor  reverse  unit 2 

Welding   pawl    shifter' 

Turning  after    weld 

Fittine  sealing  ring  caps  in  hopper 1 

Stripping  elevator   screws  and  shafts 2 

Turning   elevator    screws    for    weld 2 

Tuming   sleeves    

Welding   sleeves    3 

Turning  after  weld 3 

Fitting  and  laying  cff  sealing  ring  caps 1 

Drilling  .ind  tapping  elevatcr  screws 2 

Fitting  sealing  caps   rn   screws 1 

Applying  new  gears  on  elevator  shafts , .      t 

Electric  weld  cfevator  shafts 2 

Turn  after  weld 2 

Applying  shaft  screws  and  head  on  elevator 4 

Stripping  and  repairing  main  cylinder  head 5 

Electric  weld  main  «irive  rack 

Plane  after  weld I 

Grinding  piston  rod 

Electric  weld    piston    red    when   loose 

Turn    and    thread 1 

Bore  packing   

Slotting  front  drive  rack 


Min. 
30 


30 
15 


30 
30 


Fitting  up  pist'  n  and   rack. 

Fitting  up  cylinder,  apjilying  rack  and  piston  to  hopper.  . 


30 


30 


30 
30 

is 

30 
30 


Repairing  distributor   tubes 1 

Bushing   universal   joint 1 

Bushing   universal  slip  joint 1 

Testing  stoker   2 


Rate 

.34-4 

.77 

.70 

.70 

.70 

.70 

.77 

.70 

.70 
1.04J4 

.34/j 

.34J^ 

.77 

.70 

.70 

.70 

.70 
1.0454 

.77 

.34VS 
IM'A 

.70 

.77 

.70 

.70 

.77 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 


Fire   Doors 

Firing  a  locomotive  with  air  fire  door,  requires  with  each 
scoop  of  coal,  10  less  body  movements  than  are  required  with 
a  hand  fire  door.  This  is  because  reaching  for  the  chain  on 
a  hand  door  leaves  the  body  in  an  awkward,  unnatural  po- 
sition for  shoveling.  With  air  fire  doors,  all  a  fireman  has 
to  do  is  shovel.  Each  ton  of  coal  averages  115  scoopfulls. 
Ten  tons  are  used  on  an  average  run,  or  1,150  scoopfulls. 
The  air  door  saves  11,500  body  movements  on  an  average 
run. 

Accidents  are  prevented  through  automatic  closing  of  the 
fire  door.  Burst  flues  cannot  injure  the  man  in  the  cab. 
The  force  of  the  explosion  is  directed  through  the  grates  and 
front  end,  instead  of  into  the  cab. 

This  report  was  signed  by  W'.  S.  Buntain  (Grand  Trunk). 

Railroad  Shop  Kinks 

Micrometer   Tire   Gage 

A  gage  designed  to  simplify  the  method  of  determining 
the  correct  thickness  of  shims  necessar\-  to  use  in  setting  of 
tires  to  conform  to  M.  M.  standard  shrinkage  allowance  is 
shown  in  Fig.  1. 
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The  body  of  the  tool  has  its  periphery  marked  with  125 
graduations  and  as  the  hub  is  tapped  eight  threads  to  the 
inch,  one  graduation  indicates  .001. 

The  indicator  which  screws  into  the  hub  of  the  body  must 
point  at  lines  marked  "125  and  250"  when  screwed  up  to 
the  shoulder  in  the  body. 

As  many  shrinkage  allowance  shims  should  be  made  as  is 
necessary  to  care  for  variations  in  driving  wheel  diameters. 


ment  is  now  made  by  screwing  out  the  indicator  until  the 
gage  is  set  with  the  indicator  point  at  .070  and  therefore  it 
will  be  necessary  to  use  a  shim  of  Yi  this  thickness  or  a 
.'ihini  .035  thick  which  would  be  No.  20  gage. 

Reference  to  developed  view  of  graduations  on  drawing 
show  the  various  gages  of  iron  stamped  in  line  with  gradua- 
tions which  indicate  twice  the  thickness  of  the  various  gages 
in  thousandths.     This  is  nccessarj'  by  reason  of  the  shim 


Fig.  1 — Tire  Gage  for  Determining   Correct  Shim  Thickness   Needed   in   Setting   Tires 


The  method  of  using  the  gage  is  as  follows,  assuming  the 
wheels  on  which  the  tires  are  to  be  set  are  68  in.  in  diameter: 

Caliper  the  wheel  center;  then  assemble  the  tire  gage  with 
the  stem  marked  "68"  and  insert  the  shrinkage  allowance 
shim  marked  "68"  between  the  shoulder  on  the  indicator  and 
the  top  of  the  body  and  screw  the  indicator  down  on  the 
shim.  If  the  shim  has  been  properly  made,  the  indicator 
point  will  show  at  .088  which  is  the  M.  M.  shrinkage  al- 
lowance for  68  in.  wheel  centers  as  shown  on  the  chart 
under  figure  "A,"  and  opposite  the  wheel  diameter  68  in. 
The  tire  gage  is  then  set  to  the  calip>ers  as  in  ordinary  prac- 
tice, adjustment  being  made  by  screwing  the  stem  in  or  out, 
and  when  properly  set,  the  stem  is  locked  by  tightening  the 
knurled  lock  nut.  The  gage  is  then  set  to  the  exact  diameter 
of  the  wheel  center.  Now  screw  off  the  indicator  enough  to 
remove  the  allowance  shim  and  then  screw  the  indicator 
tight  to  the  body  again  and  in  doing  this,  you  have  made 
the  gage  .088  smaller  than  the  wheel  center.  Then  try  the 
gage  in  the  tire  which  is  to  be  applied  and  we  will  assume 
it  slips  in  or  that  the  tire  is  larger  than  the  gage.     Adjust- 


going  entirely  around  the  wheel  center  and  it  must  of  course 
be  only  one-half  the  thickness  of  thousandths  indicated. 

It  can  now  be  seen  that  if  a  man  setting  tires  can  caliper 
and  will  apply  proper  allowance  shim  to  gage  and  remove 
it  as  instructed,  when  the  tire  is  gaged  the  indicator  wiU 
show  the  gage  number  of  the  shim  he  must  use. 

In  connection  with  this  tool,  a  standard  wire  gage  should 
be  used  to  insure  the  correct  size  of  shim  indicated  being 
applied. 

Lathe  Dog  or  Driver  for  Crosshead  Pins 

This  tool,  illustrated  in  Fig.  2,  was  designed  to  eliminate 
the  necessity  of  removing  a  tail  or  screw  dog  from  the  wrist 
pin  each  time  it  was  necessary  to  try  the  pin  in  the  cross- 
head.  It  is  merely  a  block  of  iron  tongued  to  fit  a  slot  in 
the  face  plate  of  suitable  height  to  go  between  the  head  of 
the  pin  when  on  a  live  lathe  center  and  face  plate,  with  a 
pin  in  hole  and  spring  back  of  pin  to  allow  for  variation  in 
size  of  center  holes  in  wTist  pins. 

To  use  the  device,  it  is  necessary  to  drill  a  hole  in  the  head 
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of  the  wrist  pin  slightly  larger  than  the  driving  pin  and  these 
holes  should  be  drilled  at  the  same  radius  from  the  center 
on  all  pins. 

The  driver  is  set  on  the  face  plate  so  that  the  pin  engages 
a  hole  in  the  head  of  the  wrist  pin  and  its  advantage  over  a 
dog  which  must  be  removed  is  quite  evident.  In  addition  it 
permits  a  lathe  hand  to  machine  a  pin  in  a  handier  way. 
With  the  old  method  of  dog  on  screw  or  small  end  of  pin 
the  operator  really  works  backward.  With  a  smaller  tool  of 
this  kind,  rod  knuckle  pins  and  other  headless  two-fit  taper 
pins  may  be  more  quickly  machined. 

The  tool  can  be  simplified  by  the  elimination  of  dowel 
and  grooves  for  driving  pin,  as  a  slight  shoulder  on  the  pin 
and  an  enlarged  opening  for  the  spring  would  be  a  better 
and  cheaper  way  to  make  it. 

Turning   Ball   Crank   Pin   Bushings 

This  device,  shown  in  Fig.' 3,  can  be  used  on  any  lathe 
that  has  a  compound  carriage  attached.  The  center  of  the 
bottom  of  compound  carriage  must  be  in  the  center  of  lathe 


y 

<. 
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Welding  Driving  Tire  Flanges 

On  the  subject  of  welding  flanges  on  driving  tires,  we  are 
advised  that  the  restoring  of  worn  flanges  to  their  original 
thickness  and  contour  is  being  successfully  accomplished  on 
some  of  the  railroads  of  the  country  by  both  the  electric  and 
acetylene  (gas)  processes.  On  one  of  the  important  systems 
the  following  report  is  furnished  your  committee:  For  electric 
welding,  a  3/i6-in.  coated  carbon  steel  wire  of  60  to  75  point 
carbon  content  is  employed  as  an  electrode  to  obtain  a  de- 
gree of  hardness  as  near  that  of  the  original  tire  as  possible, 
consistent  with  safety  from  failure.  In  application  the 
initial  metal  is  applied,  starting  on  one  side  of  the  tire  at  a 
point  corresponding  with  the  horizontal  center  line  and  weld- 
ing in  an  upward  direction  to  the  center  line  at  the  top.  This 
is  then  repeated  by  starting  on  the  opposite  side  and  welding 
upward  to  the  top,  finishing  half  of  the  wheel,  after  which 
the  engine  is  moved  to  allow  finishing  the  opposite  half  in 
the  same  maimer. 

In  starting,  an  initial  deposit  on  the  shoulder  is  formed  bv 


/fi^ei^/yaf^f/yr 


//T/uu  fee  //rfff 
U.S.S. 


i/JS 


^- 


h-'^-H 


Pw6  S:/e£w 


P/n 


^   T/tPFSO 

o 
U.i.s. 


Boor 


17  3  MS    OSSOi/^. 
9  TUJTNJ 


Piq.   2 — Lathe    Doa   or   Driver  for   Crosshead    Pins 


in  line  with  the  lathe  centers.  The  carriage  is  reversed 
so  that  the  feed  handle  on  the  compound  carriage  is  at  the 
back  of  the  lathe  instead  of  at  the  front.  An  arm  is  clamped 
to  the  tail  stock  spindle;  also  a  connecting  arm  is  attached 
from  the  arm  on  the  tail  stock  spindle  to  compound  carriage. 
These  arms  can  be  of  any  size  or  length  to  suit  the  condition 
and  size  of  lathe.  The  ball  bushing  is  held  by  means  of  a 
mandrel  screw  on  the  spindle  of  the  lathe  and  held  by  a  nut. 
The  bu.shing  is  turned  and  the  contour  made  by  feeding  the 
tail  stock-spindle.  After  the  first  bushing  is  turned  to  size 
a  gage  should  be  made  to  set  the  tool  by  so  that  all  bushings 
should  be  the  same  size. 

This  report  was  signed  by  G.  H.  Logan  (C.  &  N.  W  ) 
:M.  J.  Fahey  (N.  Y.,  X.  H.  &  H.),  J.  M.  Horn  (M.  &  S.  L.) 
and  B.  F.  Harris. 


moving  the  electrode  back  and  forth  across  the  flange,  in  this 
way  applying  a  triangular  sloped  dep>osit  in  one  layer.  The 
cost  of  building  up  a  63-in.  tire  under  shop  conditions  is 
approximately  as  follows : 

18  lb.  welding  wire  @  IS  cents  a  lb $2.70 

45  kw.  hours  power  @  2  cents  a  kw.  hour 90 

6  hours  labor  @  75  cents  an  hour 4.50 

Total    $8.10 

The  cost  will  vary  slightly  depending  upon  size  of  tire, 
skill  of  operator,  amount  of  material,  etc.,  but  this  figure 
will  represent  average  conditions. 

We  have  also  built  up  tires  with  acetylene.  This  makes  a 
.smoother  job  as  we  do  not  finish  these  tires  off  on  a  machine 


OcTOBiiR,    1923 


RAILWAY    MECHANICAL    ENGINEER 


713 


after  they  are  built  up,  Imt  the  acetylene  job  costs  more,  due 
to  the  price  of  the  acetylene  and  oxygen  used.  Gas  for 
welding  a  63-in,  tire  averages  around  $9.00  a  tire.  Labor 
and  material  used  is  practically  the  same  for  both  gas  and 
electric  but  tliere  is  a  difference  in  favor  of  the  electric  weld- 
ing of  about  $8.00  per  tire. 

Advice  from  another  road  is  to  the  effect  that  on  engines 
with  72-in.  wheel  centers,  the  welder  with  the  oxy-acetylene 
process  takes  from  6  to  7  hours  to  complete  one  tire,  using, 

10  to  15  lb.  of  steel  at  27  cents  a  1') $2.70 

425  cu.  ft.   of  oxygen   (g    $1.78  a    100   ft 7.56 

400  cu  ft.  of  acetylene  (?■  $2.60  a  100  ft 10.40 

Total $20.66 

An  equivalent   for  63-in.  tire  would  l)e  $16.80. 

We  have  no  data  giving  the  relative  life  of  flanges  built 
up  with  the  two  processes  except  the  statement  that  when 
flanges   are  built   up  by  oxy-acetylene  process   they  give  a 


said  that  from  liis  experience  it  was  dangerous  to  attempt 
to  build  up  sharp  driving  wheel  flanges  by  welding  without 
removing  the  tires  from  the  wheel  centers,  owing  to  internal 
stresses  set  up  and  the  resultant  danger  of  loosening  and 
breaking  tires  in  .service.  The  members  of  the  association 
were  almost  equally  divided  as  to  the  advisability  of  build- 
ing up  sharp  tires  by  welding.  A  large  number  of  roads 
have  had  success  with  this  method  over  a  period  of  years 
and  almost  as  many  more  roads  have  strict  rules  against  any 
welding  on  tires.  Several  roads  follow  the  practice  of  weld- 
ing tires  on  switchers  and  slow  freight  locomotives,  removing 
these  tires  for  the  welding  operation  and  subsequently  re- 
applying them.  These  roads  do  not  weld  tires  on  locomo- 
tives in   fast  passenger  and   freight   service,  however. 

There  was  an  extensive  discussion  of  the  Ix-st  methods  of 
preventing  sharp  flanges  with  particular  emphasis  on  the 
need  of  squaring  the  frames  properly  and  laying  out  the 
drivin"  boxes,  .shoes  and  wedges  so  that  the  one  wheel  will 


o 
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Fig.    3 — Device    for    Turning    Ball    Bushings    for    Front    Crank    Pin 
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longer  life  than  the  original.  The  apparent  greater  cost  of 
the  gas  process  may  be  materially  reduced  when  the  life  is 
taken  into  consideration. 

Taking  the  cost  of  building  up  tires  by  the  cheaper  of  the 
two  processes,  }*ou  will  note  that  you  may  effect  a  considerable 
saving  in  the  cost  of  tire  maintenance,  and  a  rough  estimate 
of  a  greater  mileage  between  tire  turnings.  The  life  of  tire 
will  be  increased  from  1/3  to  yi  on  the  initial  cost. 

Your  committee  is  therefore  of  the  opinion  that  the  rail- 
roads should  give  this  practice  very  careful  consideration 
as  a  source  of  economical  operation. 

This  report  was  signed  by  H.  T.  Cromwell  (B.  &  O.). 

Discussion  of  Sharp   Flanges 

F.  M.  A'Hearn  (B.  &  L.  E.)  stated  in  connection  with 
this  sul>ject  that  the  best  practice  is  to  anticipate  the  cause 
of  sharp  flanges  rather  than  attempt  to  "lock  the  stable  door 
after  the  horse  has  been  stolen."    J.  M.  Home  (M.  &  S.  L.) 


not  be  ahead  of  the  other.  Improper  spring  equalization  also 
sometimes  causes  cutting  on  the  front  driving  wheels  and  the 
same  result  is  caused  by  engine  trucks  and  trailer  trucks 
not  being  properly  centered. 

Election  of  Officers 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  G.  H.  Logan  (Chicago  &  North  Western);  first 
vice-president,  H.  E.  Warner  (New  York  Central);  second 
vice-president,  C.  A.  Barnes  (Belt  Railway  of  Chicago); 
third  vice-president,  B.  L.  Davis  (Chesapeake  &  Ohio); 
fourth  vice-president,  F.  M.  A'Hearn  (Bessemer  &  Lake 
Erie);  secretary-treasurer,  William  Hall  (Chicago  &  North 
Western).  The  following  were  elected  members  of  the  Ex- 
ecutive Committee:  C.  F.  Baumann  (Chicago  &  North 
Western),  M.  H.  Westbrook  (Grand  Trunk),  M.  R.  Benson 
(Michigan  Central),  William  Mulcahy  (Baltimore  &  Ohio), 
and  W.  F.  Lauer  (Chesapeake  &  Ohio). 


Progressive  Repair  System  for  Locomotive  Shops 

The  Straight  Line  Method  Used  in   Modern  Industrial  Plants 
Applied  to  Classified  Repairs 

By  Lawrence  Richeirdson 

The  Whiting  Corporation 


4  <0  TRAIGHT  LINE"  methods  of  production,  the  foun- 
^\  dation  of  all  successful  low-cost  manufacturing, 
have  recentl}-  been  applied  to  heavy  freight  car 
repairs  with  gratifying  results.  These  installations  have 
shown  marked  savings,  at  least  one  of  them  passing  the  half- 
million  mark  annually.  Their  success  has  suggested  the  fur- 
ther application  of  the  same  principles  to  classified  locomo- 
tive repairs.  With  an  annual  back  shop  repair  bill  for  labor 
alone  of  more  than  $125,000,000,  it  will  readily  be  appre- 
ciated that  even  a  small  percentage  of  saving  will  warrant 
their  adoption. 

Usual  Shop  Procedure  Not  Economical 

When  a  locomotive  is  taken  in  a  back  shop  for  classified 
repairs  the  usual  procedure  is  to  place  it  on  a  certain  track, 
where  it  remains  until  the  repairs  are  completed.  This  means 
that  all  parts  removed  for  repairs  must  be  cleaned,  usually 
including  a  trip  to  the  lye  vats,  and  trucked  to  their  respec- 
tive repair  points.  After  being  repaired,  they  are  trucked 
back  to  the  locomotive  for  assembly.  Some  of  the  larger  back 
shops  use  two  or  three  gangs  on  this  trucking.  Since  all 
repair  jobs  start  and  end  at  a  particular  locomotive,  the  path 
traced  by  any  particular  part  is  a  closed  loop.  "Back- 
tracks" are  common.  This  counter-movement  always  means 
a  loss  in  productive  effort,  and  gives  rise  to  confusion. 

To  minimize  this  trucking  and  overlapping  movement  a 
"Straight  Line"  system  of  back  shop  operation  has  been  de- 
vised. With  this  system  all  movements  are  continuous  and 
onward,  \vith  no  conflicting  or  backward  movements.  The 
principal  feature  of  this  system  is  the  division  of  the  repair 
work  into  stages.  The  locomotive  is  received  at  one  end  of  a 
shop,  where  it  is  unwheeled  on  a  hoist.  The  wheels,  boxes, 
valve  motion  parts,  rods,  etc.,  are  removed,  cleaned  and 
started  moving  in  "Straight  Line"  through  the  repairs  to 
the  final  stage.  The  locomotive  is  then  placed  on  trucks 
and  moved  to  an  intermediate  track,  where  the  repairs  are 
continued.  When  the  locomotive  is  ready  for  wheeling,  it  is 
moved  to  the  far  end  of  the  shop  and  wheeled  on  a  second 
hoist.  The  rods,  wheels,  boxes  and  valve  parts  meet  it  at 
this  point.  The  repairs  are  completed  here,  all  of  the  move- 
ments leading  to  this  point  without  any  crossing  or  retracing. 

Straight  Line  Shop  Layout  Simplifies  Movements 

An  application  of  the  straight  line  principles  to  a  loco- 
motive repair  shop  is  shown  in  Fig.  1.  The  arrows  on  the 
"IN"  and  "OUT"  tracks  and  on  the  transfer  table  denote 
the  movements  of  the  locomotive  proper,  while  other  lines 
denote  the  movements  of  wheels,  boxes,  rods  and  valve  gear 
parts. 

The  locomotive  enters  the  shop  at  the  point  "IN"  and 
passes  through  the  stripping  and  unwheeling  operations. 
The  wheels  are  moved  out  of  the  shop  and  first  pass  the  tire 
heating  pits,  where  the  necessary  tire  changes  and  renewals 
are  made.  If  the  locomotive  is  in  for  firebox  or  heavy  boiler 
repairs,  its  wheels  are  moved  to  the  wheel  storage  to  "prevent 
congestion;  at  the  proper  time,  they  are  again  placed  in  line 
so  as  to  meet  the  locomotive  when  it  is  ready  for  wheeling. 
In  this  second  stage,  the\'  move  past  the  wheel  and  journal 
truing  lathes  onto  the  track  leading  to  the  wheeling  jack. 


This  track  is  so  arranged  that  the  machine  bay  crane  can 
transfer  the  wheels  to  the  hoist  track.  As  there  is  space  for 
IS  drivers  under  this  crane,  variations  in  the  outbound  sched- 
ule can  be  handled.  A  locomotive  can  be  moved  ahead  or 
back  without  appreciably  affecting  the  system  of  operation. 
Meanwhile,  the  rods,  valves,  boxes  and  other  parts  are 
moved  to  the  lye  vats  or  to  the  sand-blast  room.  After  clean- 
ing, the  parts  move  over  a  small  industrial  railway  just  out- 
side the  shop  wall,  the  valves,  rods  and  boxes  being  dis- 
tributed as  shown  b}-  the  arrows. 

Machine    Shop    Divisions 

In  the  "box"  area  are  located  a  press,  lathe,  boring  mill 
and  planer.  It  will  be  noted  that  the  "box"  area  lies  in  the 
angle  made  by  the  wheel  movement.  This  permits  the  boxes 
to  be  swung  onto  the  wheels  as  they  pass. 

The  "rod"'  area  is  located  immediately  adjacent  to  the 
position  occupied  by  the  locomotive  after  moving  off  the 
wheeling  jacks.  The  average  movement  of  the  rods  from 
bench  to  locomotive  is  only  28  ft.  No  time  or  effort  is  wasted 
in  moving  them  about  the  shop,  as  the  work  is  always  done 
at  the  same  station.  Gooseneck  cranes  are  utilized  in  hang- 
ing rods,  thus  releasing  the  overhead  crane  for  other  service. 

The  "valve"  area  is  located  to  give  an  average  movement 
of  97  ft.  from  the  bench  to  the  locomotive.  In  the  case  of 
Stephenson  links  and  other  inside  hung  valve  gear  requiring 
assembly  before  wheeling,  this  space  is  centrally  located  with 
respect  to  the  tracks  in  the  main  bay  of  the  erecting  shop. 
The  average  distance  to  the  erecting  shop  tracks  is  only 
195  ft. 

The  rest  of  the  machinery  is  grouped  to  the  best  advantage. 
The  heaw  repairs  are  concentrated  in  the  far  end  of  the 
erecting  shop,  the  large  machines  usually  involved  in  this 
work  being  placed  adjacent  this  area. 

Separate  Hoists  for  Unwheeling  and  Wheeling 

After  the  locomotive  is  stripped,  it  is  moved  onto  the  hoist 
and  unwheeled.  It  may  then  be  moved  to  a  final  stripping 
pit.  This  pit  is  only  used  as  a  relief,  as  the  regular  or- 
ganization ordinarily  should  finish  the  stripping  on  the  first 
pit.  After  stripping  and  unwheeling,  the  locomotive  is  moved 
on  trucks  onto  the  transfer  table  and  shifted  to  a  track  in 
the  main  bay  of  the  erecting  shop.  The  variation  in  the  time 
required  for  repairs  is  taken  care  of  here,  the  time  depending 
on  the  class  of  repairs.  Class  5  repairs  should  move  through 
the  main  bay  in  a  day. 

When  ready  for  wheeling,  the  locomotive  is  again  trans- 
ferred, not  back  to  the  "IN"  track,  but  onward  to  the  far 
end  of  the  shop,  where  it  is  wheeled  on  a  wheeling  hoist  and 
is  then  moved  onward.  The  rods  are  hung,  the  valves  set 
and  the  locomotive  turned  out  as  shown  on  the  diagram.  A 
number  of  outbound  stages  may  be  consolidated. 

Advantages 

The  principal  advantages  of  this  system  are  the  elimina- 
tion of  expensive  overhead  heavy-duty  cranes  and  the  utiliza- 
tion of  lower  buildings  of  much  lighter  construction,  thus 
materially  decreasing  the  investment  and  reducing  the  direct 
labor  charges. 
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The  layout  shown  is  an  adaptation  of  this  scheme,  and  can 
be  modilied  to  meet  existing  shops  and  property  limitations 
with  no  essential  change. 

Shops  may  be  built  as  outlined  in  the  sketch  between  the 
"IN"  and  "OUT"  tracks,  inclusive,  this  distance  being  a 
minimum  for  efficient  handling.  As  more  facilities  are  de- 
manded, the  heavy  repair  bay  can  be  added  without  chang- 
ing the  system  of  operation. 

Comparative  Capital  Investment 

The  accompanying  figures  are  based  on  a  transverse  erect- 
ing shop  served  by  a  transfer  table,  as  shown  in  Fig.  1,  which 
is  a  typical  layout,  representative  of  American  back-shops. 
The  usual  equipment  today  would  be  a  200-tC)n  crane,  with 
a  10-ton  crane  operating  on  a  lower  runway. 

With  "Straight  Line"  operation,  the  unwheeling  is  done  liy 
a  hoist  at  one  end  of  the  shop  and  the  wheeling  by  a  second 
hoist   at  the  ether  end   of  the   shop.      The  locomotives   are 


.some  M  days,  completely  tying  up  repair  operations.  Had 
the  .shop  been  equipped  with  a  transfer  table,  they  would 
have  managed  to  operate  with  but  a  slight  inconvenience. 
The  loss  in  prcKluction  exceeded  $100,000. 

It  w^ill  be  further  noted  that  no  allowance  has  been  made 
in  the  statement  for  the  additional  maintenance  and  of>erat- 
ing  cost  of  the  heavy  overhead  cranes.  This  is  an  appreci- 
able item  and  will  make  the  net  saving  even  more  attractive. 

Straight  Line  Operation  Used  for  Car  Repairs 

"Straight  Line"  operation  has  recently  been  put  into  effect 
at  the  Beech  Grove  car  shops  of  the  C.  C.  C.  &  St.  L.  The 
cars  are  moved  from  one  end  of  the  shop  layout  to  the  other 
by  stages;  .stripping,  fitting,  riveting,  brakes  and  safety  ap- 
pliances, inspection  and  painting  following  in  the  order 
named.  The  outstanding  result  was  an  increase  in  the  daily 
output  of  heavy  repairs  from  six  to  15  cars  per  day.  A  simi- 
lar system  has  been  put  in  effect  at  the  ReadviHe  shops  on 


Under    the    "Straight    Line"    Systeni    Unwheeling    and    Stripping     Are     Separated    from     N^heehng    and    Assembly 


handled  from  stag6  to  stage  on  trucks.  Necessarj-  lifting  in 
the  main  bay  of  the  erecting  shop  is  handled  by  a  10-lon 
crane. 

Equipment  for  20-Track  Shop 

Equipment   for  20-Track   Shot 


Present   Operation 

Cranes,    1-200    ton $45,000 

Cranes.    4-10   Urn 28,000 

Transfer  table.    1-250  tons..  12,000 
Extra   cost   of  crane  runway 

@    $200  per  ft 88,000 


"Straight    Line"     Operation 

2  2nn-ton   hoists    $24,000 

4   10-lon  cranes    28,000 

4C  trucks  (S)   $40C  each 16,000 

1   250-ton    table    12.000 


$80,000 


$173,000 

Saving  ill   favor  of  "Straight   Line" $93,000 

Interest,    depreciation,    taxes    and    repairs    @     10    per    cent, 

Present   Oiperation    $17,300 

Interest,    depreciatitn,    taxes    and    repairs    @     10    per    cent. 

"Straight   Line"    Operation 8,000 

Saving  per  year  in  fixed  charges  in  favor  of  "Straight  Line" $9,300 

Additional  cost  of  transferring  locomotives  in  "Straight  Line"  system  900 


Net  saving  per  year  (exclusive  of  direct  labor) $8,400 

In  this  estimate,  a  transfer  table  has  been  charged  against 
the  present  type  of  back  shop.  The  carrying  charge,  how- 
ever, is  small  compared  with  the  advantages  gained.  This 
was  strikingly  brought  out  on  a  recent  visit  to  a  shop  not  so 
equipped.     The  heavy  overhead  crane  was  out  of  service  for 


the  N.  Y.,  N.  H.  &  H.,  which  was  described  in  the  August 
issue  of  the  Railway  iVl echanical  Engitieer. 

A  division  of  labor  makes  for  increased  output.  The  Chi- 
cago &  North  Western,  Atchison,  Topeka  &  Santa  Fe  and 
Grand  Trunk  have  separated  the  locomotive  stripping  op- 
eration with  good  results.  Repetition  results  in  the  develop- 
ment of  methods  and  shoj)  kinks,  materially  reducing  the 
unit  times. 

In  the  "Straight  Line"  shop,  the  stripping  and  assembly 
mechanics  are  separated.  The  assemiily  mechanics  are  di- 
vided between  rods,  boxes  and  valve  gear.  Constant  valve 
setting,  for  example,  soon  enables  the  mechanic  to  do  the 
operation  faster  and  lietter  by  an  appreciable  percentage. 
Furthermore,  these  mechanics  do  their  work  at  one  point  in- 
stead of  all  over  the  shop,  which  minimizes  the  walking  so 
that  at  least  25  per  cent  unproductive  time  is  utilized.  This 
stationing  gives  them  no  excuse  to  wander  about  the  .shop. 
All  their  tools  are  placed  where  needed. 

As  many  of  the  operations  are  only  performed  by  one  gang, 
there  is  no  occasion  for  "borrowing"  parts,  as  no  gang  bor- 
rows from  itself.  The  permanent  location  of  the  rod  and 
valve  gangs  results  in  all  such  parts  moving  to  their  particu- 
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Fio.   1 — Chart  Showing    Movements   In  Shop  Operated   Under  Ordinary    Loop   System 


October,  1923 


RAILWAY     MECHANMCAL     KXCilXEER 


717 


lar  location  on  the  outbound  track.     Each  member  moves  to 
one  definite  destination. 

Minimum  Hauling  by  Separating  Operations 

When  locomotives  are  stripped  tlirou,i;hout  a  sliop,  most  of 
the  parts  must  be  hauled  to  lye  vats  or  cleaning  points.  With 
this  operation  confined  to  one  point,  the  lye  vats  are  located 
only  25  ft.  away  from  the  hoist.  The  assembling  is  also 
done  to  a  large  extent  at  one  point.  Since  both  stripping  and 
assembly  are  concentrated,  lines  for  movement  of  repair  parts 
between  the  two  points  are  laid  out  so  as  to  require  a  mini- 
mum amount  of  hauling  and  no  lines  embody  a  back  haul. 
Fig.  2  and  Fig.  3  show  the  movements  in  the  sliop  under  the 
usual  system  of  operation,  where  each  part  makes  a  "loop." 
The  average  length  of  haul  for  "Straight  Line"  oijeration 
is  less  than  half  as  much  as  for  operation  under  the  ordinary 
"Loop"  system. 

A  higher  degree  of  skill  and  a  different  t\i)e  of  ability  is 


The  Work  Is  Brought  to  the  Man 

Many  shops  make  a  practice  of  assigning  valve  motion, 
links  and  other  special  work  to  certain  men.  Ordinarily 
they  sjiend  about  half  their  time  traveling  around  a  shop 
from  job  to  job,  etc.  Under  the  "Straight  Line"  method 
they  do  the  bulk  of  their  work  in  one  place.  This  permits 
of  a  more  permanent  location,  with  adeciuate  bench  facilities. 
Instead  of  hunting  most  of  their  work,  they  get  it  as  it  moves 
past  them. 

Advantages  are  enjoyed  Ijy  the  stripping  layout,  as  well 
as  by  the  assembly.  The  lye  vats  are  located  within  25  feet 
of  the  stripping  pits,  eliminating  the  dumping  of  grea.sy  parts 
about  the  shop  and  tlie  hauling  from  different  ]x)ints.  Spe- 
cial containers  are  jjlaced  near  the  locomotives  from  which 
point  they  are  dumped  into  lye  by  one  man  i)rovi(lcd  with 
proper  facilities. 

It  will  be  noted  in  the  lavout  shown  that  the  wheels  are 


Wheel! 
Boxes 


7RANSFEK     TJIBLC    PIT 


Fig.   2 — Chart   Showing    Movements   in   Shop  Operated    Under  the   "Straight   Line"   System 


required  for  assembly  than  for  stripping.  Division  of  the 
two  enables  the  foreman  to  separate  his  best  mechanics  and 
use  them  in  assembly  work  where  they  are  most  needed.  Not 
only  does  he  use  them  where  they  are  most  needed  but  he 
uses  them  as  skilled  mechanics  all  the  time. 

Straight  Line   Shops  Are  Clean 

Under  the  "Straight  Line"  scheme,  all  the  greasy  work  is 
■  concentrated  around  the  stripping  pits  and  lye  vats,  the  rest 
of  the  shop  enjoying  comparatively  clean  work — 95  per  cent 
of  the  shop  is  devoted  to  clean  work.  This  absence  of  greasy 
parts  in  the  main  shop  and  assembly  space  results  in  better 
work,  and  more  of  it.  Even  roundhouse  mechanics  appre- 
ciate clean  pits.  A  business  man  reacts  favorably  to  good 
clothes  and  a  mechanic  to  clean  overalls. 


kept  out  of  the  main  siiop.  It  is  not  unusual  to  find  a  back 
shop  with  the  main  aisles  blocked  with  wheels.  They  take 
up  valuable  space  under  heavy  capacity  cranes.  It  is  much 
more  economical  to  get  them  out  of  the  main  shop  and  under 
low  head  room  and  low  capacity  cranes.  In  many  shops  the 
space  between  pits  is  used  for  the  wheels.  Running  the 
wheels  around  the  erecting  shop  frees  the  workman  of  this 
hindrance. 

Since  all  the  parts  are  stripped  on  the  "IN"  track,  the  in- 
spector who  determines  the  repairs  is  located  there.  Being 
at  one  point,  instead  of  hunting  his  work  all  through  the 
shop,  he  can  also  supervise  the  men  doing  the  stripping. 
This  relieves  the  foreman  so  that  he  can  be  stationed  near 
the  outbound  track  and  can  direct  the  final  stages.  He  is 
also   relieved   of   the   necessity   of   sujx'rvising   heav>'   crane 
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service,  as  all  of  this  is  done  on  the  hoists.    This  gives  him 
additional  time  to  devote  to  the  rest  of  the  shop. 

Better     Scheduling     and     Many     Other     Advantages 
Result  from  System 

By  moving  in  stages  it  is  p>ossible  to  schedule  production 
as  is  done  in  car-building  shops  and  automobile  factories. 
When  a  locomotive  stays  in  one  place  from  the  time  it  is 
received  until  it  is  finished,  a  schedule  is  more  or  less  vague. 
It  takes  a  lot  of  the  time  of  a  good  foreman  to  size  up  a 
shop  and  check  up  a  schedule  under  such  operation.  But 
actual  movement  from  stage  to  stage  is  on  a  standard  sched- 
ule. If  one  stage  lags,  the  work  backs  up  and  tends  to  hurr>' 
up  the  laggards.  It  is  much  better  for  the  spirit  of  a  shop 
to  have  the  pace  set  thus  rather  than  require  the  foreman  to 
drive.  The  self-respect  of  a  mechanic  requires  that  he  "hold 
up  his  end  of  a  job."  Good  results  have  always  been  ob- 
tained by  playing  gang  against  gang,  the  best  results  being 
obtained  with  the  shortest  unit  time.  This  is  effected  by 
dividing  general  repairs  in  stages. 

There  are  many  shops  that  were  built  to  handle  the  sniallei 
locomotives.  Many  roads  have  been  unable  to  benefit  by 
larger  power  on  account  of  shop  limitations.  Such  shops  can 
be  salvaged  by  an  adaptation  of  the  "Straight  Line"  system, 
in  that  heavy  cranes  and  excessive  overhead  clearances  are 
not  necessary.  The  older  cranes  of  limited  capacitv'  used  for 
lifting  the  lighter  locomotives  will  be  found  strong  enough 
to  take  care  of  necessary  lifts  of  parts  of  the  larger  locomo- 
tives, the  heavy  lifting  in  wheeling  and  unwheeling  being 
done  by  the  hoists.  The  original  cranes  perform  a  service 
corresponding  to  that  rendered  by  10-  and  20-ton  cranes 
located  on  runways  under  the  heavy  crane  runways  in  back 
shops.  An  expenditure  of  $30,000  should  salvage  an  ob- 
solete back  shop  and  make  it  capable  of  handling  the  heavi- 
est power. 

The  movement  of  locomotives  to  and  from  the  intermediate 
points  on  trucks  is  the  safest  way.  Handling  heavy  locomo- 
tives over  the  heads  of  workmen  has  always  been  recognized 
as  dangerous. 

In  case  of  emergency,  the  operation  of  either  the  wheeling 
or  unwheeling  group  may  be  reversed  until  the  occasion 
passes.    This  emergency  capacity  has  a  large  potential  value. 

Review  of  the  capital  charge  of  statement  shows  the 
"Straight  Line"  svstem  warranted  on  that  basis  alone.  All 
of  the°benefits  derived  from  "Straight  Line"  operation  add 
to  the  net  saving.  Pacemaking,  as  a  substitute  for  hard 
driving,  works  for  better  relations  between  the  employees 
and  the  supervisory  forces.  "Straight  Line"  operation  is  not 
a  radical  departure;  it  is  merely  the  application  of  a  well 
proved  principle  to  a  new  field.     It  is  a  logical  development. 

Making  Cylinder  Cock  Valves 

ONE  of  the  interesting  jobs  done  in  the  locomotive  black- 
smith department  of  the  Boston  &  Maine  repair  shops 
at  North  Billerica,  Mass.,  under  the  direction 'of  Charles 
Nutter,  blacksmith  foreman,  is  the  forging  of  cylinder  cock 
valves  in  one  heat  and  four  operations.  The  dies  are  illus- 
trated in  Fig.  1,  with  valves  in  various  stages  of  completion 
resting  on  top  of  the  dies.  Round  stock  is  used,  the  blank 
after  the  first  operation  being  shown  at  M;  after  the  second 
and  third  operations,  at  N;  and  after  the  fourth  operation,  at 
P.  For  convenience,  M  and  N  have  been  formed  on  the 
ends  of  a  single  piece  of  stock  although  this  is  not  usually 
the  practice.  The  dies  are  set  up  in  a  3-in.  forging  machine. 
The  first  operation  after  heating  the  stock  is  to  insert  it  in 
/recess  A,  which  forms  the  valve,  nicked  to  the  proper  Itngth 
and  with  the  flash  attached,  as  shown  at  M.  In  the  second 
operation  the  valve  is  inserted  at  B  which  removes  the  flash 
and  trims  the  valve.  Any  flash  that  remains  is  swedged 
down  at  C,  when  the  valve  looks  as  shown  at  A''.    The  fourth 


and  final  operation  consists  of  punching  out  the  slide  rod 
slot,  which  is  done  with  the  valve  held  upside  down  in  recess 
D.  The  valve  is  gripped  between  the  dies,  when  operation 
of  the  forging  machine  ram  with  a  punch  of  the  proper  size 
forms  the  rectangular  slot  in  the  valve,  shown  at  P  and  also 
B  in  Fig.  2.     These  operations  are  all  performed  quickly  in 


Fig.   1  —  Dies   Used   in    Forging   Cylinder   Cock   Valves 

one  heat  at  a  cost  of  0.5  cents  a  piece  for  labor  for  forging. 
The  total  cost  of  these  valves,  including  material  and  labor 
in  forging,  is  11  cents. 

Machining   Operations 

The  method  of  machining  cylinder  cock  valves  may  be 
of  interest,  two  operations  only  being  required.  Referring 
to  Fig.  2  which  shows  the  turret  lathe  used  to  perform  the 


Fig.  2 — Barker  Wrenchless   Chuck    Holding   Valve   for   Final 
Cutting    Off   Operation 

final  cutting-off  operation,  a  finished  valve  is  shown  at  B 
on  the  cross  slide.  The  only  machining  necessary  on  this 
valve  is  to  turn  the  outside  diameter  of  the  body  and  form 
the  seat,  both  operations  being  performed  at  one  time  by  a 
special  box  tool.  The  valve  stem  is  then  cut  off  to  the  re- 
quired length  as  shown  in  Fig.  2,  being  held  in  a  Barker 
wrenchless  chuck  whicli  is  particularly  adopted  for  repetition 
chucking  work.  By  means  of  lever  H,  the  universal  jaws 
of  this  chuck  can  be  set  up  or  released  while  the  chuck  is 
in  motion,  the  work  being  centered  accurately  and  quickly 
hy  a  single  pull  on  lever  H.  This  chuck  is  a  time-saver 
since  the  jaws  can  be  set  approximately  to  the  required  size, 
one  pull  on  the  lever  tightening  them  on  the  work  which  is 
therebv  centered. 


Electric  Truck  for  Shop  Emergency  Service 


A  TRUCK  designed  to  meet  the  needs  of  millwrights  or 
electricians  in  the  performance  of  emergency  service 
around    shops    and    factories    has    recently    heen    de- 
veloped by  the  Elwell-Parker  Electric  Company,  Cleveland, 


Shop    Truck    for     Emergency    Use 


Ohio.  It  provides  handy  working  facilities  for  the  elec- 
trician or  pipe  fitter,  whose  work  is,  of  necessity,  performed 
in  various  parts  of  the  shop. 

The  truck  is  in  reality  a  small,  mobile  repair  shop.  It  is 
equipped  with  a  steel  and  wood  case  that  occupies  about  two- 
thirds  of  the  platform,  while  the  balance  is  reserved  for  a 
motor  and  tool  kit.  The  truck  may  be  driven  at  three  times 
walking  speed  and  provision  has  been  made  for  one  or  two 
men  to  ride.  A  pipe  vise  is  mounted  on  the  partitioned  rack 
to  accommodate  the  usual  emergency  equipment. 

The  truck  is  driven  by  a  battery  carried  in  a  large  com- 
partment over  large  rubber-tired  driving  wheels.  The 
operator  stands  on  a  small  platform  consisting  of  two  j>edals. 
The  truck  cannot  be  started  unless  the  operator  is  on  the 
[)edals,  and  it  will  stop  within  its  own  length  if  he  steps  off. 

Such  a  truck  is  suitable  for  general  electrical  maintenance 
work  on  locomotives  and  cars.  It  is  also  designed  to  meet 
the  requirements  of  a  pipe-fitter's  gang  whose  work  takes 
them  to  all  parts  of  the  shop.  This  truck  is  capable  of  trans- 
porting the  men,  tools  and  material  from  place  to  place 
throughout  a  shop  with  little  time  lost  in  transit  and  also 
provides  working  facilities  after  arriving  on  the  job. 


Simple  and  Rugged  Electric  Drill 


THE  electric  drill  illustrated,  which  weighs  less  than  five 
pounds,  has  been  placed  on  the  market  recently  by  the 
Argyle  Railway  Supply  Company,  Chicago.  This  tool 
will  drill  holes  up  to  j4,  in-  in  diameter  and  is  said  to  be 
practically  non-stallable.  It  is  well  adapted  for  many  drill- 
ing operations  in  railroad  shops,  including  stay  bolt  tell-tale 
holes,  miscellaneous  drilling  in  car  repair  work  and  battery 
work.  A  special  \\'estinghouse  motor  is  used  which  will 
of>erate  on  either  alternating  or  direct  current,  the  motor  run- 
ning at  high  speed  on  light  loads  and  slowing  down  to  the 
required  amount  when  drilling  larger  holes.  The  free  speed 
is  2,000  r.p.m.  and  the  full  load  speed  850  r.p.m.,  which  is 
approximately  the  proper  cutting  speed  for  a   ^-in.   drill. 

The  field  windings  are  coated  with  a  special  compound 
and  baked  90  hours,  resulting  in  a  field  coil  of  one  solid  mass 
with  practically  no  possibility  of  the  wires  becoming  loosened 
from  each  other.  This  adds  to  the  insulation  properties, 
making  the  armature  practically  indestructible  except  from 
accidental  mechanical  abrasion.  The  armature  is  not  injured 
by  immersion  either  in  oils  or  in  water  except  as  this  might 
corrode  the  metal  parts. 

The  ventilation  of  the  drill  brings  the  cool  air  into  the  back 


both  in  the  upper  and  lower  branches  of  the  handle,  assuring 
that  the  handle  grip  vidll  always  remain  cool  and  that  the 
incoming  air  will  be  distributed  to  all  parts  of  the  motor. 
The  motor  field  is  held  awav  from  the  housing  bv  ribs  which 


The   Titan    Electric   Drill   is   Convenient  to   Handle   and   Operate 

permit  the  air  to  pass  around  that  and  also  around  the 
armature  to  cool  these  parts  in  the  most  effective  manner. 
The  air  is  discharged  in  the  front  of  the  housing,  tending  to 
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blow  away  from  the  drill  any  dirt  or  particles  which  might 
be  raised  in  drilling  operations. 

The  Titan  drill  runs  only  when  the  operator  is  actually 
gripping  it  and  drilling.  The  position  and  operation  of  the 
switch  is  natural  and  the  ease  of  release  without  shifting  the 
hand  makes  it  possible  to  stop  the  motor  without  shifting  the 
position  of  the  drill,  a  frequent  cause  of  breakage.  This 
switch  Was  developed  for  the  Titan  drill  by  the  Cutler- Ham- 
mer Manufacturing  Company.  The  drill  is  steel  armored,  de- 
signed to  be  non-breakable,  and  all  parts  are  riveted  together 
so  that  there  is  no  danger  of  the  contacts  becoming  loosened 
or  the  plug  becoming  broken.  A  durable  cord  is  used  which 
does  not  lead  into  the  motor  itself  and  can  therefore  be  re- 
placed without  the  services  of  an  experienced  electriciian. 

A  simple  and  effective  lubricating  system  is  used,  the  two 
armature  bearings  and  the  drill  chuck  bearings  having  bronze 
bushings    and    spring    oilers    which    retain    a    considerable 


amount  of  lubricant.  If  the  drill  is  thoroughly  oiled  for  the 
first  few  hours  of  operation  it  is  said  to  require  lubrication 
only  occasionally  thereafter. 

The  thrust  in  drilling  is  taken  up  on  a  ball-bearing,  work- 
ing between  two  hardened  and  ground  steel  surfaces.  The 
gears  are  packed  in  grease.  The  pinion  is  of  steel,  cut 
directly  on  the  armature  shaft  and  meshing  with  a-  bronze 
gear.  The  teeth  are  cut  helical,  adding  to  the  strength  and 
.smoothness  of  operation.  The  gear  ratio  is  l-Syi  to  L  This 
odd  number  is  chosen  purposely  to  prevent  the  same  pair  of 
teeth  on  the  gear  and  pinion  always  meeting.  The  chuck 
is  of  the  Goodell-Pratt  keyless  type  requiring  no  tool  to 
open  or  close  it.  To  prevent  the  armature  from  turning 
when  opening  or  closing  the  chuck,  it  is  only  necessary  to 
press  the  spring  stop  into  the  slot  in  the  end  of  the  armature 
shaft,  this  locks  the  shaft,  and  the  chuck  may  then  be  turned 
without  difficultv. 


A  Valveless  Force-Feed  Locomotive  Lubricator 


ONE  of  the  force-feed  lubricators  for  supplying  oil  to 
locomotive  valve  chambers  and  cylinders  now-  coming 
into  considerable  use  is  shown  in  the  illustration.  This 
is  the  valveless  typ>e  of  the  Madison-Kipp  Corporation, 
Madison,  Wis.,  which  has  been  applied  in  stationary  prac- 
tice for  about  25  years. 

The  illustration  shows  the  locomotive  type  lubricator  with 
one  side  of  the  oil  reservoir  cut  away  to  disclose  the  operating 
mechanism.  It  will  be  seen  that  the  eccentric  which  gives 
the  oil  plungers  their  vertical  motion  are  provided  with  bear- 
ings the  plane  of  which  is  inclined  so  that  it  is  oblique  with 
respect  to  the  center  line  of  the  shaft.  The  plungers  are  thus 
given  a  turning  movement  so  that  suitable  openings  in  the 
plungers  register  with  the  inlet  and  outlet  ports,  respectively, 
at  the  end  of  the  suction  and  discharge  strokes.  This  move- 
ment makes  it  possible  to  dispense  with  valves. 

One  of  the  other  features  of  this  lubricator  is  the  broad 
face  of  the  ratchet  wheel,  which,  running  in  oil,  is  said  to 
show  negligible  wear  after  years  of  service.  The  lubricator 
also  contains  a  special  adjusting  arrangement  which  permits 
the  adjustment  of  the  pump  feed  independently  of  the  range 
of  the  driving  stroke.  This  permits  a  wide  variation  in  the 
length  of  the  drive  arm  without  making  it  difficult  to  ad- 
just the  lubricator  for  the  proper  oil  feed. 

Installations  of  this  type  of  lubricator  are  now  in  service 


on  more  than  20  railroads  and  a  number  of  the  lubricators 
have  been  in  constant  service  for  more  than  two  years. 


Madison-Kipp   Valveless   Lubricator   with    Side    Cut   Away   to   Show 
Operating   IVlechanism 


"Fire  Armor"  Treatment  of  High-Speed  Steel 


A  METHOD  of  treating  high  speed  steel,  known  as  the 
Fire  Armor  method  has  been  developed  by  the  Chro- 
baltic  Tool  Co.,  Chicago.  It  is  based  upon  the  prin- 
ciple of  obtaining  a  thorough  carbide  transformation  at  the 
lowest  possible  temperature.  This  method,  briefly  stated, 
consists  of  heating  the  tool  in  a  protected  atmosphere  to  a 
predetermined  temperature  a  predetermined  length  of  time, 
which  results  in  the  full  development  of  the  cutting  structure 
throughout  the  entire  piece  at  the  lowest  possible  temperature. 
It  has  been  determined  by  carefully  conducted  experiment 
that  the  complete  carbide  transformation  is  obtained  in  the 
standard  modern  high  speed  steel  at  between  2200  and  2210 
deg.  F.  when  held  accurately  between  those  temperatures  in 
a  protected  atmosphere  a  sufficient  length  of  time  to  com- 
plete the  change.  The  length  of  time  depends  upon  the 
volume  of  the  piece,  but  in  no  case  will  it  be  less  than  ap- 
proximately 45  min.  after  the  temperature  has  been  reached. 


It  has  been  proven  that  continuing  to  hold  at  this  tempera- 
ture for  a  period  of  two  to  three  hours  does  not  alter  the  struc- 
ture. The  releasing  of  occluded  gases  occurs  at  temperatures 
slightly  higher  or  approximately  2240  deg.  F.  and  that  pit- 
ting and  other  surface  defects  result  from  the  action  of  these 
gases  bring  released. 

Fire  Arm.or,  therefore,  gives  a  fully  develojjed  cutting 
structure  throughout  without  affecting  the  surface.  Resultant 
tools  are  stronger  physically  and  are  said  to  have  proved,  in 
many  cases,  several  times  as  efficient  for  cutting  as  the  aver- 
age high  speed  tool.  The  metliod  provides  against  over- 
heating the  cutter,  tool,  or  part,  and  the  protected  atmosphere 
assures  the  material  being  hard  up  to  the  very  surface;  it  also 
corrects  materials  which  are  somewhat  out  of  balance  and 
consequently  have  a  prolonged  "lag."  In  a  word,  this  method 
is  designed  to  overcome  most  of  the  irregularities  found  in 
high  speed  steels. 
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Fire  Armor  containers  for  carrying  out  this  method  are  2215  deg.  F.,  the  containers  themselves  are  not  affected  by 
obtainable  in  any  size  or  dimension  within  reasonable  limits,  temperatures  up  to  2350  deg.  F.  and  are  being  used  in  large 
While  the  highest  temperature   required    for   the  method   is     quantities  daily  up  to  the  latter  temperature. 


Twenty-Five  and  Thirty-Five  Ton  Geared  Jacks 


EFFICIENT  utilization  of  man  ix)\ver,  ruggedness  and 
simplicity  of  design  are  features  of  the  improved  Sim- 
plex geared  jack  No.  135  (35  tons  capacity)  illustrated. 
This  jack,  manufactured  by  Templeton,  Kenly  &  Company, 


Simplex    No.    135    Geared    Jack 

Ltd.,  Chicago,  is  also  made  in  a  .smaller  size.  No.  125    (25 
tons  capacity). 

In   considering   mechanical   efficiency,   the  basic   question 


i.s: — IIdw  niucli  work  will  the  tool  jierform  jjcr  unit  of  time, 
under  standard  working  conditions?  This  jack  is  designed 
to  develop  tlie  ma.ximum  power  under  heav}'  loads,  the  geared 
construction  giving  it  the  desired  power  without  sacrificing 
speed.  It  is  .said  to  require  only  16  lb.  dead  weight  to  lift 
one  ton  with  the  Simplex  No.  125  jack,  the  dead  weight 
fjeing  applied  at  the  end  of  an  operating  lever  six  ft.  long. 
.\  160  lb.  man  using  this  jack  and  a  six  ft.  oval  pole  will 
develop  3,450  ft.  lb.  per  min.  In  other  words,  he  can  lift 
with  the  jack  a  10-ton  load  at  the  rate  of  about  two  inches 
per  minute. 

The  entire  working  mechanism  of  this  jack  is  contained 
in  a  single  unit,  the  spring  link.  This  spring  link  as  shown 
in  the  illustration  consists  of  three  steel  drop  forgings  and 
two  steel  piano  wire  springs.  In  shop  tests,  these  springs 
are  said  to  have  been  expanded  and  contracted  over  80,000 
times  without  lubrication.  The  construction  is  simple  and 
when  repairs  are  necessary,  they  can  be  made  with  the  least 
possible  loss  of  time.  When  badly  worn,  a  spring  link  can  be 
replaced  by  any  mechanic  in  two  minutes  or  the  entire  work- 
ing mechanism,  socket,  pawls  and  spring  link  can  be  taken 
apart  and  reassembled  in  six  minutes. 

The  pinions  and  ratchet  wheels  are  keyed  as  shown  in  the 
illustration.  The  strain  that  is  put  on  tliese  parts  in  a 
jack  of  this  type  made  it  impractical  to  use  any  of  the 
ordinary  forms  of  keying  and  the  Simplex  integral  keying 
was  devised.  The  pawls  and  the  rack  bars  and  pinions  are 
of  chrome  nickel  steel,  the  ratchet  wheels  being  40-50  point 
carbon  steel.  All  parts  are  carefully  heat  treated.  The 
lever  sockets  are  constructed  without  fulcrum  pins,  the  ful- 
crum being  steel  trunnions  cast  integral  with  the  socket. 
The.se  trunnions  after  heat  treatment,  are  said  to  be  un- 
breakable under  service  loads. 

Jacks  are  frequently  put  out  of  service  because  of  a  lost 
part,  but  in  this  jack,  expansion  rivets  are  provided  which 
cannot  loosen  under  the  severest  shop  service.  The  side 
plates  are  also  riveted  in  position.  The  arched  construc- 
tion of  the  standard  with  its  broad,  substantial  J^ase  affords 
a  strong  foundation  and  is  another  contribution  to  the  cause 
of  safety. 


Povs^er  Hack  Saw^  with  Automatically- Adjusted  Stroke 


A  HACK  saw  machine,  featured  by  an  automatically  ad- 
justed stroke  and  known  as  the  No.  18  Kwik-Kut 
machine,  has  teen  placed  on  the  market  by  E.  C. 
Atkins  &  Co.,  Indianapolis,.  Ind.  This  machine  has  a  solid 
cabinet  base  which  contains  the  settling  tank,  compound  res- 
ervoir and  plunger  pump.  The  general  construction 
throughout  is  heavy  so  as  to  make  a  sturdy  machine,  prac- 
tically eliminating  vibration  and  reducing  wear  to  a  mini- 
mum. A  few  of  the  features  of  this  machine  are  mentioned 
below. 

The  stroke,  is  automatically  adjusted  according  to  the  size 
of  the  material  in  the  vise  providing  a  greater  blade  travel 
per  minute  and  consequently  a  higher  cutting  speed.  Prac- 
tically none  of  the  hack  saw  blade  is  wasted.  The  machine 
cuts  straight  because  the  saw  frame  travels  on  a  T-bar,  the 
frame  being  kept  in  adjustment  by  means  of  screws  so  that 
it  will  always  travel  in  a  straight  line.  The  blade  holder 
has  a  gage,  showing  whether  or  not  the  blade  is  adjusted 
perpendicularly  to  the  bottom  of  the  vise,  and  to  the  side  of 
the  vise.     In  addition,  the  blade  guide  rides  on  top  of  the 


blade,  preventing  the  latter  from  running  side-wise  in  the  cut. 
The  Kwik-Kut  hack  saw  machine  is  carefully  balanced  to 


■=£:: 


Kwik-Kut   Power   Hack  Saw 


reduce  vibration  and  wear.  Oil  cups  are  placed  where  a  large 
amount   of   oil    is   required,   and   oil   holes   are  provided   to 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  10 


lubricate  other  moving  parts.  The  link  blocks  are  made 
of  bronze  as  these  blocks  must  withstand  almost  continuous 
wear.  The  feed  of  the  machine  is  controlled  by  a  hydraulic 
dash  pwt,  and  a  greater  or  less  feed  can  be  secured  by  simply 


turning  a  by-pass  cock.  Where  a  constant  feed  is  required, 
the  by-pass  cock  can  be  set  for  the  proper  feed.  This 
h3'draulic  dash  pot  also  acts  as  a  cushion  to  the  raising  de- 
vice so  that  the  blade  is  lowered  into  the  cut  without  jar. 


Locomotive  Headlight  With  Sealed  Metal  Reflector 


ALOCOMOTR'E  headlight   case   with   a  liermetically 
sealed  silver-plated  copper  rellector  has  been  developed 
by   the    Pyle    National    Company,    Chicago,    111.      A 
standard  18-in.  by  0-in.  parabolic  reflector  is  used  which  is 


Pyle-National     Headlight     No.     20-C-3aO-N     Having     llljininated 
Numeral    Display    Frames    with    Parallel    Sides 

spun  from  heavy  gage  sheet  copper,  the  inside  surface  being 
prepared  for  the  quadruple  silver  plating  by  a  grinding  and 


polishing  operation.  After  plating,  the  silver  surface  is 
burnished  and  lacquered. 

The  focusing  device  is  attached  to  the  back  of  the  reflector 
and  is  designed  to  maintain  the  seal  at  all  times.  Use  of  the 
device  is  necessary  only  in  making  the  focal  adjustment  for 
the  initial  lamp  application,  unless,  on  renewal,  a  lamp  is 
applied  which  does  not  conform  to  specifications.  The  re- 
flector assembly  is  held  tightly  against  a  gasketed  joint  in  the 
door  frame  casting  by  bronze  screws. 

The  case  is  fabricated  from  16  gage  copper-bearing  steel 
or  Armco  iron.  The  case  is  protected  on  the  outside  by  two 
coats  of  flexible  black  baking  enamel  and  on  the  inside  by 
the  application  of  an  aluminizing  preparation.  A  machine 
finished  cast  aluminum-alloy  door  frame  forms  the  front  of 
the  case  and  a  slot-hinged  door  ring  which  is  also  a  machine 
finished  aluminum-alloy  casting  is  sealed  against  a  heavy 
gasket  by  the  tightening  of  five  wing  nuts  on  hinged  bolts. 
When  the  door  is  open  it  swings  freely  on  the  hinge,  but 
when  it  is  closed  the  hinge  does  not  interfere  with  the  action 
of  the  bolts  and  wing  nuts.  The  front  glass  is  made  of  clear, 
convex,  heat  resisting  glass,  and  is  held  and  sealed  against 
the  door  ring  gasket  by  means  of  bronze  clamp  screws. 

Lamp  replacements  are  made  by  loosening  the  bronze 
ring  nuts  and  swinging  open  the  front  door.  This  construc- 
tion makes  the  fitting  of  front  glasses  convenient  and  avoids 
the  necessity  of  breaking  electrical  connection  or  disturbing 
the  focal  adjustments  for  renewing  lamps.  The  headlight 
is  made  in  four  case  styles  to  comply  with  requirements  for 
numerical  display  frames. 


Redesigned  V^ertical  Drilling  Machine 


THE  20-in.  vertical  drilling  machine  illustrated  has  been 
recently  redesigned  by  the  Superior  Machine  Tool 
Company.  Kokomo,  Ind.,  to  include  bronze  bushings, 
back  gears,  geared  feed  and  wheel  and  pilot  feeds.  Flex- 
ibility is  secured  by  the  new  design  and  with  the  unit  method 
of  assembly  with  all  parts  made  on  an  interchangeable  sys- 
tem, the  machine  may  be  converted  or  reassembled  to  meet 
varying  requirements. 

The  feed  box  is  provided  with  steel  gears  heat  treated,  re- 
duction being  obtained  by  a  bronze  wonn  and  gear  running 
in  oil.  Three  feeds  are  obtainable  by  shifting  a  key  in  the 
feed  box  and  three  additional  feeds  by  a  sliding  gear  on 
the  top  shaft. 

The  column  is  well  proportioned  as  shown  in  the  il- 
lustration, being  reinforced  at  sections  subject  to  heavy 
strains.  The  drive  provides  for  a  2-in.  belt  and  pulley  and 
2^-in.  belt  on  the  counter  pulley,  which  gives  all  necessary 
power  for  drilling  within  the  capacity  of  the  machine. 
Ample  provision  for  lubrication  is  afforded  for  all  working 
bearings. 

As  shown  in  the  illustration  this  machine  is  belt  driven; 
however  it'can  be  adapted  for  motor  drive  with  motor,  speeds 
varying  from  750  to  1,800  r.p.m. 

The  height  of  the  machine  to  the  top  of  the  pulley  is  74 
in.,  the  spindle  being  41  ><  in.  above  the  base.  The  distance 
from  the  table  to  the  spindle  is  26  in.,  the  traverse  of  the 
spindle  sleeve  being  8^>   in.   and  the  traverse  of  the  table 


Superior  20-inch   Vertical    Drilling    Machine 


23  yi  in.     This  machine  drills  to 
circle.     Six  spindle  feeds  from  .00; 


the  center  of  a  2034 -in- 
to .018  in.  per  revolution 
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are  available.  When  belt  driven,  a  driving  pulley  9  in.  by  3  back  gears  in,  tour  additional  speeds  from  25  to  226  r.p.m. 
in.  running  at  a  speed  of  450  r.p.m.  is  used.  This  gives  four  can  be  obtained.  A  one  horsepower  motor  is  required  if  the 
direct  spindle  speeds  from  971  to  875  r.p.m.  and,  with  the      machine  is  to  be  motor  driven. 


Single-Spindle  Boring  Machine  for  Pattern  Shops 


A 


^■ERTICAL,  single-sjiindle  boring  machine  with  the 
rotor  of  the  motor  mounted  directly  on  the  spindle  has 
been  designed  by  the  Oliver  ^Machinery  Company, 
Grand  Rapids,  Mich.  It  is  known  as  the  Oliver  No.  72. 
This  method  of  providing  power  for  the  machine  eliminates 
all  belting,  countershafts,  pulleys  and  most  of  the  Ijcarings, 
thereb}-  decreasing  the  power  required  and  making  it  a  more 
simple  machine.  There  is  a  self-contained  pressure  blower 
fan  mounted  directly  on  the  spindle  at  the  top  of  the  ma- 
chine, to  blow  the  dust  and  borings  awa}'  from  the  work,  and 
also  cools  the  boring  bits. 

The  machine  has  an  adjustable  tal)le  that  can  be  tilted  in 
any  direction  up  to  45  deg.  and  is  equipped  with  a  scale 
and  pointer  to  indicate  the  angle  of  tilt.  It  is  drilled  for 
wood  screws  so  that  a  wood  table  can  be  fastened  to  it  when 
desired.  Vertical  adjustment  of  the  table  is  controlled  by  a 
large  hand  wheel  on  the  right  hand  side  of  the  machine,  al- 
lowing ample  room  in  front  of  the  machine  for  the  operator's 
knee.  All  moving  parts  are  carefully  counterbalanced,  caus- 
ing less  fatigue  to  the  operator. 

The  maximum  stroke  of  the  motor  head  is  6>'S  in.  Holes 
up  to  2  in.  diameter  and  up  to  6  in.  deep  can  be  bored  with 
one  stroke,  to  the  center  of  36  in.  The  motor  housing  con- 
sists of  two  halves  securely  clamped  by  two  large  bolts, 
forming  a  unit,  with  planed,  dovetailed  ways  at  the  rear. 
The  motor  itself  has  no  bearings.  The  rotor,  which  is  keyed 
to  the  spindle,  runs  in  ball  bearings  at  the  outer  ends  of 
the  two  halves.  The  motor  used  is  1  >i  hp.  and  can  be  either 
2  or  3  phase,  60  cycle,  220  or  440  volt  a.c,  3,600  r.p.m. 

This  machine  is  especially  suited  to  pattern  shops  because 
of  the  great  distance,  18  in.,  from  the  center  of  the  spindle 
to  the  foot  of  the  column.  This  permits  the  handling  of 
large  or  irregular  shaped  patterns. 


Oliver   Motor. in-Head   Vertical   Single   Spindle   Borer 


Strongly  Made  Bar-Bending  Machine 


A  BAR-BENDING  machine  featured  among  other  things 
by   its   rugged    construction   has   been   placed   on  the 
market   by   the   Wallis    Supply   Manufacturing   Com- 
pany,   Chicago.      This    machine    is    used  •  for    bending    cold 


No.  15  Wallace  Bar  Bending  Machine 


metal  bars  one  inch  in  diameter,  or  one  inch  square,  flat 
shapes  }i  in.  by  2  in.  (on  edge  or  flatwise),  and  angles 
2  in.  by  2  in.  by  y^  in.«  On  hot  bending  work,  1^-in. 
squares,  or  rounds;  also  flat  shapes  }i  in.  by  2  in.  and 
angles  IjA  in.  by  2J^  in.  by  5/16  in.  can  be  bent. 

On  the  under  side  of  the  machine  there  is  an  adjustable 
stop  mechanism  which  provides  means  for  automatically 
stopping  the  rotating  table  at  any  predetermined  point  so 
that  materials  can  be  bent  identically  to  any  desired  num- 
ber of  degrees. 

The  speed  of  the  rotating  table  is  six  revolutions  per 
minute,  the  production  varying  according  to  the  number  of 
degrees  that  the  material  has  to  be  bent;  the  length  and  kind 
of  stock;  also  the  size  of  the  section,  etc.  The  forming  of 
materials  on  the  edge  or  bending  of  angles  consumes  more 
time  than  does  ordinary  rod  or  bar  work  on  account  of  the 
greater  difficulty  in  handling  and  adjusting.  A  fair  aver- 
age production  estimate  for  ordinary  cold  bending  to  180 
deg.  is  150  pieces  per  hr.,  based  on  rounds,  squares  and 
flats  bent  flatwise.  The  bending  of  flat  stock  on  edge,  or 
angle  iron  to  more  than  180  deg.  necessitates  the  use  of  a 
"split  form"  so  that  the  upper  part  of  the  form  can  be 
lifted  after  each  bend  has  been  made  to  allow  the  removal 
of  the  finished  part  from  the  machine.  For  this  class  of 
work  the  average  production  is  about  60  pieces  an  hour. 
Three  horsepower  is  required  to  operate  this  machine. 
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Large  Size  Maximum  Service  Planers 


THE  60-in.  and  72-in.  planers  recently  announced  by  the 
G.  A.  Gray  Company,  Cincinnati,  Ohio,  complete  the 
line  of  maximum  service  planers  described  on  page  777 
of  the  December,  1921,  Railway  Mechanical  Eiii^inecr.     In 


A    View   of   Rail    Head   Showing   Twin-Purpose   Gibs 

general  the  same  time  and  effort-saving  features  are  incor- 
porated with  one  important  addition,  namely  the  Twin-Pur- 
pose gibs. 

The  grouping  of  the  planer  controls  at  the  operator's  end 


of  the  rail  eliminates  a  great  deal  of  walking  about  hitherto 
necessary.  The  operator  pushes  up  the  stirrup  which  hangs 
at  his  end  of  the  rail,  and  thus  gives  him  control  of  the 
movement  of  the  rail  without  leaving  the  position  from  which 
he  can  see  the  work  and  the  tools.  The  rail  stops  without 
drifting,  so  that  it  may  be  set  at  a  line.  It  is  then  clamped 
by  a  few  turns  of  the  clamping  screw  located  at  the  right- 
hand  end  of  the  rail.  Having  located  the  rail,  the  operator 
can  move  a  rail  head  into  position  by  simply  shifting  one 
lever  at  his  end  of  rail.  Similarly,  in  spite  of  the  great  size 
and  weight  of  these  new  planer  heads,  the  slides  may  be 
rapidly  raised  or  lowered  without  effort  by  using  the  middle 
traverse  lever  at  the  end  of  the  rail.  In  other  words,  these 
large  planers  can  be  handled  as  quickly  as  a  36-in.  planer. 

To  set  the  feed,  the  same  Cantslip  feed  which  has  been 
standardized  on  the  smaller  sizes  of  planers  is  employed. 
x\ny  feed  between  zero  and  one  inch  can  be  had  in  steps  of 
.01  in.  The  feed  is  positive  and  is  not  driven  through  a  fric- 
tion. The  oiling  of  the  planer  has  been  most  carefully  worked 
out.  The  gears,  which  are  helical  throughout,  run  in  a 
bath  of  oil.  From  the  oil  pan  under  the  gears  oil  is  taken 
through  a  strainer  and  pumped  through  a  filter  to  each  of 
the  shaft  I>earings  and  to  the  center  of  each  vee. 

A  close-up  view  of  the  rail  head,  as  illustrated,  shows  the 
Twin-Purpose  gibs  provided  between  slide  and  harp.  A 
turn  of  the  handle  in  one  direction  pKjsitively  adjusts  the  gib 
to  the  operating  position,  while  a  turn  in  the  other  direction 
rigidly  locks  the  slide  to  the  harp.  Similar  gibs  also  are 
provided  between  saddle  and  rail.  Furthermore,  a  clamp 
is  provided  which  clamps  the  harp  to  the  top  of  the  saddle. 
These  methods  of  clamping  lock  the  various  parts  of  the 
head  so  rigidly  together  that  relative  motion,  even  under  the 
heaviest  cutting,  is  eliminated. 

Supplementing  these  production  features,  the  parts  have 
been  built  with  unusually  heavy  sections,  the  cast-iron  being 
distributed  in  such  a  manner  as  to  insure  the  greatest  possible 
rigidity  under  heavy  cutting  strains. 


General  Utility  Power  Smithing  Hammer 


A  POWER-DRIVEN  hammer  intended  particularly  for 
use  on  forging  work  ordinarily  performed  under 
hand-swung  sledges  and  too  small  to  be  done  under 
steam  hammers,  is  shown  in  the  accompanying  illustration. 
The  hammer  is  termed  a  "mechanical  helper,"  since  it  re- 
places one  or  two  men  employed  as  strikers  at  each  anvil. 
The  same  hand  tools  that  the  smith  ordinarily  employs  are 
used  with  the  hammer,  without  the  need  of  special  tools  and 
dies.  The  hammer,  which  is  stated  to  greatly  increase  the 
capacity  and  the  output  per  anvil,  has  recently  been  placed 
on  the  market  by  the  Blacker  Engineering  Co!,  Inc.,  Grand 
Central  Terminal,  New  York. 

The  machine  is  rated  to  handle  material  up  to  2>4  in. 
thick,  although  even  larger  sizes  can  be  cared  for.  The 
hammer  itself  is  under  the  control  of  the  smith,  so  that  either 
a  light  or  heavy  blow  can  be  struck.  The  force  of  the  blow 
varies  directly  with  the  depression  of  the  treadle  extending 
around  the  anvil.  It  is  stated  that  the  maximum  blow  is 
about  four  times  as  heavy  as  that  delivered  by  a  human 
striker,  and  that  the  machine  attains  a  rate  of  140  blows  per 
^  minute.  This  higher  rate  of  speed  and  power  is  important  in 
smith-shop  production. 

An  important  feature  of  the  hammer  is  the  lateral  traverse 
motion  that  can  Ix;  given  to  the  hammer  itself.  This  motion 
is  controlled  by  a  winged  foot  lever  located  at  the  right  of 


Power    Hammer   for    Light    Forging    V/ork 
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the  anvil  and  enabling  the  head  to  be  traveled  along  the 
face  of  the  anvil  to  the  desired  point. 

An  anvil  and  a  block  of  special  design  to  suit  ihe  liammer 
are  furnished.  The  base  of  the  anvil  is  planed  and  adjust- 
ing screws  are  provided  on  tlie  stand,  to  enable  the  anvil 
to  be  moved  forward  or  backward  to  get  in  proper  position. 

The  hammer  requires  only  one  horsepower  to  drive  it.     It 


can  be  run  by  means  of  a  belt  from  a  lineshaft,  being  fur- 
nished with  tight  and  loose  pulleys  15  in.  in  diameter  for 
this  work.  A  more  compact  unit  is  the  one  driven  by  an  in- 
^dividual  motor,  as  illustrated.  The  motor  is  mounted  on  a 
small  stand  on  the  base  and  geared  to  a  large  driving  gear 
placed  on  the  main  shaft.  The  hammer  alone  weighs  1,300 
lb.,  the  anvil  560  lb.,  and  the  stand  336  lb. 


Large  Flanging  Press  for  Boiler  Shop 


A  FLANGING  press,  said  to  be  the  largest  ever  built, 
has  recently  been  constructed  for  use  in  a  railway 
shop.  It  uses  an  accumulator  pressure  of  1,500  lb. 
per  sq.  in.,  making  a  capacity  of  1,200  tons.  The  machine 
is  of  the  moving-up  t}^pe,  equipped  with  modern  labor  and 
pwDwer  saving  devices  and  safety  appliances.  A  foundation 
pit,  8  ft.  wide,  25  ft.  long  and  18  ft.  deep,  is  required  as  the 
floor  level  in  which  the  press  is  placed  comes  slightly  below 
the  face  of  the  middle  platen,  which  is  the  moving  member. 
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1.200-Ton   Hydraulic   Press   Built   by  the   Birdsboro  Steel    Foundry   & 
Machine    Co. 

The  press,  built  by  the  Birdsboro  Steel  Foundry  &  Ma- 
chine Company,  Birdsboro,  Pa.,  is  of  the  four-column  tyjie, 
each  column  being  13  in.  in  diameter  and  30  ft.  in  length. 
The  clearance  between  columns  is  15  ft.  one  way  and  11  ft. 
11  in.  the  other  way.  The  platens  are  15  ft.  by  18  ft.,  3  in., 
permitting  the  flanging  of  large  steel  plates.  This  construc- 
tion makes  available  a  flanging  bed  IS  ft.  by  15  ft.  The 
top  and  moving  platens  are  provided  with  a  multiplicity  of 
longitudinal  T-slots  to  accommodate  bolts  for  fastening  dies. 

The  columns  have  long  threads  on  the  upper  ends,  thereljy 
providing  an  adjustment  between  the  top  and  moving  platens 
of  from  12  ft.  maximum  to  5  ft.  minimum.  The  inner  nut^ 
supporting  the   upper  platen  are  made   in  halves,   and   the 


outer  nuts  are  sjjlit  on  one  side  to  permit  the  use  of  a  wedge 
for  slackening  while  they  are  being  raised  or  lowered  in  ad- 
justing the  clearances. 

Si.x  ranges  of  power  may  be  e.xerted  by  the  press,  which 
has  three  main  cylinders  and  jilungers  26  in.  in  diameter 
each  with  a  lift  of  6  ft.  By  admitting  1,500  lb.  accumulator 
pressure  to  the  center  cylinder,  only  400  tons  will  be  ex- 
erted. When  pressure  is  admitted  to  the  other  two  26-in. 
cylinders  simultaneously,  a  pressure  of  800  tons  will  be  ob- 
tained, and  by  applying  pressure  to  the  three  cylinders,  1,200 
tons  will  be  obtained. 

It  is  possible  to  exert  three  additional  pressures  by  using 
llie  four  jack  rams  in  conjunction  with  either  of  the  above 
three  combinations.  These  rams  are  9  in.  in  diameter  and 
also  are  used  for  raising  and  controlling  the  motion  of  the 
moving  platen  while  running  up  to  the  work.  The  press  is 
cast  steel  construction  throughout,  with  the  exception  of  the 
plungers,  which  are  of  chilled  iron,  ground  and  polished,  and 
the  tension  bolts,  which  are  of  steel  forged  from  metal  cast 
ingots.     The  total  weight  of  the  press  is  over  300  tons. 


An   Austrian  0-10-0   Equipped  with   Lentz  Feed-Water   Heater  and 
Schmidt    Superheater 


GENERAL  NEWS 


Decisions  of   Labor  Board 

The  third  anmtal  edition  of  the  decisions  of  the  United  States 
Railroad  Labor  Board  has  been  published  and  is  being  distributed. 
In  this  edition  certain  miscellaneous  subjects  heretofore  included 
liave  been  left  out.  A  separate  volume  is  to  be  issued  containing 
the  cumulative  index  digest  which  will  contain  reference  to  all 
the  decisions  issued  by  the  board.  In  all  other  respects  the^  sub- 
jects included  in  this  volume  are  the  same  as  in  previous  editions 
and  the  general  arrangement  is  maintained.  The  volume  contains 
904  decisions  handed  down  during  1922. 


Injunction  Against  Great  Northern  "Company"  Union 

A  temporary  injunction  restraining  the  Associated  Organization 
of  Shopcraft  Employees  of  the  Great  Northern  from  interfering 
with  members  of  the  Federated  Shopcrafts  has  been  granted  to 
the  latter  organization  by  United  States  District  Judge  John  B. 
Sanborn  at  St.  Paul,  Minn.  Since  the  formation  of  the  "com- 
pany" union  in  July  of  last  year  the  national  shopcrafts'  organiza- 
tion claims  that  its  members  returning  to  work  have  been  denied 
membership  in  the  local  union.  B.  M.  Jewell,  president  of  the 
federated  shopcrafts,  is  quoted  as  saying  that  there  is  no  intention 
to  seek  such  injunctions  in  other  sections. 


Pennsylvania.  Over  a  year  ago  a  portion  of  the  shops  was 
damaged,  entailing  a  loss  of  $100,000.  Reconstruction  work  was 
started  but  never  completed.  Over  300  men  now  employed  at 
the  Mount  Venion  shops  v;ill  be  sent  to  other  shops  on  the 
Pennsylvania.  These  men  will  be  given  their  preference  as  to 
the  plan   of  employment  and  will   retain   their   seniority   rights. 

Wage    Statistics   for   June 

The  total  number  of  employees  reported  b}-  Qass  I  railroads 
for  tlie  month  of  June,  1923,  was  1,933.929.  which  exceeds  the 
number  reported  for  any  month  since  November,  1920,  according 
to  the  Interstate  Commerce  Commission's  monthly  bulletin  of  wage 
statistics.  Compared  with  the  returns  for  the  same  month  last 
year,  the  total  shows  an  increase  of  248,515,  or  14.7  per  cent.  The 
largest  increase  appears  in  the  maintenance  of  equipment  group 
and  is  accompanied  by  a  substantial  increase  in  the  number  of 
hours  worked  per  employee.  Compared  with  those  for  May, 
1923,  the  returns  for  June,  1923,  indicate  an  increase  of  37.710  in 
the  total  number  of  employees,  or  2  per  cent.  The  compensation, 
however,  shows  a  decrease  of  0.2  per  cent,  which  is  explained  by 
a  decrease  in  the  total  hours  worked.  Due  to  a  fire  which  de- 
stroyed certain  records  of  the  Erie  and  subsidiaries,  only  partial 
returns  were  furnished  by  these  roads  ;  data  covering  7.712  em- 
ployees and  $1,017,915  compensation  have  been  omitted. 


Bonuses  at  C.  &  A.  Storehouse 

Since  installing  a  bonus  sjsteni  at  the  general  storehouse  of  the 
Chicago  &  Alton  as  an  inducement  to  fill  requisitions  promptly, 
the  average  number  of  requisitions  being  held  has  been  reduced 
one-half  as  compared  with  those  held  in  January,  while  the 
average  number  of  days  required  to  fill  them  has  been  reduced 
from  43  to  16.  The  bonus  consists  of  two  days  off  or  two  days 
added  to  the  summer  vacation  and  is  given  to  the  stock  man 
making  the  best  record  in  filling  requisitions.  A  committee  of 
stock  men  decides  the  wnnner  of  the  bonus.  On  January  1  the 
number  of  unfilled  department  requisitions  at  the  general  store- 
house for  all  sections  totaled  299,  and  on  June  18  this  number  had 
been  reduced  to  119. 


Wage  Increases 

Shopmen  on  the  Cincinnati  Northern,  including  machinists, 
boilermakers,  blacksmiths,  sheet  metal  workers,  electrical  workers, 
carmen,  helpers  and  apprentices,  have  been  granted  an  increase  in 
wages  of  three  cents  an  hour.  This  increase  is  retroactive  to 
August  1. 

Mechanical  department  employees  on  the  Maine  Central  and  the 
Portland  Terminal  have  been  granted  -wage  increases  amounting 
to  $58,000  annually.  Machinists,  boilermakers,  blacksmiths,  elec- 
tricians, sheet  metal  workers,  carmen  and  helpers  with  over  one 
year  of  service  have  received  an  increase  of  three  cents  an  hour, 
helpers  with  less  than  one  year  of  sen'ice,  one  cent  an  hour  and 
car  cleaners,  1%  cents  an  hour. 

The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  following  nego- 
tiations with  representatives  of  the  federated  shopcraft  unions,  has 
made  a  general  advance  of  three  cents  an  hour  in  the  wages  of 
shopmen ;  said  to  number  4,000  individuals. 


Canadian  Union  President  Attacks  Labor  Board 

The  Railway  Labor  Board  was  denounced  as  a  "tool  of  the 
employers"  in  an  address  by  A.  R.  Mosher,  president,  at  the 
convention  of  the  Canadian  Brotherhood  of  Railway  Employees 
at  Calgary,  Alta..  on  September  17.  Mr.  Mosher  also  declared 
the  strike  to  be  "too  powerful  a  weapon"  for  workers  engaged 
in  an  essential  public  service  to  employ.  In  referring  to  the  Labor 
Board,  Mr.  Mosher  said,  "It  is  a  greater  menace  to  railway  em- 
ployees than  any  other  combination  of  individuals  on  the  North 
.\merican  continent."  He  accused  the  board  of  aiding  railway 
managements  "in  their  attacks  upon  the  pay  envelopes  of  workers" 
and  referred  to  it  as  a  "LTnited  States  (jovemment  tribunal  which 
has  made  itself  ridiculous  in  the  eyes  of  every  right  thinking 
person  on  this  continent  by  declarin.g  that  a  living  wage  for  work- 
ers is  impracticable  and  impossible."  He  said  further  that  except 
where  the  v\-orkers  directly  block  the  practice.  Canadian  railways 
apply  the  decisions  of  the  board  so  that  employees  in  the  Do- 
minion are  as  much  affected  by  its  judgment  as  are  their  fellow 
craftsmen  in  the  LTnited  States,  although  the  Labor  Board  is  not 
supposed  to  have  jurisdiction  on  the  Canadian  side. 


Locomotive  Shipments 

Department  of  Commerce  reports  based  on  returns  from  the 
principal  manufacturing  plants  show  that  the  builders  made  ship- 
ments in  .A.ugust  of  272  locomotives  as  compared  with  239  in  July. 
In  the  first  eight  months  of  1923,  shipments  totaled  1,916  as  com- 
pared with  641  in  tlie  corresponding  period  of  last  year.  At  the 
end  of  .August  unfilled  orders  totaled  1,497  as  compared  with  1,738 
at  the  end  of  July.  The  detailed  figures  showing  the  proportion 
of  foreign  and  domestic  business  and  giving  comparisons  with 
preceding  periods  follow: 


P.  R.  R.  Abandons  Mount  Vernon  Shops 

Orders  have  been  issued  by  the  Pennsylvania  Railroad  per- 
manently closing  the  shops  of  the  Akron  Division  located  at 
Mount  Vernon,  Ohio,  which  have  been  in  continuous  operation 
for  50  years.  It  is  said  that  the  decision  to  abandon  the  shops 
was  on  account  of  Mount  Vernon  being  located  at  a  considerable 
distance  from  the  division  terminals  and  also  the  shop  facilities 
being    inadequate    to    handle    the    locomotives    now    used    by    the 


Shipments: 

August, 
1923 
259 

July, 

1923 

211 

28 
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130 
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The  Fastest  Train  in  Great  Britain 

Tlio  train  which  has  the  fastest  schedule  of  any  in  Great  Britain 

is  operated  by  the  Great  Western  Railway   from  Cheltenham  to 

Schedule  time      Actual  time 

Miles   Distant   from   Faddington  p.  m.  p.  m. 

77.3         Swindon     3:45  3.45 

53.1         Didcot    4:09  4:09'A 

36  Keadins     4:25  4:24 

24.1         .Maidenhead     4:35'/^  4:3354 

18.5         Slouch    4A0'/2  4:38Vj 

9.1  Southall      4.49  4:47 

Paddington    5:00  4:57 

Paddington  (London)  and  covers  the  distance  from  Swindon  to 
Paddington,  77J4  miles,  in  75  min. — or  at  the  rate  of  61.8  miles 
per  hour. 

On  the  first  run  the  train  gained  on  its  schedule  so  that  the 
.Swindon- Paddington  run  was  made  at  an  average  speed  slightly 
in  excess  of  64J4  miles  per  hour.  The  schedule  time  and  actual 
time  on  the  initial  run  are  shown  in  the  accompanjnng  table.  At 
one  time  a  speed  of  83  miles  per  hour  was  reached. 

The  locomotive  is  of  the  two-cylinder,  4-6-0  type.  It  has  18^^- 
in.  by  30-in.  cylinders,  drivers  80^  in.,  a  heating  surface  of  2.124.8 
sq.  ft.  and  has  a  working  pressure  of  225  lb. 

The  locomotive  is  green  in  color  and  the  cars  chocolate  and 
cream,  according  to  Great  Western  standards.  The  usual  train 
weighs  250  long  tons. 


now  to  be  placed  on  order,  and  deducting  80  wooden  cars  of  the 
older  tjTx;  that  have  been  retired,  the  passenger  equipment  will 
total  1,282  cars  at  the  end  of  1924,  of  which  1,052  will  be  of  steel, 
and  230  of  wooden  construction.  Of  the  wooden  cars,  only  160 
will  be  utilized  for  carrying  passengers,  the  balance  for  the  han- 
dling of  express,  baggage  and  mail  traffic. 


New  Boiler  Law  in  Pennsylvania 

Two  laws  pertaining  to  the  collection  of  fees  for  services  ren- 
dered by  the  Department  of  Labor  and  Industry,  Commonwealth 
of  Pennsylvania,  in  the  administration  of  the  rules  and  regulations 
of  the  department  covering  boilers  and  elevators,  were  passed  at 
the  last  session  of  the  legislature. 

The  boiler  law  provides  for  the  inspection  of  boilers  by  repre- 
sentatives of  insurance  companies  and  by  salaried  employees  of 
the  Department  of  Labor  and  Industry.  Owners  and  users  of 
boilers  will  be  required  to  forward  to  the  Department  of  Labor 
and  Industry  a  fee  of  one  dollar  before  the  annual  certificate 
of  operation  for  the  boiler  will  be  issued.  When  boilers  are 
inspected  by  representatives  of  the  Department  of  Labor  and 
Industry  a  fee  of  six  dollars  and  fifty  cents  ($6.50) 
will  be  collected  for  each  external  and  internal  inspection  made 
while  the  boiler  is  not  under  pressure,  and  two  dollars  and  fifty 
cents  ($2.50')  for  externa!  inspection  made  when  the  boiler  is 
under  pressure. 

Persons  desiring  to  take  examination  for  boiler  inspector  are 
required  to  pay  a  fee  of  ten  dollars  ($10.00)  at  the  time  of  making 
application  for  examination.  If  the  applicant  is  successful  in 
passing  the  examination  a  certificate  of  competency  and  a  com- 
mission card  will  be  issued  without  further  charge.  It  is  the  plan 
of  the  Department  to  put  this  law  into  effect  as  soon  as  the 
necessary  forms  can  be  printed. 


New    Equipment    for    Long    Inland 

The  Long  Island  Railroad  has  authorised  the  purchase  of  new- 
equipment  to  cost  about  $2,863,000,  consisting  of  60  steel  motor 
passenger  cars  for  electric  service,  5  large  passenger  locomotives 
for  heavy  express  trains,  5  heavy  freight  locomotives,  and  200 
gondola  cars  or  open-top  cars  for  general  use,  such  as  the  hauling 
of  stone  and  gravel  for  road  building  and  other  trafiic  requiring 
this  character  of  equipment.  Contracts  for  this  equipment  are  to 
be  let  not  later  than  October  15.  This  is  about  two  months  sooner 
than  the  1923  car  and  locomotive  program  was  made  up,  and 
assures  delivery  of  all  the  new  equipment  covered  by  the  above 
appropriation,  in  ample  time  for  the  1924  summer  traffic.  There 
are  still  40  steel  motor  passenger  cars.  10  steel  passenger  coaches 
for  steam  service,  and  two  steel  mail  cars  due  for  delivery  under 
the  1923  contracts.  This  means  that  when  the  summer  rush  of 
1924  comes,  the  road  will  actually  have  110  passenger  cars  more 
than  the  equipment  available  for  the  season  of  1923.  These  110 
additional  cars  will  provide  seating  capacity  for  8,380  passengers, 
and  make  it  possible  for  the  Long  Island  to  adequately  care  for  the 
normal  increase  in  traffic,  which  averages  from  5,000  to  8.000 
passengers  per  day,  compared  with  the  previous  year.  On  De- 
cember 31,  1922.  the  equipment  register  of  the  Long  Island  showed 
that  the  company  owned  1.210  passenger  train  cars,  of  which  310 
were  of  wooden  and  900  of  steel  construction.  With  the  92  addi- 
tional steel  passenger  cars  ordered  for   1923  delivery,  and  the  60 


MEETINGS   AND   CONVENTIONS 

Dixie   Railway  Club   Organized  at   Mobile 

The  Dixie  Railway  Club  has  been  organized  at  Mobile,  Ala., 
for  the  purpose  of  advancing  the  science  of  railroading,  and 
bringing  into  closer  relationship  railroaders,  railway  supply  men 
and  employees  of  water  transportation  lines.  The  associate  mem- 
bership also  includes  traffic  managers  of  chambers  of  commerce 
and  industries.  The  club  has  about  200  members.  G.  P.  Brock 
is  president.  J.  H.  (Zassidy  and  R  G.  Lauten  are  vice-presidents, 
R.  C.  Schley  is  secretary  and  G.  M.  White  is  treasurer. 


Rice,    29    W. 
Stuebinc.   23 

1315    Spruce 


Thg   folUyi'ina    list   aii'f^x   tiamr.c    nf  srcrftnries,    datrs   nf   nrxt    or   regular 
meetings  and  places  of  meetina  of  mechanical  associati&tts  and  railroad  clubs: 

.•\ir-Brake    Association. — F.    M.    Nellis.    Room    3014.    165    Broadway,    New 

York   City. 
American  Railroad  Master  Tinners'  Coppersmiths'  and  Pipefitters'  As- 
sociation.— C.    Borcherdt,   202   North   Hamlin   Ave.,  Chicago. 
.■\mekican   Railway  Association.   Division   V. — Mechanical.     V.   R.   Haw- 
thorne. 431   South  Dearborn  St.,  Chicago. 

Division    V. — Equipment   Painting    Division. — V.   R.    Hawthorne, 
Chicago. 

Division  VI. — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey  St., 
New   York. 
.\merican   Railway  Tool  Foremen's  Association. — W.  C.   .Stei'hcnson,  At- 
lantic Coast  Line. 
American    Society    of   Mechanical    Engineers. — Calvin    W. 
Thirty-ninth    St..   New  York.      Railroad   Division.   A.   F. 
West  Forty-third  St.,  New  York. 
.American   Society  for  Testing  Materials. — C.  I..   Warwick, 

St..  Philadelphia,   Pa. 
.\MERICAN    Society    for   Steel  Treating. — W.   H.    Eiseman.    4600    Prospect 
Ave.,    Cleveland,    Ohio.      Convention    October   8-12,    Ballroom    William 
Penn  Hotel,  Pittsbureh,  Pa. 
.Association    of   Railway   Electrical   Engineers. — Joseph    A.    .\ndreucetti, 
C.  &  N.  W..  Room  411.   C.  &   N.   W.   Station,  Chicago,   111.     Annual 
convention  November  6-9,  Hotel   La  Salle.  Chicago.     Exhibit  by  Rail- 
way   Electrical    Supply    Manufacturers'    .Association. 
Can-adian  Railway  Cli'B. — W.  A.  Booth,  53  Rushbrook  St.,  Montreal,  Que. 
Meeting    October    9.       Paper    will    be    read    on    Crossing    Accidents: 
Their    Cause    and    J'revention.    hy    Ocnrge    A.    Kell,    s.ifety    engineer^ 
Canadian   National   Raihvays,   Toronto,  Ont.     Stereopticon  views. 
Car   Foremen's   .Association   of  Chicago. — Aaron  Kline,  626  N.   Pine  Ave., 
Chicago,    111.      Meeting   second    Monday    in    month,   except   June,   July 
and    August,    Great    Northern    Hotel,    Chicago,    111. 
Car  Foremen's   Association  of   St.   Louis. — Thomas  B.  Koeneke,   604   Fed- 
eral Reserve  Bank   Building,   St.   Louis,   Mo.    Meetings,   first   Tuesday 
in    month    at    the    American    Hotel    Annex,    St.    Louis. 
Central  Railway  Club.— H.  D.  Vought.  26  Cortlandt  St.,  New  York,  N.  Y. 
CiriEF   Interchange    Cab    Inspectors*   and   Car    Foremen's   Association. — 
W.  P.  Elliott,  T.  R.  R.  a.  of  St.  Louis.  East  St.  Louis,  111.     Annual 
meeting  Hotel  Sherman,  Chicago, 'October  3,  4  and  5.     « 
Cincinnati   Railway  Club. — W.   C.   Cooder,  Union   Central   Building,   Cin- 
cinnati,  Ohio.     Meetings  second  Tuesday,  February,   May,   September 
and  November. 
International  Railroad  Master  Blacksmiths'  Association. — W.  J.  Mayer, 

Michigan  Central,  2347  Clark  Ave..  Detroit,  Mich. 
International  Railway  Fuel  Association. — J.   B.   Hutchison,   6000  Mich- 
igan Ave.,  Chicago,  111. 
International   Railway   General   Foremen's   Association. — William   Hall, 

1061  W.  Wabash  St.,  Winona,  Minn. 
M.<STER  Boilermakers'   Association. — Harry   D.   Vought,   26  Cortlandt   St., 

New  York,  N.  Y. 
New  England  Railroad  Club. — W.  E.  Cade,  Tr..  683  Atlantic  Ave..  Boston, 
Mass.      Meeting    October    9,    Copley-Plaza    Hotel,    Boston.      Paper    on 
Looking   Ahead    presented   by    R.    H.    .Aishton.    president   of   American 
Railway  Association.     Entertainment  during  dinner. 
New   York   Railroad   Club. — H.    D.   Vought.   26   Cortlandt   St.,   New  York. 
Meeting  third    Friday   of  each    month   except  June,   July   and  August 
at  29  West  Thirty-ninth  St..  New  York. 
Niagara    Frontier   Car   Men's   Association. — George  A.   J.    Hochgreb.   623 

Brisbane  Building,  Buffalo,  N.  Y. 
Pacific  Railway   Club. — W.   S.  Wollner,  64  Pine  St.,   San  Francisco,  Cal. 
Ne-xt    meeting    October   25.     E.   T.    Howson,    editor   of    Railway    Engi- 
neering   and    Maintenance,    will    speak   on    Some    Operating    Phases   of 
Maintenance  Work. 
Railway    Club   of  Greenville. — G.    Charles  Hoey,    Plum   street,    Greenville, 
Pa.       Meetings    last    Friday    of    each    month,    except    June,    July    and 
August. 
Railway  Club  of  Pittsburgh. — J.   D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh.  Pa.      Next  meeting   October   25.      Annual   meeting,   election   of 
officers,  smoker.     Will  entertain   .American  Welding  Society. 
St.  Louis  Railway  Club. — B.  W.  Fraucnthal.  Union  Station,  St.  Louis,  Mo. 

Meetings  second   Friday  each  month,  except  Tune.  Tulv  and  Aut,ust. 
Traveling   Engineers'   Association. — W.   O.   Thompson,    1177   East   Ninety- 
eighth  St..  Cleveland,  Ohio. 
Western    Railway   Club. — Bruce    V.    Crandall,    605    North    Michigan   Ave., 
Chicago.      Meetings  third   Monday    in    each   month,   exccot   Tune,  July 
and  .August. 
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SUPPLY  TRADE  NOTES 


The  Truscon  Steel  Company  is  preparing  plans  for  a  new 
plant  at  Pittsburg,  Cal. 

The  Standard  Steel  &  Bearings,  Incorporated,  has  moved  its 
Philadelphia,  Pa.,  plant  to   Plainville,   Conn. 

S.  Douglas  Gibson,  dealer  in  railway  supplies  has  removed  his 
offices  from  the  Home  Life  building,  to  Suite  744,  Transportation 
building,  Washington,  D.  C. 

The  Superheater  Company  is  preparing  plans  for  the  erection 
of  a  120-ft.  by  210-ft.  addition  to  its  plant  at  East  Chicago,  Ind., 
to  cost  approximately  $75,000. 

David  G.  White  has  joined  the  stafT  of  the  Hardwood  Manu- 
facturers Institute,  Chicago,  as  forest  economist  and  as  an  assistant 
to  J.  M.  Pritchard,  secretary-manager. 

H.  D.  Conkey  &  Company,  Mendota,  111.,  manufacturers  of 
cranes  and  industrial  cars,  have  appointed  the  Florandin  Equip- 
ment Company  as  New  York  sales  agents. 

The  Prime  Manufacturing  Co.,  Milwaukee,  Wis.,  contemplates 
the  erection  of  a  modern  brass  foundry  of  approximately  15,000 
to  18,000  sq.  ft.    No  definite  plans  have  as  yet  been  made. 

C.  F.  McCuen,  representative  of  the  W.  H.  Miner  Company, 
with  headquarters  at  Chicago,  has  been  appointed  general  sales 
agent  of  the  Camel  Company,  with  the  same  headquarters. 

D.  R.  Day,  resident  manager  of  the  Hall  Switch  &  Signal  Com- 
pany, with  headquarters  at  Chicago,  has  been  appointed  sales  man- 
ager of  the  Bryant  Zinc  Company,  with  headquarters  in  the  same 
city. 

S.  G.  Eastman,  western  sales  manager  of  the  Niles-Bement- 
Pond  Company,  with  headquarters  at  San  Francisco,  Cal.,  has 
been  transferred  to  Chicago,  to  succeed  G.  F.  Mills,  Chicago  sales 
manager,  retired. 

R.  W.  Benson,  eastern  representative  at  New  York  City  of  the 
(Flannery  Bolt  Company,  Pittsburgh,  Pa.,  has  resigned,  and  the 
company  has  closed  its  eastern  office  at  41  East  Forty-second 
street.  New  York  City. 

Fairbanks,  Morse  &  Co.  have  purchased  a  tract  of  land  form- 
erly owned  by  the  county  workhouse  at  Indianapolis,  Ind.,  and  are 
planning  to  erect  a  new  factory  building  adjoining  the  present 
plant,  which  covers  4K  acres. 

W.  M.  Bosworth  has  resigned  as  mechanical  engineer  of  the 
Wine  Railway  Appliance  Company,  Toledo,  Ohio,  and  is  now 
affiliated  with  the  Met'l  Fibre  Rope  Company,  Toledo,  as  vice- 
president  and  factory  manager. 

J.  A.  Cranston,  northwestern  manager  of  the  General  Electric 
Company,  with  headquarters  at  Portland,  Ore.,  has  been  appointed 
Pacific  Coast  manager  with  headquarters  at  San  Francisco,  Cal., 
succeeding  Dr.  Thomas  Addison,  resigned. 

The  American  Car  &  Foundry  Company  has  purchased  a 
tract  of  land  260  ft.  by  1,931  ft.  extending  from  the  south  branch 
of  the  Chicago  river  almost  to  Blue  Island  avenue  and  fronting 
on  Wood  street,  Chicago,  from  the  Edward  Hines  Lumber  Com- 
pany. 

The  Sullivan  Machinery  Company  on  August  11  formally  opened 
its  new  western  plant  at  Michigan  City,  Ind.,  which  will  replace 
the  former  plant  located  in  Chicago.  This  company  was  or- 
ganized in  1869  at  Claremont,  N.  H.,  at  which  point  their  eastern 
plant  is  still  situated. 

N.  B.  Norris  has  been  appointed  manager  of  the  New  Orleans, 
La.,  office  at  938  Whitney-Central  building,  of  the  Pawling  & 
Harnischfeger  Company.  Milwaukee,  Wis.  This  company  has 
opened  a  new  office  at  1124  Book  building,  Detroit,  Mich.,  with 
James  Van  Buskirk  in  charge. 

Major  Walter  Gresham  ,\ndrews,  of  the  sales  department  of 
Pratt  &  Lambert,  Inc.,  Buffalo,  N.  Y.,  has  been  elected  a  member 
of  the  board  of  directors.  Harold  E.  Webster,  purchasing  agent, 
has  been  appointed  secretary  and  Walter  P.  Werheim,  advertising 
manager,  has  been  made  a  director  of  the  company. 


The  Consolidated  Car-Heating  Company,  Albany,  N.  Y.,  has 
secured  the  patents,  equipment,  good-will  and  other  assets  of  the 
.Automatic  Ventilator  Company  of  New  York  City.  The  Con- 
solidated Car-Heating  Company  is  now  prepared  to  fill  orders  for 
all  types  of  automatic  ventilators  heretofore  supplied  by  the 
Automatic  Ventilator  Company. 

The  Michigan  office  of  the  Truscon  Steel  Company,  Detroit, 
Mich,  is  now  located  in  its  new  building  at  615  Wayne  street, 
Detroit,  occupying  the  entire  second  floor.  The  office  includes  a 
complete  service  organization  and  engineering  department.  The 
general  advertising  department  of  the  company  also  is  located  on 
the  same  floor  with  the  Michigan  office. 

Walter  A.  Deems  has  been  appointed  representative  of  the 
machine  tool  department,  New  York  district,  of  Manning,  Maxwell 
&  Moore,  Inc.,  with  headquarters  at  100  East  Forty-second 
street.  New  York  City.  For  the  past  ten  years  Mr.  Deems  served 
as  master  mechanic  of  the  Baltimore  &  Ohio's  New  York  Terminals 
and  the  Staten  Island  Rapid  Transit  Company,  with  headquarters 
at  Tompkinsvillc,  Staten  Island,  resigning  on  September  IS,  to 
go  with  Manning,  Maxwell  &  Moore,  Inc. 

W.  E.  Corrigan,  of  the  sales  department  American  Locomotive 
Company,  has  been  appointed  general  sales  representative  of  the 
company  on  the  Pacific  Coast  with  the  title  of  district  sales  man- 
ager and  headquarters  in 
the  recently  established 
branch  office,  Rialto 
building,  San  Francisco, 
Cal.  Mr.  Corrigan 
entered  the  service  of  the 
American  Locomotive 
Company  in  1909  and  is 
a  graduate  of  the  four- 
year-course  in  locomotive 
construction  which  the 
company  conducts  in  its 
engineering  department 
in  Schenectady.  From 
May,  1913,  he  served  in 
various  capacities  in  the 
drawing  office  in  Sche- 
nectady until  1915,  when 
he  was  transferred  to  the 
Cooke  plant,  Paterson, 
N.  J.,  where  he  was  em- 
ployed on  elevation  work 
and  general  calculating. 
He  remained  in  this  service  until  November,  1917,  when  he  entered 
the  United  States  Army  where  he  served  successively  as  second 
lieutenant,  first  lieutenant  and  captain  in  the  artillery  ordnance 
branch,  field  service,  in  charge  of  plant  production  at  several  gxm 
carriage  and  ammunition  plants.  After  the  armistice,  he  became 
secretary  and  then  ordnance  district  chief  and  chairman  of  the 
claims  board  in  charge  of  the  settlement  of  claims  arising  out  of 
the  cancellation  of  war  contracts  between  the  government  and 
various  manufacturers.  In  1920,  he  re-entered  the  employ  of  the 
American  Locomotive  Company,  serving  for  two  years  in  the  sales 
department  at  New  York,  when  he  was  transferred  to  Chicago  as 
salesman  for  Alco  accessories  in  the  middle  western  territory  and 
subsequently  was  transferred  to  the  Pacific  Coast. 

John  Brunner,  assistant  inspecting  engineer  of  the  Illinois  Steel 
Company,  with  headquarters  at  Chicago,  has  been  promoted  to 
manager  of  the  newly  created  department  of  metallurgy  and  in- 
spection, with  the  same  headquarters.  R.  G.  Glass  has  been  ap- 
pointed assistant  manager  in  charge  of  the  bureau  of  investigation, 
and  F  S.  Crane  has  been  appointed  assistant  manager  in  charge 
of  the  bureau  of  inspection  of  the  department  of  metallurgy  and 
inspection,  both  with  headquarters  at  Chicago. 

The  J.  W.  Griffin  Lumber  Company,  Burnside,  Miss.,  has  sold 
to  the  Reynolds- West  Lumber  Company  300.000,000  ft.  of  long 
and  short  leaf  pine  located  near  Burnside.  P.  J.  M.  Reynolds  is 
president  of  the  new  company  and  J.  M.  West  is  vice-president. 
M.  P.  Barton,  until  recently  with  the  Peavy  Byrnes  Lumber 
Company,  will  be  manager  of  the  Burnside  mill.  Plans  for  the 
future  contemplate  the  construction  of  a  new  hardwood  mill  to  be 
built  by  the  Reynolds-West  Lumber  Company  at  Burnside  this 
year. 


W.    E.    Corrigan 
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The  Connecticut  Blower  Corporation,  Hartford,  Conn.,  has  been 
incorporated  under  the  laws  of  Delaware  with  a  capital  of  $200,000 
and  has  taken  over  the  International  Blower  Company  and  the 
Hartford  Sheet  Metal  Works.  The  new  company  will  manufac- 
ture and  install  blower  systems  of  all  kinds,  exhaust  fans,  dust 
collecting  systems,  exhaust  systems  and  ventilating  systems.  M. 
E  Keeney  is  president ;  C.  H.  Kecney,  treasurer,  and  C.  E. 
Keeney,  secretary, — all  with  headquarters  at  Hartford,  Conn. 

Stanley  H.  Smith,  who  represented  the  Pennsylvania  Steel  Com- 
pany and  the  Bethlehem  Steel  Company  in  Cleveland  and  Chicago, 
and  since  leaving  the  latter  company  has  been  acting  as  a  manu- 
facturers' agent  at  422  Frankfort  avenue,  Qeveland,  Ohio,  has 
been  appointed  district  representative  for  Ohio  for  the  Titusville 
Forge  Company,  of  Titusville,  Pa.  Mr.  Smith  represents  the 
Wyoming  Sho\el  Works,  the  National  Lock  Washer  Company, 
Harrisburg  Pipe  &  Pipe  Bending  Company,  and  the  Stevens  Metal 
Products  Company. 

J.  Leonard  Replogle,  who  has  resigned  as  president  of  the 
\'anadium  Corporation  of  America,  New  York,  on  account  of  ill 
health,  as  was  announced  in  the  September  issue  of  the  Kaikmy 

Mechanical  Engineer,  re- 
mains as  a  director  of 
the  corporation  and  when 
his  health  is  restored 
will  devote  most  of  his 
time  to  his  other  inter- 
ests including  the  Re- 
plogle Steel  Company  of 
which  he  is  chairman. 
Mr.  Replogle  was  born 
in  Bedford  County,  Pa., 
on  May  6,  1876,  and  re- 
ceived his  education  in 
the  public  schools  of 
Johnstown.  At  the  age 
of  13,  he  entered  the  em- 
ploy of  the  Cambria 
Steel  Company  as  office 
boy  where  he  served  suc- 
cessively in  various  posi- 
tions until  September, 
1912,  when  he  was  elect- 
ed vice-president  and 
general  manager  of  sales.  He  resigned  in  February.  1915,  from 
the  Cambria  Steel  Company  to  become  vice-president  and  general 
manager  of  sales  of  the  American  Vanadium  Company  and  in  1917 
became  president  and  general  manager  of  sales  of  the  same  com- 
pany, which  in  1919,  became  part  of  the  Vanadiimi  Corporation  of 
America.  Mr.  Replogle  is  also  president  of  the  Wharton  &  North- 
ern Railroad  and  a  director  of  the  Wabash  Railway  Company 
and  other  companies.  He  also  served  during  the  war  as  director 
of  .steel  supplies  for  the  War  Industries  Board.  In  recognition  of 
the  services  he  rendered  for  the  .-\Ilied  cause,  he  has  received  from 
the  United  States  the  Distinguished  Service  Medal  and  decorations 
from  the  French,  Belgian  and  Italian  governments. 

The  Elk  Machine  Tool  Corporation  has  taken  over  the  Elk 
Manufacturing  Company  of  New  York  City.  The  new  company 
will  continue  to  manufacture  and  sell  precision  tools  under  the 
Elkin  patents.  The  new  company  will  be  located  on  July  IS 
in  its  new  plant  at  243  West  Seventeenth  street.  New  York 
City.  The  company  will  have  direct  representatives  and  branches 
located  in  about  twenty-five  cities.  J.  C.  Elkin.  inventor  and 
mechanical  engineer,  is  president  of  the  new  company  and 
will   have  charge   of  the  manufacturing  and   production. 

Exum  M.  Haas  has  resigned  as  manager  of  the  railroad  depart- 
ment of  the  H.  K.  Ferguson  Company,  Cleveland,  Ohio,  to  open 
an  office  as  consulting  engineer  at  2075  Taylor  Road,  Cleveland, 
Ohio.  Mr.  Haas  will  retain  a  connection  with  the  Ferguson  Com- 
pany as  consulting  engineer  on  railroad  projects  and  will  specialize 
in  railroad  shop  and  terminal  planning.  He  has  been  engaged  in 
this  phase  of  railway  construction  since  1917.  having  served  as 
sales  engineer  for  the  Austin  Company  for  three  years  and  sine- 
August  1,  1920,  as  manager  of  the  railroad  department  of  the 
H.  K.  Ferguson  Company. 

The  Continental  Lumber  &  Tie  Company  has  been  incorporate-1 
at  Peoria,  111.,  with  a  capital  stock  of  $1,500,000.  Sales  head- 
quarters  will   be  at    St.   Louis,    Mo.     The   company   represents   a 


J.    Leonard    Replogle 


combination  of  several  concerns  operating  saw  mills,  railroads, 
steamboats,  barge  lines  and  the  rafting  of  logs.  The  incoriwralors 
are  C.  J.  Case;  Leonard  Hillis ;  W.  C.  McClure  and  G.  A.  Case, 
of  Peoria,  III.;  J.  H.  llines,  Memphis,  Tenn. ;  Sterling  Lumber 
Company,  Bastrop,  La.;  J.  H.  Allen,  St.  Louis,  Mo.;  B.  J.  Alt- 
heimer,  Chicago ;  J.  H.  Hines,  Inc.,  and  B.  K.  Boyston,  Memphis., 
Tenn.,  and  Dr.  J.  Lcland  Boogher,  St.  Louis,  Mo. 

(ieorge  F.  Murphy,  Iiaving  completed  the  reorganization  of  the 
New  York  office  of  the  Heine  Boiler  Company,.  St.  Louis,  Mo., 
has  taken  charge  of  the  Philadelphia  territory,  with  headquarters 
•  in  the  Pennsylvania  building,  Philadelphia,  Pa. ;  Harold  P.  Childs, 
formerly  special  representative  of  the  executive  offices  of  the  Gen- 
eral Electric  Company,  New  York,  has  been  appointed  manager 
of  the  New  York  City  office  of  the  Heine  Boiler  Company,  with 
headquarters  at  11  Broadway;  J.  R.  Fortimc,  formerly  manager 
of  the  Detroit  office,  has  assumed  charge  of  the  territories  here- 
tofore covered  by  the  Pittsburgh,  Cleveland  and  Detroit  offices, 
with  headquarters  in  the  Dime  Bank  building,  Detroit,  and  in  the 
Park  building,  Pittsburgh.  The  Cleveland,  Ohio,  office  has  been 
discontinued. 

The  Central  Brake  Shoe  &  Foundry  Company,  Chicago,  has 
opened  a  sales  office  in  that  city  at  247  Railway  Exchange.  The 
officers  of  the  company  are  F.  Van  Inwagen,  president ;  A.  C. 
Devercll,  vice-president,  and  R.  E.  Frame,  vice-president.  Mr. 
Van  Inwagen  has  been  connected  with  the  Corn  Exchange  Bank 
of  Chicago  and  prior  to  that  time  was  in  the  manufacturing  busi- 
ness. Mr.  Deverell  was  formerly  general  superintendent  of  mo- 
tive power  of  the  Great  Northern  and  more  recently  western  sales 
manager  of  the  Locomotive  Stoker  Company  at  Chicago.  Mr. 
Frame  has  been  sales  agent  for  the  Pullman  Company  and  was 
formerly  manager  of  sales  for  the  Haskell  &  Barker  Car  Com- 
pany, Michigan  City,  Ind.  The  company's  plant  is  located  at 
Clearing,  111. 

At  a  meeting  of  the  stockholders  of  the  Vanadium  Corporation 
of  America,  New  York,  which  was  immediately  followed  by 
a  meeting  of  the  board,  .\lfred  A.  Corey,  Jr.,  was  elected  president 

to  succeed  J.  Leonard 
Replogle,  resigned. 
Merrill  G.  Baker  con- 
tinues as  vice-president 
and  Lawrence  K.  Diffen- 
derfer,  treasurer,  was 
elected  also  secretary  to 
succeed  E.  F.  Nickerson, 
resigned.  Mr.  Corey  was 
elected  also  a  director ; 
other  new  directors  in- 
clude Frederic  W.  Allen, 
Samuel  F.  Pryor,  Wil 
liam  E.  Corey  and  Payne 
iVhitney  to  succeed 
Joseph  De  Wyckoflf, 
Charles   M.    Walton,   Jr.. 

E.  R.  Tinker  and  Edward 

F.  Nickerson,  resigned, 
and  Charles  M.  Mac- 
Neili.  deceased.  Alfred 
.Adams  Corey,  Jr.,  the 
new  president  of  the  cor- 
poration, is  an  iron  and  steel  manufacturer,  lie  was  born  in  North 
Braddock  borough.  Pa.,  on  January  4,  1878,  and  was  educated  in 
the  public  schools.  He  served  as  an  apprentice  in  the  machine 
shops  of  the  Homestead  Steel  Works,  Carnegie  Steel  Company, 
from  1893  to  1895,  and  then  for  one  year  was  with  the  Illinois 
Steel  Company,  Chicago.  He  again  returned  to  the  Homestead' 
Steel  Works  where  he  remained  until  1900;  from  1900  to  1904, 
he  was  assistant  superintendent  of  structural  mill  and  assistant 
superintendent  of  open  hearth  department,  then  superintendent  of 
open  hearth  department  and  rolling  mills.  North  Sharon  plant, 
Carnegie  Steel  Company.  He  served  from  1906  to  1909,  as  gen- 
eral superintendent  of  the  Donora  Steel  Works  &  Furnaces,  Union 
Steel  Company,  Donora,  Pa.,  then  became  assistant  general  super- 
intendent of  the  Homestead  Steel  Works,  later  serving  with  the 
Carrie  Furnaces  and  Schoen  Steel  Wheel  Works,  in  1914  becom- 
ing general  superintendent  of  the  same.  He  also  served  as  pres- 
ident of  the  Cambria  Steel  Company,  Johnstown  Water  Company, 
vice-president  of  the  Midvale  .Steel  &  Ordnance  Company  and 
Union   Coal   &  Coke  Company. 
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H.  N.  Winner,  former  manager  of  the  packing  department 
of  the  United  States  Rubber  Company,  and  manager  of  the 
Philadelphia  branch  of  the  Garlock  Packing  Company,  has  been 
elected  president  and  general  manager  of  the  Crandall  Packing 
Company,  Palmyra,  N.  Y.  R.  I\I.  Waples,  formerly  in  the  pack- 
ing department  of  the  United  States  Rubber  Company  and  the 
Garlock  Packing  Company,  has  been  elected  vice-president  and 
treasurer  and  R.  P.  Engle  of  Palmyra,  secretary  of  the  Crandall 
Packing  Company.  E.  P.  Watrous,  formerly  manager  of  the 
New  York  brancli  of  the  Garlock  Packing  Company,  is  now 
manager  of  the  New  York  branch  of  the  Crandall  Packing 
Company.  I.  D.  Lyon,  former  manager  of  the  Clinton  Manu- 
facturing Company  and  of  the  mechanical  goods  division  of 
the  Goodyear  Tire  &  Rubber  Company,  is  manager  of  the 
Birmingham    branch   of   the   Crandall    Packing   Company. 

The  W.  N.  Matthews  Company,  manufacturers  of  mechanical 
painting  equipment  and  railway  electrical  specialties,  St.  Louis, 
Mo.,  has  been  reorganized  as  the  W.  N.  Matthews  Corporation, 
with  the  same  headquarters.  W.  N.  Matthews  continues  as  presi- 
dent of  the  new  company  and  C.  L.  Matthews  as  vice-president 
and  secretary.  C.  C.  Fredericks,  general  manager  of  the  W.  N. 
Matthews  Company,  has  been  elected  vice-president  and  general 
manager  of  the  new  corporation,  and  A.  G.  Williams  has  been 
appointed  manager  of  railroad  sales.  Mr.  Williams  started  as  a 
mechanical  apprentice  in  the  Altoona,  Pa.,  shops  of  the  Pennsyl- 
vania Railroad  and  was  promoted  through  various  positions  to 
that  of  engineer  of  motive  power  of  the  Southwestern  region,  with 
headquarters  at  St.  Louis,  Mo.,  which  position  he  resigned  on 
May  1  to  take  charge  of  the  railroad  sales  of  the  mechanical  paint- 
ing'equipment  of  the  W.  N.  Matthews  Corporation,  St.  Louis. 

J.  P.  Moses  has  been  appointed  general  manager  of  railroad 
sales  for  Joseph  T.  Ryerson  &  Son,  Inc.,  with  headquarters  in 
Chicago,  to  succeed  H. 
A.  Gray,  who  has  re- 
signed to  enter  another 
field  of  business.  Mr. 
Moses  has  been  in  the 
service  of  the  Ryerson 
company  for  a  period  of 
over  22  years  and  is  well 
known  in  railway  circles. 
For  a  number  of  years 
he  specialized  in  high- 
grade  refined  iron  known 
as  Ulster  special,  which 
is  used  largely  by  the 
railroad  companies  for 
staybolt  purposes.  H.  T. 
Bradley  has  been  ap- 
pointed manager  of  east- 
ern railroad  sales,  with 
office  in  New  York  City, 
for  Joseph  T.  Ryerson 
&  Son,  Inc.,  Chicago. 
Mr.  Bradley  has  been 

serving  the  railroad  field  for  many  years  in  the  east.  He  entered 
the  service  of  the  Ryerson  company  in  1906  and  spent  a  great  deal 
of  his  time  as  a  sales  engineer  in  the  machinery  department.  For 
the  past  seven  years  he  has  been  associated  with  the  railroad 
division  as  assistant  manager.  Although  the  company  sells  a  com- 
plete line  of  iron  and  steel  products  to  the  railroads,  Mr.  Bradley 
has  concentrated  his  efforts  largely  on  staybolt  iron  and  special 
railroad  machinery. 


TRADE  PUBLICATIONS 
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"Vibrac"  Steel 

A  new  steel  called  vibrac  is  being  made  in  Manchester.  England, 
which  has  the  virtue  of  never  tempering  brittle  and  of  being  abso- 
lutely reliable  in  behavior  under  any  normal  treatment.  According 
to  the  London  Times  the  claim  is  made  for  this  new  steel  that  it 
not  only  responds  to  even  higher  mechanical  requirements  than 
nickel  chrome  steel,  especially  as  regards  elastic  limit,  but  may, 
'  after  tempering,  be  either  air  cooled  or  furnace  cooled,  thus  en- 
tirely avoiding  the  risk  of  distortion,  and  will  yet  give  higher 
impact  values  than  nickel  chrome  steel  treated  under  the  most 
favorable  conditions,  -\nother  advantage  is  that  in  large  masses 
it  has  a  uniform  consistency  throughout  the  mass. 


CO2  Recorder  Accessories. — Three  devices,  developed  to  prevent 
iciuling  and  corrosion  of  COi  equipment  and  the  tubing  which 
conveys  the  gas  sample  to  the  instrument  continuously,  are  de- 
scribed and  illustrated  in  an  8-page  bulletin,  No.  166-A,  which 
has  recently  been  issued  by  the  Uehling  Instrument  Company, 
Paterson,  N.  J.  These  devices  are  known  as  the  Pyro-Porus 
filter,  the  gas   dryer  and  the  gas  purifier. 

Waterproofing  Methods  and  Materials'— A  32-page,  illus- 
trated, large-size  bulletin  has  recently  been  issued  by  Gardner  & 
Lewis,  Inc.,  New  York,  with  an  enclosed  set  of  specifications  for 
the  Karnak  waterproofing  manufactured  by  this  company.  The 
bulletin  g^ves  a  detailed  summation  of  the  requirements  of  various 
technical  societies  for  waterproofing  as  well  as  the  results  of 
numerous  tests  made  by  laboratories  and  consulting  engineers.  A 
table  is  included  of  a  large  number  of  railway  and  other  bridge 
and  building  structures,  showing  the  asphalt  specifications  at  vari- 
ous temperatures  and  the  cloth  specifications  for  each  structure. 
Considerable  space  is  given  to  the  discussion  of  the  various  classes 
of  asphalts  and  membranes  and  their  characteristics.  Methods  of 
construction  are  explained  and  illustrated  for  specific  problems. 

Apparatus  for  Determining  Stress  Distribution. — Design- 
ing engineers  who  have  endeavored  to  study  stress  distribution  in 
complex  structures  or  machinery  through  the  construction  of 
flexible  models,  will  be  interested  in  a  pamphlet  issued  by  Adam 
Hilger,  Ltd.,  London,  England,  describing  Professor  Coker's  ap- 
paratus for  accomplishing  this  result  with  the  aid  of  polarized 
light.  By  using  transparent  celluloid  models  of  the  structure  it  is 
desired  to  investigate,  the  variation  and  intensity  of  stress  is 
portrayed  in  the  colors  of  the  spectrum,  and  by  comparing  these 
colors  with  those  of  a  "calibration  member,"  subjected  to  known 
stresses,  it  is  possible  to  analyze  the  action  of  complex  structures 
under  load  to  a  degree  of  accuracy  said  to  come  within  two  per 
cent.  The  pamphlet  is'  illustrated  with  photographs  and  diagrams 
of  the  equipment  and  also  of  specimens  subject  to  test. 

Tool  Grinding  Machines. — An  instructive  20-page  bulletin 
(No.  102)  has  recently  been  issued  by  the  Greenfield  Tap  &  Die 
Corporation,  Greenfield,  Mass.  This  bulletin,  which  is  attrac- 
tively prepared  and  illustrated,  describes  the  principal  features, 
giving  specifications  and  details,  of  the  plain  cutter  and  reamer 
and  universal  grinding  machines  made  by  the  Greenfield  Tap  & 
Die  Corporation.  An  opening  paragraph  points  out  the  impor- 
tance of  tool  grinders,  the  succeeding  pages  being  devoted  to  a 
description  of  the  Nos.  160,  162,  184,  190  and  Greenfield  Nos.  1 
and  2  machines  for  tool,  cutter  and  general  machine  shop  grind- 
ing. The  Greenfield  machines  are  the  largest  of  the  group,  be- 
ing of  the  universal  type  adapted  to  any  kind  of  tool  sharpen- 
ing or  toolroom  grinding  within  their  capacity.  A  complete  list 
of  the  sizes,  shapes  and  grades  of  grinding  wheels  is  included 
ill  the  bulletin.  On  the  last  four  pages  directions  and  illustra- 
tions are  given  of  the  method  of  setting  up  various  types  of 
reamers  and  cutters  for  grinding.  Light  cylindrical  and  sur- 
face grinding  operations  are  also  illustrated. 

LocoMOTfiVE  AND  Other  Cranes. — The  Industrial  Works,  Bay 
City,  Mich.,  has  issued  an  elaborate  catalogue  of  its  products  com- 
memorating the  completion  of  a  half-century  of  its  existence. 
This  book  is  a  very  elaborate  presentation  of  the  products  of 
this  company  and  is  profusely  illustrated  with  photographs  show- 
ing details  of  the  equipment  and  the  manner  of  its  use.  Preced- 
ing the  catalogue  section  is  an  interesting  history  of  the  develop- 
ment of  cranes  from  the  days  of  the  pyramids  to  the  latest  de- 
signs of  the  present  day.  This  is  followed  by  sections  devoted 
to  (1)  locomotive  cranes  of  rail,  traction  and  crawling  tractor 
types,  and  large,  wharf  and  gantry  cranes;  (2)  crane  accessories, 
such  as  clam  shell  buckets,  magnets  and  drag  lines ;  (3)  wrecking 
cranes  ranging  from  75  tons  to  200  tons  capacities;  (4)  special 
railway  equipment,  such  as  pillar  and  transfer  cranes,  portable 
rail  saws  and  transfer  tables;  (5)  pile  drivers,  pile  hammers, 
etc.,  and  (6)  facilities  for  foreign  service.  In  addition  to  con- 
siderable detailed  information  regarding  the  products  of  the  In- 
dustrial Works,  the  book  contains  much  information  of  general 
interest  to  all  users  of  equipment  of  this  character. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Greenbrier  &  Eastern  has  ordered  one  2-8-0  type  loco- 
motive from  the  Baldwin  Locomotive  Works. 

The  Norwood  &  St.  Lawrence  has  given  a  contract  to  the 
American  Locomotive  Company  for  a  2-6-0  type  locomotive  of  12.S 
tons. 

Caminhos  de  Ferro  de  LouRE^■co  Marques,  Portuguese  East 
-Africa,  has  ordered  two  4-6-2  type  locomotives  from  the  Baldwin 
Locomotive  Works. 

The  New  York  Central  has  ordered  15  locomotive  tenders 
from  the  Lima  Locomotive  Works,  and  also  placed  an  order  for 
20  with  the  American  Locomotive  Company.  These  tenders  are 
to  have  a  capacity  ol   l.'i.OOO  gal.  and  will  have  six-wheel  trucks. 

Locomotive    Repairs 

The  MissiiiRi  P.^cific  will  convert  104  locomotives  into  oil 
burners. 

Passenger  Car  Orders 

The  Erie  has  placed  an  order  for  44  steel  snhurban  coaches 
with  the  Pressed  Steel  Car  Company. 

The  Wabash  has  ordered  one  steel  private  car  from  the 
American  Car  &  Foundry  Company. 

The  Central  Vermont  has  ordered  two  steel  SS-ft.  combina- 
tion passenger  smoking  and  baggage  storage  battery  cars,  equipped 
with  Edison  batteries,  from  the  Railway  Storage  Battery  Car 
Company,  New  York. 

Freight  Car  Orders 

The  Norwood  &  St.  Lawrence  has  placed  an  order  for  35 
freight  cars. 

The  Montour  RAn.Ro.\n  has  ordered  500  cars  from  the  Stand- 
ard Steel  Car  Company. 

The  Minnesota  Steel  Company  has  ordered  20  flat  cars  from 
the  Standard  Steel  Car  Company. 

The  Minnesota  Steel  Company  has  ordered  44  hopper  cars 
from  the  Pressed  Steel  Car  Company. 

The  Elgin.  Toliet  &  Eastern  has  ordered  500  steel  under- 
frames  from  J.  G.  Heggie  &  Sons,  Joliet,  III. 

The  Union  Paofic  has  ordered  200  tank  cars  of  12,500  gal. 
capacity  from  the  Standard  Tank  Car  Company. 

Swift  &  Co.,  Chicago,  has  ordered  100  steel  underframes  for 
refrigerator  cars  from  the  Bettendorf  Company, 

The  .Atchison,  Topeka  &  Santa  Fe  has  ordered  300  gondola 
cars  and  200  fiat  cars  from  the  Pullman  Company. 

The  Standard  Oil  Company  of  New  Jersey  has  ordered  10 
center  bottom  dump  cars  from  the  .American  Car  &  Foundry  Com- 
pany. 

The  New  York  Central  has  ordered  500  hopper  car  bodies  of 
55  tons'  capacity  from  the  Merchants  Dispatch  Transportation 
Company. 

The  Baltimore  &  Ohio  has  ordered  100  four-wheel  steel  tie 
cars  and  15  four-wheel  piling  cars  from  the  Pressed  Steel 
Car  Company. 

The  Bradford  Oh.  Refininh  Company,  Bradford,  Pa.,  has 
ordered  5  tank  cars  of  8,000  gal.  capacity  from  the  General  .\mer- 
ican  Tank  Car  Corporation. 

The  Cuba  Cane  Sugar  Corporation  has  ordered  35  cane  cars 
of  30  tons'  capacity  from  the  American  Car  &  Foundry  Co..  and 
25  cane  cars  of  IS  tons'  capacity  from  the  Koppel  Industrial  Car 
&  Equipment  Company, 


Tut  New  York,  Ontario  &  Western  has  placc-d  an  order 
with  the  Pressed  Steel  Car  Company  for  16  steel  underframes 
with  superstructures,  for  caboose  cars,  to  be  built  in  the  railroad 
company's  shop  at  Middletown,  N.  Y, 

Freight  Car  Repairs 

The  Norfolk  &  Western  has  arranged  for  the  repair  for  500 
hopper  cars  of  57'/:  tons'  capacity  with  the  Ralston  Steel  Car 
Company  and  500  with  the  Virginia  Bridge  &  Iron  Company. 

The  New  York  Central  will  have  repairs  made  to  500  box 
cars  in  the  shops  of  the  Ryan  Car  Company,  and  repairs  to  200 
box  cars  made  in  the  shops  of  the  American  Car  &  Foundry  Com- 
pany. 

The  Central  of  New  Jersey  has  arranged  for  the  repair  of 
600  cars  as  follows :  For  200  with  the  American  Car  &  Foundry 
Company,  200  with  the  Pressed  Steel  Car  Company  and  200  with 
the  Standard  Steel  Car  Company  at  its  Middletown  works. 

The  Chesapeake  &  Ohio  has  arranged  for  the  rebuilding  of 
500  steel  coal  cars  of  55  tons  capacity,  as  follows :  To  the  New- 
port News  Shipbuilding  &  Drydock  Company,  Newport  News, 
\'a.,   250  cars   and   to   the   .American    Car   &   Foundry   Company, 

Huntington,  W.  Va.,  250  cars. 

Machinery  and  Tools 

The  SKAmL\Ri>  .Air  Line  has  placed  an  order  for  two  100-ton 
bushin.g  presses. 

The  Pennsylvania  has  placed  an  order  for  a  90-in.  wheel 
<|uartering  machine. 

The  Central  of  New  Jersey  has  placed  orders  for  a  locomo- 
tive axle  journal  turning  lathe  and  a  car  wheel  borer. 

The  Southern  Pacific  has  placed  an  order  for  a  36  in.  by  18 
ft.  lathe,  and  for  an  axle  lathe. 

The  Central  \'ermont  has  placed  an  or<ler  for  a  36  in.  by  17 
ft.  lathe,  also  for  a  5  ft.  radial  drill. 

The  Elgin,  Joliet  &  Eastern  has  placed  orders  for  a  30-in. 
planer,  an  axle  lathe,  a  car  wheel  lathe  and  a  44-in.  boring  mill, 
and  has  ordered  one  turret  lathe  from  William  Powell  Company, 
Cincinnati,  Ohio. 

Shops  and  Terminals 

Oregon  Short  Line. — This  company  will  erect  a  new  650-ton 
coaling  station  at  Glens  Ferry,  Ida. 

St.  Louis  South  Western. — This  company  will  erect  a  200,000 
gallon  capacity  oil  storage  tank-  at  Jonesboro,  Ark. 

Chesapeake    &    Ohio. — This    company    will    construct    a    new 

engine  house  and  additional  tracks  in  it^vard  at  Russell,  Ky. 
« 
Western  Fruit  Express. — This  company  will  construct  a  gen- 
eral   car   repair   shop   at    St.    Paul,    Minn.,   to   cost    approximately 
$150,000. 

Spokane,  Portland  &  Seattle. — This  company  will  construct 
a  new  blacksmith  shop,  50  ft.  by  90  ft.,  at  Vancouver,  Wash.,  to 
cost  $30,000, 

New  York,  Chicago  &  St.  Louis. — This  company  plans  the 
construction  of  a  new  repair  shop,  a  roundhouse  and  other  termi- 
nal facilities  at  West  Frankfort,  Ind. 

Chicago,  Milwaukee  &  St,  Paul. — This  company  has  awarded 
a  contract  to  Jos.  E.  Nelson  &  Sons,  Chicago,  for  the  construc- 
tion of  water  treating  plants  at  Bensonville,  III.,  and   Mannheim. 

Southern  Pacific. — This  company  has  completed  plans  for  the 
construction  of  a  one-story  machine  shop,  85  ft,  by  498  ft.,  in 
Los  Angeles,  Cal.,  to  cost  approximately  $390,000  with  equipment. 

Chesapeake  &  Ohio. — This  company  has  awarded  a  contract 
to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of 
water  treating  plants  at  Foster,  Ky.,  Edgington,  Stony  Point,  South 
Portsmouth  and  Maysville. 

Alabama  &  Vicksburg. — This  company  has  awarded  a  con- 
tract to  the  Truscon  Steel  Company,  Youngstown,  Ohio,  for  the 
erection  of  a  steel  repair  shop,  208  ft.  by  64  ft.  at  Vicksburg,  Miss., 
to  cost  approximately  $57,000. 
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St.  Louis-San  Fr.^ncisco.— This  company  has  awarded  a  con- 
tract to  the  Howlett  Construction  Company,  Moline,  111.,  for  the 
construction  of  a  300-ton,  three-track,  reinforced  concrete  coaling 
station  at  the  Lindenwood  yard,  St.  Louis,  Mo. 

Pennsylvani.\. — This  company  has  awarded  a  contract  to  the 
Roberts  &  Schacfer  Company,  Chicago,  for  the  construction  of 
a  700-ton  reinforced  concrete  coaling  plant  with  duplicate  elevat- 
ing equipment  and  a  120-ton  gravity  sand  plant  for  installation 
at  Conemaugh,  Pa. 

Wabash.— This  company  has  awarded  contracts  to  Townsend 
B.  Smith,  Decatur,  111.,  for  the  erection  of  an  addition  to  its  loco- 
motive repair  shop  at  Seventh  street,  St.  Louis,  Mo.,  at  a  cost  of 
approximately  .$175,000,  including  equipment,  and  for  the  addition 
to  its.shops  at  Decatur,  111.,  to  Townsend  B.  Smith,  Decatur,  111., 
at  an  approximate  cost  of  $175,000. 

Illinois  Central.— This  company  has  awarded  a  contract  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construction  of  water 
treating  plants  at  Dixon,  111.,  and  Panola ;  and  to  the  Graver  Cor- 
poration, Chicago,  for  the  construction  of  water  treating  plants  at 
Parkersburg,  Iowa;  Iowa  Falls,  Webster  City  and  Marcus.  A 
contract  has  also  been  awarded  to  the  Railroad  Water  &  Coal 
Handling  Company  for  the  construction  of  a  300-ton  coal  chute 
at  Dubuque,  Iowa. 


PERSONAL  MENTION 


General 

William  G.  Knight  has  been  appointed  mechanical  superin- 
tendent of  the  Bangor  &  Aroostook,  succeeding  Laird  W. 
Hendricks,  deceased. 

J.  W.  HiGHLEYMAN,  Superintendent  of  shops  of  the  Union 
Pacific,  with  headquarters  at  Cheyenne,  Wyo.,  has  been  promoted 
to  assistant  superintendent  of  motive  power  and  machinery,  with 
headquarters  at  Omaha,  Neb. 

William  H.  Fetner  has  been  appointed  assistant  to  the  presi- 
dent of  the  Missouri  Pacific.     Mr.  Fetner  was  born  at  Columbia, 

5.  C.  He  began  railway  service  with  the  Illinois  Central,  serving 
an  apprenticeship  in  their 

shops  at  Water  Valley, 
Miss.  After  completing 
his  apprenticeship,  he 
was  engaged  as  shop 
foreman  and  locomotive 
engineer  with  the  old 
Richmond  &  Danville, 
now  a  part  of  the 
Southern.  He  entered 
the  service  of  the  Central 
of    Georgia    on    October 

6,  1892,  serving  as  gang 
foreman,  erecting  shop 
foreman  and  then  general 
foreman.  In  1904  he 
was  promoted  to  the  po- 
sition of  master  mechanic 
at  the  Macon,  Ga.,  shops, 
serving  in  that  capacity 
until  January,  1916,  at 
which  time  he  was  ap- 
pointed    general     master 

mechanic.  On  November  16,  1917,  he  was  promoted  to  super- 
intendent of  motive  power,  which  position  he  held  until  his 
resignation  on  July  15,  1923,  to  accept  service  with  the  Missouri 
Pacific  in  the  above  capacity. 

W.  J.  O'Neill,  superintendent  of  motive  power  of  the  Second 
district  of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters 
at  El  Reno,  Okla.,  has  been  appointed  general  mechanical  super- 
intendent of  the  Denver  &  Rio  Grande  Western  with  headqJarters 
'  at  Denver,  Colo.  W.  W.  Leman,  superintendent  of  motive  power 
and  car  department  of  the  Denver  &  Rio  Grande  Western,  with 
headquarters  at  Denver,  Colo.,  has  resigned  and  the  office  of 
superintendent  of  motive  power  and  car  department  has  been 
abolished. 


H.    Fetner 


Master  Mechanics  and  Road  Foremen 

B.  Koontz  has  been  appointed  assistant  road  foreman  of  engines 
of  the  Seaboard  Air  Line,  with  headquarters  at  Hamlet,  N.  C. 

B.  H.  Davis  has  been  appointed  master  mechanic  of  the 
Delaware,  Lackawanna  &  Western  with  headquarters  at  Scranton, 
Pa. 

H.  C.  Caswell  has  been  appointed  master  mechanic  of  the 
Delaware,  Lackawanna  &  Western  with  headquarters  at  Bing- 
hamton.  N.  Y. 

John  1x)\^  has  been  appointed  assistant  master  mechanic  of 
the  Lehigh  &  Susquehanna  division  of  the  Central  of  New  Jersey 
with  headquarters  at   Mauch   Chunk,   Pa. 

J.  D.  Young  has  been  appointed  master  mechanic  of  the  Lehigh 
&  Susquehanna  division  of  the  Central  of  New  Jersey  with  head- 
quarters at  Ashley,   Pa.,  succeeding  A.   B.  Enbody,   deceased. 

W.  R.  Keithley  and  Monroe  Brittian  have  been  appointed 
road  foremen  of  equipment  of  the  -Arkansas-Louisiana  division 
of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters  at  Little 
Rock,  Ark.,  to  give  special  attention  to  the  operation  of  oil- 
burning  locomotives. 

C.  B.  Rogers,  whose  appointment  as  general  master  mechanic 
of  the  Minneapolis  &  St.  Louis  at  Marshalltown,  Iowa,  was  an- 
nounced in  the  September  issue  of  the  Raihvay  Mechanical 
Engineer,  was  born  at  Newport,  England,  December  17,  1873. 
He  attended  the  Kendrick  School  for  Boys,  Reading,  England, 
also  the  grammar  grades  in  the  United  States,  entering  the  em- 
ploy of  the  Burlington,  Cedar  Rapids  &  Northern  at  Esterville, 
Iowa,  in  1892.  From  1895  until  October,  1917,  he  subsequently 
served  as  locomotive  fireman,  Iowa  Central ;  locomotive  fireman, 
Atchison.  Topeka  &  Santa  Fe;  locomotive  engineer,  Iowa  Central; 
locomotive  engineer,  Minneapolis  &  St.  Louis ;  air  brake  instructor, 
International  Correspondence  Schools,  and  road  foreman  of 
engines,  Minneapolis  &  St.  Louis.  From  October,  1917,  to  January, 
1921,  he  was  in  government  service  with  the  Engineering  Corps 
in  Siberia.  In  November,  1921,  he  was  promoted  to  assistant 
master  mechanic  of  the  Minneapolis  &  St.  Louis  at  Ft.  Dodge, 
Iowa,  and  in  June,  1922,  became  master  mechanic  of  the  Central 
and   Western  divisions   with   headquarters   at   Minneapolis,   Minn. 

Henry  H.\rley  Urbach,  assistant  master  mechanic  of  the 
Galesburg  division  of  the  Chicago,  Burlington  &  Quincy  with 
headquarters  at  Galesburg,  111.,  has  been  promoted  to  master 
mechanic  of  the  Brookfield  division,  with  headquarters  at  Brook- 
field,  Mo.,  succeeding  D.  R.  McGrath,  who  has  been  assigned 
to  other  duties.  Mr.  Urbach  was  born  on  February  4,  1890,  at 
Sutton,  Neb.,  and  attended  high  school  at  Liovett,  Neb.,  entering 
the  employ  of  the  Chicago,  Burlington  &  Quincy  on  February 
18,  1907,  as  a  machinist  apprentice  at  Havelock,  Neb.  Com- 
pleting his  apprenticeship  in  July,  1912,  he  served  as  a  machinist 
in  the  same  shop  until  July,  1914,  when  he  was  transferred  to 
.Alliance,  Neb.  In  August,  1914,  he  was  transferred  to  Edge- 
mont,  S.  D.,  and  in  April,  1915,  became  roundhouse  foreman  at 
Seneca,  Neb.  He  was  transferred  as  roundhouse  foreman  to 
Alliance  in  Marcli,  1917,  being  appointed  general  foreman  at  Edge- 
raont  in  November,  1917;  general  foreman  at  Alliance,  in  De- 
cember, 1918,  and  general  foreman  at  Denver,  Colo.,  in  October, 
1920.  In  May,  1923,  he  became  assistant  master  mechanic  at 
Galesburg. 

Shop  and  Enginehouse 

C.  W.  Cultcr  has  been  appointed  works  manager  in  charge 
of  the  locomotive  and  car  shops  of  the  Central  of  New  Jersey 
with  headquarters  at  Elizabethport,  N.  J. 

Purchasing  and  Stores 

C.  F.  Post,  assistant  purchasing  agent  of  the  Western  Pacific, 
with  headquarters  at  San  Francisco,  Cal.,  has  been  promoted 
to  purchasing  agent,  with  the  same  headquarters,  succeeding 
W.  T.  Jacobs,  deceased. 

C.  C.  Dibble,  supervisor  of  stores  of  the  New  York  Central 
with  headquarters  at  Indianapolis,  Ind.,  has  been  appointed 
general  supervisor  of  stores  with  the  same  headquarters.  The 
position  of  supervisor  of  stores  has  been  abolished. 
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Over  two  thousand  papers  were  received  in  tlie  International 
Railway  Fuel  Association  competition  which  closed  August 
31.     This  contest  was  inaugurated  by 
Fuel  Association    Eugene  McAuliffe,  w^ho  offered  a  prize 
Prize  of   $100    for   the    best   paper   on    fuel 

Competition  economy  by  an  engineman,  fireman, 
hrakeman,  conductor  or  switchman,  to 
■be  conducted  by  the  Fuel  Association.  The  result  is  ample 
proof  that  the  work  of  this  association,  and  others  perhaps 
less  directly,  has  borne  fruit  to  tlie  extent  of  at  least  creating 
a  widespread  interest  in  the  subject.  The  number  of  papers 
is  significant  of  the  interest  of  the  rank  and  file  of  the  trans- 
portation employees.  The  wide  support  given  by  railroad 
officers  in  advertising  the  contest  among  their  men  and  in 
many  cases  supplementing  the  association  prize  by  one  to  be 
awarded  to  the  writer  of  the  best  paper  among  their  own 
employees,  is  evidence  that  executives  and  operating  officers 
are  also  alive  to  the  importance  of  the  fuel  problem.  The 
award  of  the  prize,  delayed  because  of  the  tremendous  vol- 
ume of  articles  contributed,  is  awaited  with  great  interest, 
but  the  real  value  of  the  competition  will  probably  lie  more 
in  the  consensus  of  opinions  and  suggestions  offered  by  two 
thousand  men  from  railroads  all  over  America,  than  in  the 
ideas  developed  in  a  few  outstanding  papers  which  may  head 
the  list. 


In  a  survey  of  the  progress  of  the  railroads  in  the  prosecu- 
tion of  their  1923  improvement  projects,  which  was  recently 
made  by  the  publishers  of  the  Railway 
A  Big  Mechanical  Engineer,  it  developed  that 

Machine  Tool      twenty-six    Class    I    railroads    owning 
Program  approximately  one-third  of  the  cars  and 

locomotives  in  the  United  States,  con- 
templated the  purchase  of  approximately  four  million  dol- 
lars' worth  of  machine  tools  during  the  last  quarter  of  1923. 
This,  in  effect,  is  the  imexpended  part  of  the  1923  budget 
for  shop  machinery  and  tools,  but  in  itself  it  is  considerably 
greater  than  the  average  annual  expenditure  for  the  same 
proportion  of  the  equipment  ownership  of  the  countn,-.  The 
balanced  character  of  the  types  of  tools  included  in  this  pro- 
gram confirms  what  is  indicated  from  other  sources  of  in- 
formation, that  this  program  is  to  a  large  extent  one  of 
expansion  of  facilities  rather  than  the  renewal  and  improve- 
ment of  the  machine  tool  equipment  in  existing  shops. 

This  program  of  expansion  was  begun  during  Railroad 
Administration  control,  and  has  been  progressing  steadily 
since  that  time.  While  some  roads  have  practically  completed 
their  programs,  there  are  still  many  others  which  have  yet 
to  undertake  them,  and  the  expansion  pha.se  of  shop  develop- 
ment undoubtedly  will  continue  for  several  years.  When  it 
has  been  carried  out  to  such  an  extent  that  the  repair  shop 
capacity  of  the  country  has  become  adequate  to  care  for  the 
amount  and  character  of  the  equipment  now  operating  on 
American  railroads,  its  effect  should  be  reflected  not  only 
in   lower   equipment  maintenance  costs,   other  things  being 


equal,  but  in  a  material  increase  in  the  projjortion  of  the 
serviceable  equii>ment  time. 

But  the  possibilities  for  further  improvements  in  the  cost 
of  equipment  maintenance  by  the  purchase  of  new  machine 
tools  will  not  have  been  exhausted  by  the  completion  of  the 
expansion  program.  It  is  significant  that  many  of  the  recent 
shop  projects  have  not  been  the  building  of  principal  shops 
but  the  addition  of  purely  repair  shops  at  outlying  points  to 
take  care  of  the  overflow  of  equipment  from  the  principal 
repair  shops.  It  is  at  these  central  repair  shops  that  a  large 
part  of  the  manufacturing  operations  required  to  furnish  fin- 
ished or  semi-finished  parts  on  .store  orders  for  the  system 
are  conducted. 

The  need  for  the  replacement  of  much  obsolete  machine 
tool  equipment  in  many  of  these  old  shops  must  still  be  met. 
Furthermore,  with  the  rapid  increase  in  the  amount  of  equip- 
ment which  has  recently  taken  place  and  will  continue  to  take 
place  in  the  future,  the  opportunity  for  the  extension  of  spe- 
cialized manufacturing  facilities  is  constantly  becoming 
greater,  so  that  the  railroads ■  undoul)tedly  will  give  an  in- 
creasing amount  of  attention  to  the  possibilities  of  what  may 
he  termed  the  production  type  of  tool. 


There  are  several  incentives  which  will  make  a  man  work 
hard  at  his  particular  job  and  endeavor  to  give  good  service 
for  the  wages  received,  one  of  these 
Bulletin  being  thp  necessity  of  earning  a  liveli- 

the  hood  and  another  the  hope' of  advance- 

Good  Ideas !  ment.  Still  anotjier  powerful  incentive, 
too  infrequently  provided  in  railroad 
service,  is  frank  praise  for  a  good  job  well  done.  Evers'one 
knows  how  beneficial  this  incentive  is  to  an  ambitious  man. 
It  frequently  changes  his  entire  mental  attitude  toward  the 
work  in  hand,  causing  him  to  study  carefully  all  possible 
methods  of  improving  his  work,  secure  in  the  belief  that  this 
effort  will  be  appreciated  and  result  in  his  ultimate  ad- 
vancement. 

While  not  a  new  suggestion,  it  might  be  a  good  idea  in 
railroad  shops  and  enginehouses  to  award  prizes,  or  make 
some  public  recognition  for  the  development  of  efficient  tools, 
jigs  and  labor-saving  methods  by  listing  them  on  the  bulletin 
hoard  accompanied  by  the  names  of  the  man  responsible.  It 
is  probablv  safe  to  say  that  every  individual  operation  in  a 
railroad  shop  requires  a  combination  of  manual  and  mental 
effort  of  which  the  latter  is  by  far  the  more  important.  The 
time  and  labor  involved  in  the  operation  can  be  greatly  de- 
creased bv  inducing  the  workman  to  think  about  his  work 
and  endeavor  to  develop  some  way  of  making  it  easier. 

As  an  example  of  the  prize  award  idea,  one  prominent 
railroad  in  the  Middle  West  recently  gave  two  prizes  in  the 
form  of  handsome  brass  tablets  inscribed  with  the  name  of 
the  repair  shops  which  .showed  the  greatest  improvement  in 
operation  during  the  year.  These  tablets  are  to  be  mounted 
in   a  conspicuous  place  in  the  respective  shops.     Whether 
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prizes  are  offered  and  good  suggestions  bulletined  or  not, 
super\'isory  officers  should  constantly  bear  in  mind  that  an 
important  part  of  their  duties  is  to  recognize  and  give  credit 
for  initiative,  industry  and  good  workmanship  on  the  part 
of  their  men,  as  well  as  to  correct  mistakes. 


Freight  locomotives  cannot  give  as  effective  service  hauling 

express  trains  as  when  coupled  to  tonnage  freight  trains,  and 

it   ought   to  be   self  evident   that   steel 

Tire  Steel  designed  to  be  used  in  driving  wheel 

for  tires  cannot  give  its  best  service  when 

Dies?  made    into    dies    and    other    tools    for 

which  it  was  not  intended.     That  this 

practice   is   sometimes   followed,   however,   was   brought   out 

during  the  Tool  Foreman's  convention,  held  in  Chicago  as 

reported  in  recent  issues  of  the  Railway  Mechanical  Engineer. 

One  of  the  members   asked,   "What  heat   treatment  can   be 

given  to  scrap  tire  steel  for  dies  to  make  it  stand  up?    These 

dies  are  used  only  in  stamping  light  gages."     The  answer  is 

that  scrap  tire  steel  cannot  be  treated  in  any  way  that  will 

make  it  entirely  safe  and  suitable  for  use  in  dies. 

In  the  first  place  it  is  not  safe  to  use  scrap  tire  steel  in 
making  dies  because  of  its  uncertain  composition  and  the 
fact  that  no  two  worn  tirts  will  be  found  in  just  the  same 
condition  as  regards  hard  and  soft  spots  developed  in  service. 
One  of  the  tool  foremen  summed  the  matter  up  in  the  state- 
ment that  tire  steel  is  as  uncertain  and  variable  in  ciuality 
as  the  weather.  Dies  made  of  this  material  are  liable  to 
break  with  resultant  danger  to  operators,  damage  to  ma- 
chiner)-  and  loss  of  labor  in  making  the  dies.  Moreover  it 
is  not  economical  to  use  scrap  tire  steel  in  making  dies  be- 
cause the  low  carbon  content  prevents  efficient  service.  The 
carbon  content  of  tire  steel  varies  from  about  SO  to  70 
points,  depending  on  whether  the  tires  are  used  in  passenger, 
freight  or  switching  service,  and  this  is  not  high  enough 
for  a  satisfactory  die  steel.  A  die  is  in  reality  a  cutting 
tool  and  must  be  capable  of  holding  a  sharp  cutting  edge, 
particularly  when  used  in  stamping  light  material.  The 
thinner  the  material,  the  harder  it  is  to  keep  dies  sharp  and 
a  higher  carbon  content,  of  about  70  to  85  points  is  needed 
for  such  tools. 

Due  credit  should  be  given  for  all  attempts  to  save,  par- 
ticularly in  the  use  of  material,  in  railroad  shops,  but  it  is 
false  economy  to  tr}-  to  substitute  for  a  good  grade  die  steel 
another  steel  which  is  both  dangerous  to  use  and  frecjuently 
proves  unsatisfactoPi-  after  the  e.xpense  of  making  it  into 
dies  has  been  incurred.  Scrap  tire  steel  is  suitable  for  many 
purposes,  such  as  lathe  centers,  shaper  chuck  screws  and 
certain  hot  punches,  but  will  hardly  show  good  results  when 
used  for  ordinary  dies. 


causing  a  considerable  waste  of  paint  and  creating  extremely 
unpleasant  conditions  for  the  operator,  which  were  also  dan- 
gerous when  poisonous  materials  were  being  handled.  This, 
no  doubt,  has  led  to  some  opposition  to  the  adoption  of  the 
process  on  the  part  of  many  equipment  painters  as  well  as  on 
the  part  of  other  men  who  work  on  or  about  equipment  where 
the  spray  is,  in  operation,  especially  when  the  work  is  being 
done  inside  the  shop  buildings. 

Two  facts  were  suggested  by  the  discussion  of  this  subject 
at  the  recent  convention  of  the  Equipment  Painting  Section  of 
the  ^Mechanical  Division,  .\merican  Railway  Association. 
First,  it  is  evident  that  since  the  early  trials  of  the  process, 
great  improvements  have  been  made  in  paint  spraying  appa- 
ratus as  well  as  in  the  methods  of  employing  it.  Second, 
while  many  railroads  are  using  the  process  to  a  limited  extent, 
few  have  availed  themselves  of  the  full  possibilities  it  appar- 
ently offers  for  the  reduction  of  labor  costs  by  making  its  use 
extensive. 

What  are  the  conditions  that  continue  to  limit  the  more 
extensive  emploj-ment  of  the  process?  Do  they  lie  in  the  atti- 
tude of  the  men,  or  in  the  economical  handling  of  the  paint 
material?  Under  what  conditions  can  a  successful  practice 
be  developed  for  the  general  application  of  the  process  in 
freight  car  painting?  The  process  has  been  applied  success- 
fully to  the  finishing  of  passenger  cars.  Is  this  generally 
practicable?  If  not,  what  are  the  conditions  which  make  it 
impracticable?  Are  its  present  limitations  inherent,  or  can 
they  be  overcome? 

Because  we  believe  that  a  thorough  discussion  of  this  sub- 
ject will  be  of  great  benefit  not  only  to  the  readers  of  the 
Railway  Mechanical  Engineer  but  to  the  railroads  as  a 
whole,  we  offer  a  first  prize  of  $50  and  a  second  prize  of  $35 
for  the  two  papers  received  at  our  office  of  publication,  30 
Church  street.  New  York,  on  or  before  January  1,  1Q24, 
which  most  constructively  answer  any  or  all  of  these  ques- 
tions. Give  the  industry  the  benefit  of  your  experience  on 
this  important  subject. 


The  application  of  paint  by  spraying  with  air  has  been  the 
subject  of  more  or  less  discussion,  and  has  been  practiced  to 
a  limited  extent  for  not  less  than  twenty 
Future    of  years.     At  the  outset,  the  process   ap- 

Spray  Painting —  peared  to  offer  big  possibilities  for  in- 
A  Competition     creasing  the  labor  output  and  decreas- 
ing the  cost  of  equipment  painting.     It 
was  pointed  out  that  the  process  would  greatly  reduce  the 
difficulty  of  applying  paint  to  irregular  surfaces  of  such  a 
nature  that  access  with  the  brush  was  extremely  difficult,  and 
that  it  also  might  be  expected  to  increase  the  speed  of  cover- 
,      ing  flat  surfaces  in  comiietition  with  the  brush.     During  the 
intervening  years,  however,  the  extension  of  the  process  has 
been  extremely  slow.     One  of  the  greatest  difficulties  encoun- 
tered in  the  early  development  of  the  spray  process  was  the 
mist  with  which  the  atmosphere  surrounding  the  job  was  filled, 


Putting  Repairs 
on  a  Manufactur- 
ing Basis 


In  the  fourth  article  on  Locomotive  Scheduling  at  the  Silvis 
Shops,  which  appeared  in  last  month's  issue,  the  authors  ven- 
tured to  point  out  the  possibilities  for 
increased  output  which  would  follow 
if  the  processes  of  locomotive  repairs 
could  be  distinctly  separated  into  thd 
manufacturing  operations,  which  would 
include  the  manufacture  of  new  parts  and  the  repairing  of  old 
parts,  and  the  stripping  and  erecting  operations.  In  its  ex- 
treme application,  this  would  require  a  complete  stock  of 
repair  parts  available  for  each  class  of  locomotives  entering 
the  shop,  which  could  be  drawn  on  immediately  by  the  erect- 
ing shop,  with  the  manufacturing  department  proceeding  to 
repair  the  old  parts,  or  replace  them  with  new  parts,  to  be 
restored  to  stock.  On  another  page  in  this  issue  will  be 
found  an  article  which  shows  clearly  not  only  the  prac- 
ticability, but  the  desirability  of  this  separation  with  respect 
to  one  group  of  parts — ^locomotive  brake  equipment — as  it  has 
lieen  worked  out  on  the  Canadian  National.  The  article 
points  out  that  the  practice,  installed  originally  in  order  that 
the  standards  of  maintenance  might  be  better  controlled  by 
having  all  repairs  confined  to  a  few  well  equipped  shops, 
has  expedited  the  return  to  service  of  locomotives  from  which 
defective  parts  are  removed.  Furthermore,  it  has  been  the 
means  of  developing  a  simple  system  of  finding  comparative 
unit  repair  costs,  that  almost  automatically  has  led  to  a 
marked  reduction  in  these  costs.  A  study  of  this  article  will 
suggest  to  the  reader  that  the  reason  that  the  cost  data  have 
been  developed  with  apparently  so  little  additional  clerical 
work  is  because  the  work  has  been  removed  from  the  cate- 
gory of  locomotive  repairs  to  the  field  of  store  orders.     A 
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system  of  standard  store  order  immbers,  each  covering  a 
single  piece  of  apparatus  or  part,  readily  provides  for  de- 
veloping unit  costs  in  as  much  detail  as  may  be  desired. 

The  results  obtained  within  the  limited  scope  of  locomo- 
tive brake  repairs  are  sufficient  to  demonstrate  the  correct- 
ness of  the  principle  involved  in  the  suggestion  for  the  com- 
plete segregation  of  repair  operations  from  the  operations  of 
stripping  and  reassembling  the  locomotive  ready  for  service. 
It  would  probably  be  impracticable  under  any  conditions 
likelv  to  be  found  on  American  railroads  ever  completely  to 
develop  such  a  system.  There  are  probably  few  railroads, 
however,  owning,  say,  500  or  more  locomotives  on  which  a 
partial  application  of  the  idea  does  not  offer  an  opportunity 
for  reducing  idle  locomotive  time  and  effecting  reductions  in 
shop  costs.  Costs  will  be  reduced,  first,  because  a  better 
balance  of  the  operations  in  the  repair  department  can  be 
maintained,  irrespective  of  the  conditions  in  the  erecting  shop, 
and  second,  because  a  better  control  can  be  exercised  over  the 
unit  costs  of  repaired  detail  parts  through  the  medium  of 
the  store  order  system. 

The  limitations  on  the  extension  of  such  a  system  will 
depend  on  many  local  conditions,  principal  among  which  will 
probably  be  the  number  of  locomotives  per  class  and  the 
extent  to  which  details  have  been  standardized  between  loco- 
motives of  more  than  one  class.  If,  for  instance,  the  valve 
motion  has  been  made  interchangeable  on  several  classes  of 
locomotives,  the  extent  to  which  production  methods  can  be 
employed  in  the  manufacture  of  these  parts  may  make  it 
cheaper  to  scrap  some  of  the  parts,  particularly  pins  and 
bushings,  and  renew  them  from  stock,  than  to  relit  the  worn 
parts.  This  not  only  means  cheaper  repairs  but  less  time  for 
the  locomotive  awaiting  the  application  of  repaired  parts,  par- 
ticularly in  the  engine  terminal.  The  possibilities  for  reduc- 
ing the  amount  of  repair  work  chargeable  directly  to  the  loco- 
motive by  the  use  of  semi-finished  parts,  such  as  crank  pins, 
knuckle  pins,  frame  bolts,  etc.,  have  been  set  forth  in  numer- 
ous articles  in  these  columns.  But  in  cases  where  the  num- 
ber of  locomotives  in  a  class  is  large,  are  there  not  also 
possibilities  for  the  extension  of  this  scheme  to  include  the 
side  and  main  rods,  crossheads,  guides' and  pistons?  The 
extension  of  this  practice  will  inevitably  tend  toward  more 
systematic  procedure  in  the  repair  operations,  and  the  facts 
about  costs  readily  made  available  under  the  store  order 
svstem  will  provide  much  better  than  the  usual  basis  for 
tile  exercise  of  sound  judgment  by  the  supervision. 


Three  methods  of  transmission  have  been  developed  to  a 
stage  where  they  offer  possibilities:  Namely,  reduction  gear- 
ing, electric  generator  and  motor  and  hydraulic.  In  the  loco- 
motives described  in  this  issue  the  electric  method  has  been 
adopted.  The  necessary  generator,  motors  and  control  ap- 
paratus add  to  the  weight,  complication  of  equipment,  cost 
and  .space  occupied,  but  give  a  reliable  and  flexible  speed 
control  with  large  starting  power.  The  complete  Ramsay 
locomotive  of  1,100  motor  horsepower  and  22,000  lb.  tractive 
force  weighs  at  the  rate  of  266  lb.  per  motor  horsepower  and 
13.3  lb.  ix:r  pound  of  tractive  force.  A  light  Pacific  type 
locomotive,  such  as  is  frequently  used  on  American  roads,  is  of 
about  2,250  hp.  and  40,000  lb.  tractive  force.  In  working 
order,  including  tender,  the  weight  is  about  210  lb.  per  cylin- 
der horsejwwer,  and  11.5  per  pound  of  rated  tractive  force. 

The  problem  of  a  compact  and  efficient  condenser  has  lx«n 
worked  out  for  the  Ramsay  locomotive  in  a  highly  interesting 
way  by  rotating  the  nest  of  tuljes  filled  with  exhaust  steam 
so  that  after  dipping  into  a  trough  of  cooling  water  they  are 
subjected  to  an  air  blast  from  a  motor-driven  fan.  This 
method  is  distinctly  different  from  that  employed  for  other 
turbine  locomotives.  On  one  of  these  the  stationary  tubes 
are  sprayed  with  water  and  subjected  to  currents  of  air  set 
up  by  the  movement  of  the  locomotive.  On  another  design, 
thin  flattened  copper  tubes  are  employed,  these  being  cooled 
solely  by  currents  of  air  produced  by  a  fan.  The  efficiency 
of  a  turbine  is  dependent  ujx)n  a  high  vacuum,  and  this 
means  an  effective  condenser.  If  the  condenser  is  to  be  of 
light  weight  as  well  as  efficient,  the  rate  of  condensation 
must  be  quite  rapid,  and  to  be  a  success  for  locomotive  serv- 
ice must  produce  the  required  vacuum  at  all  temperatures 
under  which  the  locomotive  is  to  be  operated.  Considerably 
more  data  than  is  yet  available  must  be  collected  before,  the 
relative  effectiveness  of  the  condenser  designs  thus  far  worked 
out  can  be  detennined  or  whether  any  of  them  will  meet  the 
difficult  requirement  demanded  for  successful  locomotive 
operation. 


The  thermal  efficiency  of  the  ordinar)-  type  of  steam  locomo- 
tive is  unquestionabl}-  much  lower  than  would  be  tolerated 

in  a  stationary  or  marine  power  plant 
Turbo-  of  the  same  capacit}-.     While  the  rail- 

Condensing  road  motive  power  man  may  look 
Locomotives       ^^'^'^     *^nv}-     at     the     low     fuel     and 

water  rates  of  the  large  modern  electric 
power  plant,  the  power  plant  engineer,  when  he  examines 
the  modern  locomotive  invariably  is  impressed  with  the  large 
horsepower  which  it  is  capable  of  developing  per  unit  of 
weight  or  per  cubic  foot  of  space  occupied.  In  cost,  weight 
or  space  per  unit  of  power  developed,  the  locomotive  is  sur- 
prisingly different  from  other  power  plants.  Moreover,  it 
must  earn.-  its  own  supply  of  fuel  and  water.  Increasing 
operating  costs  are  accentuating  the  demand  for  increased 
efficiency  of  the  locomotive  and  considerable  attention  is 
being  given  to  investigations  of  the  possibilities  of  the  sub- 
stitution of  the  turbine  for  the  reciprocating  steam  engine. 
The  success  of  any  turbine  driven  locomotive  will  depend 
largely  upon  the  solution  of  the  two  difficult  problems  of 
transmitting  the  energy  developed  by  the  turbine  to  the  driv- 
ing wheels  and  thus  producing  drawbar  pull  and  of  design- 
ing an  efficient,  compact  and  light  weight  condenser. 


New   Books 

A  First  Course  in  M.^chinb  Construction  and  Dr.-\wing. 
By  T.  iV.  Naylor  and  W.  Tattersall.  158  pages,  ZVz  in.  by  Syi 
in.  illustrated.  Bound  in .  cloth.  Published  by  H.  F.  &  G. 
Uilhcrby,  326  High  Holborn,  London,  IV.  Cf  \. 

This  volume  is  particularly  adapteA  for  u.se  as  a  text  book 
by  the  student  of  drawing*  who  approaches  the  sul)ject  with  no 
previous  knowledge  of  engineering.  It  takes  up  first  the 
simplest  details,  such  as  rivets,  riveted  joints,  and  screw 
threads,  then  progressing  through  the  various  types  of  machine 
details  to  the  more  complicated  assemblies  of  parts.  For  each 
detail  or  assembly,  typical  sketches  are  arranged  on  the  left- 
hand  page,  facing  the  descriptive  text  which  briefly  outlines 
types,  uses,  safe  loads,  etc.  The  book,  therefore,  not  only 
provides  plates  to  guide  the  student  in  his  practice,  but 
conveys  a  considerable  degree  of  elementary  information 
concerning  most  of  the  simple  types  of  details  and  materials 
met  with  in  machine  construction. 


Proceedings  of  the  Intern.vtional  Railway  Fuel  Association, 
1923.  Edited  by  the  secretary,  J.  B.  Hutchison,  6,000  Michi- 
gan Az-cmie,  Chicago,  389  pages,  6  in.  by  9  in.  Fle.vible 
binding. 

This  volume  contains  the  proceedings  of  the  fifteenth  annual 
convention  of  the  International  Railway  Fuel  Association, 
which  was  held  at  Cleveland,  Ohio,  May  21  to  24,  inclusive, 
1923.  It  contains  the  reports  of  committees  and  discussions 
on  the  following  subjects:  Boiler  Feedwater  Treatment;  Fuel 
Stations;  Locomotive  Front  Ends.  Grates  and  Ashpans;  Fuel 
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Accounting,  Distribution  and  Statistics;  Firing  Practice,  and 
Coal  Storage.  It  also  contains  individual  papers  on  the  fol- 
lowing subjects:  Railway  Fuel — A  Reducible  13  Per  Cent  of 
Operating  Expenses,  by  Julius  Kruttschnitt;  The  Relation 
of  the  Coal  Mines  to  the  Railroads;  Extension  of  Long  Loco- 
motive Runs;  The  Fuel  Saving  Aspect  of  Boiler  Water  Treat- 
ment; Lake  Coal  Handling;  Classification  of  Coal;  Economic 
Aspects  of  the  Fuel  Oil  Situation;  Value  of  Individual  Fuel 
Performance  Records;  Incentives  for  Promoting  Fuel  Econ- 
omy; The  Superheater — Its  Use  and  Abuse  as  a  Fuel  Saver; 
Economy  in  the  Heating  of  Stations  and  Buildings;  The 
Other  Ten  Per  cent;  Locomotive  Oil  Burning  Refractories. 


the  blocks  are  harder,  and  it  has  been  found  that  the  babbitt 
wears  considerably  longer  than  when  it  is  machined  before 
the  crossheads  are  placed  in  serv-icet — Editor.) 


•  Welding  Cvclopedi.^.  Edited  by  L.  B.  McKenzie  and  H.  S.  Card. 
438  pages,  illustrated,  6  tii.  by.  9  in.  Bound  in  flexible  imita- 
tion leather.  Published  by  The  Welding  Engineer  Publishing 
Co.,  Chicago. 
This  is  the  third  and  enlarged  edition  of  a  reference  book 
on  the  theory,  practice  and  application  of  autogenous  welding 
processes.  The  first  half  of  the  book  consists  of  a  dictionary 
of  the  terms  used  in  the  industry,  together  with  instructions 
for  welding  operations  of  the  usual  type.  Succeeding  chap- 
ters treat  of  electric  arc  welding,  electric  resistance  welding. 
oxyacetylene  welding  and  thermit  welding  in  detail.  A  fur- 
ther section  covers  the  rules  and  regulations  of  federal  and 
state  authorities  and  insurance  companies.  Various  charts 
and  tables  are  included,  and  at  the  end  of  the  book  is  a 
comprehensize  catalogue  of  welding  apparatus  and  equip- 
ment. In  this  edition  information  has  been  added  on  the 
training  of  operators  and  considerable  new  material  relative 
to  special  welding  jobs — including  tanks,  pipes  and  plate 
work — has  been  included. 


What  Our  Readers  Think 


Babbitting  Crossheads 

Atlanta,    Ga. 

To  THE  Editor: 

We  are  experiencing  some  difficulty  due  to  the  failure  of 
the  babbitt  to  adhere  to  the  crossheads.  Would  like  to  know 
how  this  work  should  be  performed  and  whether  steel  cross- 
heads  should  be  tinned  before  babbitting. 

Henry  J.  Armstrong 

(A  method  which  is  being  used  with  success  in  the  shops 
of  one  large  road  is  as  .folfows:  After  being  set  up  on  the 
babbitting  "table,  the  old  babbitt  is  melted  off  the  crosshead 
with  a  burner.  This  pre-heats  the  crosshead  to  about  the 
proper  temperature  for  pouring  the  new  babbitt  lining.  When 
the  old  babbitt  has  been  melted  off.  the  crosshead  is  well 
brushed  with  a  steel  wire  brush  and  thoroughly  cleaned  with 
sal-ammoniac.  The  surfaces  are  then  tinned,  after  which  the 
forming  blocks  are  set  up  and  the  babbitt  poured.  It  is  re- 
ported that  after  the  men  become  familiar  with  the  work, 
they  rarely  fail  to  obtain  a  good  job  of  babbitting  and  that 
but  little  trouble  is  experienced  with  babbitt  becoming  loose 
or  falling  off. 

The  fixtures  and  method?  in  use  on  the  D.  L.  &  W.  for 
fcabbitting  crosshead  shoes  are  described  on  page  772  of  this 
issue.  It  will  be  noted  that  on  this  road  the  forming  blocks 
are  made  to  such  a  size  that  the  babbitt  is  never  machined 
after  it  has  been  poured.     The  surfaces  as  poured  against 


Adjusting  Safety  Valves 

Mi.xNEAPOLls,  ilinn. 

To  the  Editor: 

When  adjusting  the  safet}'  valves  on  a  locomotive,  which 
valve  should  be  set  first — the  plain  valve  or  the  one  with  a 
muffler?  Would  like  to  know  what  is  the  general  practice 
on  different  roads  and  the  reasons  for  such  practice. 

Osborn  Williams 

(The  following  procedure  is  the  one  which  has  been  satis- 
factorily followed  for  some  time  on  several  large  eastern 
roads:  The  open  pop  valve,  which  is  adjusted  at  a  slightly 
higher  pressure  than  the  one  with  a  muffler,  is  always  set 
first.  The  lower  pressure  muffled  one  is  then  adjusted.  The 
men  performing  this  work  have  been  educated  in  regard  to 
the  proper  blow-down  of  safety  valves  and  to  adjust  them  so 
as  to  obtain  a  blow-down  of  from  3-lb.  to  4-lb.,  which  gives 
the  maximum  lift  to  the  valve.  With  a  2-lb.  to  a  3-lb.  blow- 
down,  a  full  valve  opening  is  not  obtained.  It  has  also  been 
found  from  experience  that  the  valve  seats  cut  much  more 
rapidly  by  the  severe  wiredrawing  of  the  steam  when  the 
opening  is  small. — Editor.) 


How  Should  Driving  Box  Wedges  Be 
Adjusted? 

Chicago,    111. 

To  THE  Editor: — 

Am  anxious  to  know  what  adjustment  of  the  driving  box 
wedges  on  Pacific  t^^pe  locomotives  will  give  the  best  results 
in  operation.  The  locomotives  referred  to  are  engaged  in 
hea\7  and  fast  passenger  service,  making  a  run  of  115  miles 
in  about  three  hours,  twice  a  day.  They  weigh  190,000  lb. 
on  the  drivers,  have  11 J^  in.  by  21  in.  main  journals  and 
11  in.  by  14  in.  front  and  back  journals.  The  driving  boxes 
are  of  cast  steel,  brass  lined  and  packed  with  grease.  Shoes 
and  wedges  also  are  of  cast  steel. 

There  is  a  considerable  diversity  of  opinion  among  the 
roundhouse  men  who  adjust  the  wedges  as  to  how  the  work 
should  be  done.  One  man  will  set  up  all  wedges  snug  with 
a  10  in.  wrench  and  then  pull  the  main  wedges  down  ,%  in. 
to  3/16  in.,  and  the  front  and  back  wedges  down  J4  in-  to 
S/16  in.  Another  man  will  pull  all  wedges  down  }i,  in.  or 
more. 

Complaints  of  rough  and  hard  riding  are  frequently  made 
by  engineers.  At  other  times  the  same  engines  are  knowoi  to 
ride  smoothl}-.  Can  you  advise  just  how  tight  the  wedges  on 
such  engines  should  be  set  to  prevent  hard  riding  and  at  the 
same  time  to  give  as  little  pound  as  possible  in  the  boxes? 

W.  V.  Maxwell. 

(This  question  is  one  which  roundhouse  men  are  frequently 
called  upon  to  answer.  In  many  cases  where  rough  riding 
has  been  complained  of,  it  also  is  probable  that  traveling 
engineers  have  ridden  the  engines  after  the  wedges  have  been 
adjusted  to  give  a  definite  amount  of  clearance.  We  would 
be  pleased  to  receive  and  publish  replies  from  our  readers 
giving  the  practices  which  the}-  have  followed  themselves,  or 
know  that  others  have  followed  vnih  satisfactory  results. 
While  Mr.  Maxwell  refers  specifically  to  a  Pacific  t}-pe  loco- 
motive in  fast  passenger  service,  those  replying  might,  with 
advantage,  take  up  the  whole  broad  problem  of  wedge  ad- 
justment for  all  kinds  of  equipment.- — Editor.) 


Ungxncering   Bitihintg- — Moit'dna   State   Lollci^c 


What  Does  a  Successful  Executive  Require? 

Is    It   a   Knowledge   of   the   Technique    of   the    Business    or   an 
Understanding  of   Men? 

First    Prize   in   Special   Apprentice   Competition 

By  Dale  C.  Sheffield* 
Special  Apprentice,  Chicago,  Milwaukee  &  St.  Paul,  Bedford,  Ind. 


SINCE  executives  are  begin- 
ning to  realize  more  and 
more  the  value  of  an  appren- 
ticeship course  for  college  gradu- 
ates, they  have  endeavored  to 
shape  its  schedule  to  provide  a 
thorough  training;  one  that  will 
cover  an  appreciation  of  such 
things  as  the  necessity  for  reduc- 
ing turnover  and  stabilizing  em- 
ployment, give  a  better  under- 
standing of  elementary  economics 
as  applied  to  the  concern,  and, 
above  all,  inculcate  in  the  candi- 
date a  greater  interest  in,  and 
loyalty  to,  the  company.  But 
since  the  direct  supervision  over 
this  training  is  passed  down  the 
line,  it  is  doubtful  if  the  student 
is  so  influenced  as  to  absorb  the 
above  points  from  those  who  have 
direct  charge  of  him  during  the 
training  period. 

Most  foremen  are  interested  in 
the  amount  of  work  accomplished 

'Mr.  Sheifield  is  a  graduate  of  the 
Mechanical  Engineering  Department  of 
Montana    State    College,    Bozeman,    Mont. 
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and,  as  a  rule,  will  not  go  out  of 
their  way  to  see  that  the  appren- 
tice is  properly  instructed  along 
« lines  to  develop  his  loyalty  and 
good  faith  towards  the  company. 
The  railroads  are  still  clinging  to 
the  old  method  of  having  the 
foreman  '"break  in"'  all  new  men. 
and  consequently  the  technical 
graduate  is- put  through  a  course 
very  similar  to  that  of  the  regu- 
lar apprentices.  Part  of  the  shop 
work  is  essential  to  the  proper 
training  of  the  apprentice,  but 
that  which  is  not  should  be  elimi- 
nated from  the  course.  It  hardly 
seems  reasonable  that  the  ap- 
prentice should  be  compelled  to 
repeat  the  training  which  he  has 
already  had  under  a  competent 
instructor  in  his  college.  Yet  such 
is  the  case.  Take,  for  example, 
the  training  period  to  be  spent  in 
the  blacksmith  shop.  The  fore- 
man in  charge  does  not  realize 
that  the  student  has  already  had 
an  extensive  training  in  the  heat 
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treatment  of  metals,  welding  and  general  foundry  work 
under  instructors  who  have  been  especially  trained  to  teach 
just  these  subjects.  Such  faults  could  be  corrected  by  allow- 
ing a  group  of  men  who  are  familiar  with  the  average  engi- 
neering college  curricula  to  check  over  and  revise  the 
schedule. 

When  a  )oung  man  spends  four  of  the  best  years  of  his 
life  in  college,  learning  the  fundamentals  of  his  profession, 
he  becomes  discouraged  and  restless  when  he  has  to  repeat 
subjects,  because  he  is  in  the  habit  of  learning  new  things. 
If  the  management  thinks  it  is  advisable  to  repeat  certain 
subjects,  then  it  should  select  the  proper  man  to  act  as  an 
instructor  in  those  subjects.  Too  frequently  a  man  is  chosen 
to  teach  just  because  he  knows  the  subject.  Very  often  the 
man  who  is  not  the  expert  is  a  better  teacher,  since  he  has 
the  gift  of  teaching  or  has  received  special  training  in  that 
art. 

Put  Real  Problems  Up  to  Special  Apprentices 

The  greatest  evil  of  the  special  apprenticeship  course  is 
the  time  element.  Non-technical  men  do  not  realize  the 
greatness  of  the  engineering  field,  nor  of  the  rapid  develop- 
ment of  every  phase  of  the  profession,  and,  above  all,  the 
important  part  science  plays  in  the  solution  of  engineering 
problems.  When  the  apprentice  is  allowed  to  spend  all  his 
time  in  the  shop  his  knowledge  of  thermodynamics,  me- 
chanics, and  other  such  subjects — which  are  essential  to  the 
profession  of  an  engineer — begins  to  slip  away  from  him, 
for  the  lack  of  exercise;  by  the  end  of  two  years  he 
will  iind  that  he  is  pretty  rusty  in  those  fundamentals  which 
were  so  hard  to  get.  The  field  is  developing  at  such  an 
ever-increasing  ratio  that  the  latest  text  books  of  four  years 
ago  are  completely  out-of-date,  and  to  the  college  professor 
this  presents  a  difficult  problem.  If  the  apprentice  is  al- 
low-ed  to  help  solve  the  engineering  and  economic  problems 
of  the  company  from  the  beginning  of  his  course,  it  will 
keep  his  interest  from  going  astray  and  enable  him  to  be  of 
greater  use  to  the  road  later  on.  If  he  is  not,  it  shows  that 
the  management  does  not  have  confidence  in  one  of  its  most 
important  investments. 

The  Importance  of  Character 

All  apprentice  courses,  no  matter  how  ancient  or  up-to- 
date,  disregard  the  most  important  factor  that  is  essential 
to  the  development  of  all  foremen,  superintendents,  and  ex- 
ecutives of  every  department,  and  that  is,  personal  character. 
It  is  a  proved  fact  that  personal  qualities,  such  as  common 
sense,  integrity,  resourcefulness,  initiative,  tact,  accuracy, 
efficiency,  and  understanding  of  men  are  universally  recog- 
nized as  being  no  less  necessary  to  a  professional  engineer 
than  are  technical  knowledge  and  skill.     The  college  stu- 


dent of  engineering  regards  literature  and  sociology  as  un- 
necessar)'  chores,  to  be  endured  i;ather  than  enjoyed;  this 
is  due  to  the  tendency  to  magnify  the  importance  of  tech- 
nique or  problems  of  research  and  natural  science.  All 
through  college,  one's  standing  is  based  on  correct  answers, 
which  naturally  minimizes  the  importance  of  personality. 
The  greatness  of  the  personal  character  element  was  shown 
by  the  reply  w'hich  was  received  to  the  letter  sent  to  30,000 
members  of  four  large  engineering  societies,  who  were  asked 
to  number  six  groups  of  qualities  headed:  character,  judg- 
ment, understanding  of  men,  technique,  knowledge,  and 
efficiency,  in  order  of  importance.  A  summarj-  of  the  re- 
plies to  the  request  showed  that  character  was  placed  at  the 
head  of  the  list  by  a  vote  of  94.5  per  cent,  while  technique 
was  voted  to  the  bottom  of  the  list  by  an  equally  decisive 
majority. 

This  indicates  that  to  the  man  who  would  deal  success- 
fully with  human  labor  and  with  business,  personality 
is  a  greater  asset  than  technical  knowledge  and  skill. 
About  90  per  cent  of  the  so-called  political-pull  is  really  a 
promotion  based  on  personality.  The  college  graduate  has 
the  foundation  of  knowledge  of  technique,  but  as  a  rule 
his  personal  character  is  badly  in  need  of  development. 
The  best  possible  way  to  grasp  the  secret  is  by  the  close  as- 
sociation with  men  who  have  battled  their  way,  without  the 
aid  of  a  college  education,  from  the  bottom  to  pxKitions 
which  require  executive  ability.  To  develop  this  require- 
ment, the  apprentice  should  be  allowed  to  go  occasionally 
on  trips  of  inspection  with  master  mechanics  and  superin- 
tendents, where  he  can  learn  from  observation  and  con- 
versation. At  the  same  time  he  will  be  storing  away  valuable 
information  that  will  be  very  useful  to  him  when  he  attains 
the  executive  position  for  which  he  is  being  trained.  Suc- 
cess today  depends  more  on  mental  than  material  equipment 
and  the  wise  investor  is  beginning  to  believe  that  it  is  better 
to  judge  the  future  of  the  company  by  its  attitude  in  that 
direction  rather  than  by  its  past  earning  power.  The  ex- 
pense of  such  trips  would  probably  meet  with  objections  from 
the  management,  since  it  would  not  be  possible  to  show  the 
returns  in  concrete  figures. 

Great  organizers  and  leaders  in  industr\-  are  those  who 
shape  and  control  their  organizations  through  their  power 
accurately  to  estimate  the  value  of  the  underlying  principles 
of  good  management.  Engineers  recognize  this  fact  and  the 
value  of  it  to  the  young  technical  graduate  when  they  de- 
clare that  character,  judgment,  efficiency,  and  understanding 
of  men  are  more  important  to  the  engineer  than  is  the 
technique  of  engineering  and  knowledge  of  science.  This 
is  especially  true  to  the  one  who  is  working  towards  an 
executive  position.  To  the  designer  such  qualifications  are 
not  so  important. 


Pacific  Type  Locomotive  Built  by  the  Lima  Locomotive  Works  for  the  Chicago  and   Eastern   Illinois 
The  design  is  similar  to  the  U.  S.  R.  A.  heavy  4-6-2  type,  but  is  equipped  witli  a  tender  carried  on  si.x-wheel  trucks  ai-.d   a  special  coal  pusher. 
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Mikado  Locomotives  for  the  Lehigh  Valley 

Heavy    Freight    Engines    for   Anthracite    Road    Burn    Soft    Coal — Booster 

Increases  Tonnage  Capacity 


THE  Lehigh  Valley  has  recently  increased  it?  freight 
handling  capacity  by  the  addition  of  30  heavy  Mikado 
t\pe  locomotives.  The  order  for  this  new  power  was 
divided  equally  between  the  Baldwin  Locomotive  Works 
and  the  American  Locomotive  Company,  each  builder  tur- 
nishing  10  locomotives  without  a  booster  and  five  with  a 
booster.  Although  similar  in  weight  and  in  general  propor- 
tions, there  are,  however,  a  number  of  differences  in  the  de- 
signs as  worked  out  by  the  two  builders. 

Locomotives  of  the  2-8-2  type  were  first  used  on  the  Lehigh 
Valley  about  1 1  years  ago,  and  the  number  has  been  steadily 
increased  as  additional  power  has  been  purchased  from  time 
to  time.  In  the  past,  the  2-8-2  type  locomotives  on  this  road 
have  been  fitted  with  wide  fireboxes  having  a  large  grate  area 
suitable  for  burning  a  mixture  of  anthracite  and  bituminous 
coal.  The  Mikado  locomotives  recently  received  are  the  first 
ones  of  this  type  on  the  Lehigh  Valley  which  are  fitted  with 
medium  wide  fireboxes  and  a  grate  designed  for  burning  soft 
coal.  In  this  connection,  a  comparison  between  the  locomo- 
tives built  by  the  Baldwin  Locomotive  works  in  1921, 
known  on  the  road  as  Class  N-3-A,  and  those  furnished  by 
the  same  builder  in  1923,  which  are  known  as  Class  N-4-B, 
is  of  interest.  Both  designs  had  27-in.  by  30-in.  cylinders, 
63-in.  driving  wheels  and  were  of  approximately  the  same 
weight.  The  older  engines  carried  190  lb.  steam  pressure  and 
had  a  rated  tractive  force  of  56,100  lb.  An  increase  in  steam 
pressure  to  200  lb.  raised  the  tractive  force  on  the  1923 
engines  to  59.000  lb.,  exclusive  of  the  booster.  The  fireboxes 
on"  the  1921  locomotives  were  of  the,  Wootten  type.  114's  in. 


wide  by  126  1/16  in.  long  inside,  which  gave  a  grate  area 
of  100  sq.  ft.  and  a  heating  surface  of  264  sq.  ft.  in  the  fire- 
box and  84  sq.  ft.  in  the  combustion  chamber.  In  the  new 
soft-coal  burning  locomotives,  the  fireboxes  are  90  in.  wide 
by  120  1/16  in.  long,  which  gives  a  grate  area  of  75  sq.  ft. 
and  a  heating  surface  of  224  sq.  ft.  in  the  firebox  and  112 
sq.  ft.  in  the  combustion  chamber.  Both  have  the  same  num- 
ber of  tubes  and  flues,  all  of  them  being  1  7  ft.  6  in.  long. 

The  boilers  used  on  the  Mikado  tyix-  locomotives  Imilt  by 
the  Baldwin  Locomotive  Works  in  1923  were  practically  the 
same  as  those  designed  for  the  Lehigh  Valley  locomotives  of 
the  Pacific  type,  Class  K-5,  the  first  of  which  were  built  in 
1916.  These  locomotives  are  u.sed  in  fast  freight  and  heavy 
passenger  train  service  and  burn  soft  coal.  The  standardiza- 
tion of  locomotive  boilers  and  the  use  of  one  design  for  more 
than  a  single  type  of  engine,  where  such  use  is  possible  and 
the  details  have  been  well  worked  out,  simplifies  the  mainte- 
nance and  reduces  the  cost.  Standardization  of  mechanical 
parts  is  frequently,  if  not  usually,  given  careful  attention, 
but  standardization  and  interchangeability  of  fioilers  have 
often  received  far  less  consideration  ^h;m  their  importance 
warrants.  • 

The  new  Baldwin  Mikado  locomotives  with  boosters  weigh 
325,200  lb.  in  working  order,  of  which  237,900  lb.  is  on  the 
drivers.  The  cylinders  are  27  in.  diameter  by  30  in.  .stroke. 
The  rated  tractive  force  of  the  locomotive  alone  is  59,000  lb. 
w^ith  11,000  lb.  additional  for  the  booster.  The  boilers  are 
of  the  wagon-top  type,  82  in.  diameter  inside  the  first  ring 


and  have  a  combustion  rliamber  48  in 


long.     There  are  254 


Lehigh    valley    Class    N.4-B    Mikado    Locomotive    Built    by    Baldwin    Locomotive    Works 
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tubes,  IYa  in.  diameter,  and  45  flues,  S>4  in.  diameter.  The 
total  evaporative  heating  surface  is  4,110  sq.  ft.  and  the 
superlu-ating  surface  is  980  sq.  ft.  According  to  Cole's  ratios, 
the  boiler  horsepower  is  2,770  and  the  cylinder  horsepower 
2,624.  The  estimated  coal  rate  is  113  lb.  per  sq.  ft.  of  grate 
per  hour.  These  proportions  should  give  a  boiler  which  will 
furnish  ample  steam  wdthout  heavy  forcing. 

The  Mikado  locomotive,  with  booster,  built  by  the  Ameri- 
can Locomotive  Companv,  weighs  325,000  lb.  in  working 
order,  of  which  239,000  lb.  is  on  the  drivers.  The  cylinders 
are  27  in.  diameter  by  32  in.  stroke.  The  rated  tractive  force 
of  the  locomotive  alone  is  63,000  lb.  and  74,000  lb.  with  the 
booster  added.  The  boilers  are  of  the  straight-top  tj^pe.  90 
in.  in  diameter  inside  the  first  ring,  and  have  a  combustion 
chamber  46  in.  long.  Of  the  staybolts,  650  are  of  the  flexible 
type.  There  are  234  tubes,  214  in.  diameter  and  50  flues, 
5>4  in.  diameter.  The  total  evaporative  heating  surface  is 
4,009  sq.  ft.  and  the  superheating  surface  is  1,074  sq.  ft. 
The  rated  boiler  horsepower  is  2,760  and  the  cylinder  horse- 
power 2,624.  The  estimated  coal  rate  is  113  lb.  per  sq.  ft. 
of  grate  per  hour.  Tubes  and  flues  are  welded  to  the  back 
flue  slieet.  In  comparison  with  the  Baldwin  locomotive,  it 
will  be  noted  that  the  stroke  of  the  cylinders  is  2  in.  longer, 
which  somewhat  increases  the  tractive  force.  The  boiler  is 
8  in.  larger  in  diameter,  the  superheating  surface  is  larger 
and  the  number  of  tubes  somewhat  less. 

The  Lehigh  Valley  locomotives  are  counterbalanced  in  ac- 
cordance wit'h  the  Master  Mechanics'  standards,  and  particu- 
lar attention  is  given  to  keeping  the  weight  of  the  reciprocat- 
ing parts  as  light  as  consistent  with  the  required  strength. 
The  piston  rods,  main  and  side  rods,  crank  pins  and  axles 
are  of  open-hearth  steel.  On  the  American  locomotives  the 
piston  and  rod  weigh  801  lb.,  the  cross  head  607  lb.,  the  com- 
bination link  35  lb,  and  the  front  end  of  the  main  rod  404 
lb.  On  the  Baldwin  locomotives  the  piston  and  rod  weigh 
752  lb.,  the  crosshead  601  lb.  and  the  main  rod,  total, 
1,065  lb. 

The  Baker  valve  gear  operates  piston  valves  of  14  in. 
diameter  and  a  maximum  travel  of  6  in.  A  power  reverse 
gear  is  provided,  Alco  Type  E  being  used  on  the  American 
locomotives  and  the  Ragonnet  on  the  Baldwin  locomotives. 
All  of  these  locomotives  are  litted  with  stokers,  those  on  the 
Baldwin  engines  being  of  the  Duplex  type  and  those  on  the 
American  engines  being  of  the  Elvin  type. 

The  following  are  among  the  other  specialties  used:  Type 
A  superheaters.  Delta  trailing  trucks.  Commonwealth  frame 
cradles.  Unit  drawbars  and  radial  buffers,  Franklin  adjust- 
able wedges.  Smith  adjustable  hub  liners.  Chambers  throttle 
valves  on  American  engines  and  railroad  standard  balanced 
type  on  Baldwin  engines,  Talmadge  drifting  valves,  Detroit 
lubricators,  Hancock  injectors,  Nathan  water  columns,  Vis- 
sering  sanders,  Pyle-National  headlights,  Butterfly  fire  doors, 
Okadee  smokebox  hinges,  Hunt-Spiller  cylinder  and  valve 
bushings,  also  piston  and  valve  rings.  King  piston  and  valve 
steam  packing,  one  8>4  in.  cross  compound  air  compressor 
and  Beyers  pip>e. 

The  tenders  are  of  the  Acme  water-leg  type  and  have  a 
capacity  for  8,000  gal.  of  water  and  12J4  tons  of  coal. 

No  official  tests  have  been  made  with  these  new  Mikado 
locomotives,  although  a  number  of  very  satisfactory  pre- 
liminary runs  were  made  to  determine  tonnage  ratings.  On 
one  of  these  trial  runs  with  increased  tonnage  up  the  Wilkes- 
Barre  mountain  from  Pittston  Junction,  near  Croxton,  the 
train  consisted  of  60  loaded  cars  which  gave  a  total  tonnage 
of  3,856  tons  back  of  the  tender.  This  train  was  handled 
by  one  of  the  new  Baldwin  locomotives  without  a  booster  at 
the  head  end  and  two  American  helper  locomotives  with  boost- 
ers, on  the  rear  end.  The  train  left  Pittston  Junction  at  11.45 
a.  m.  and  arrived  at  the  top  of  the  mountain  at  3.15  p.  m., 
the  distance  being  20.5  miles,  with  a  continuous  grade  of 
61  ft.,  to  the  miles  most  of  the  way.  Curves  are  compensated. 
The  previous  Mikado  locomotives  have  been  rated  at  950 


tons  on  this  grade,  or  2,850  tons  for  three  engines.  It  will 
be  noted  that  on  the  trial  where  two  of  the  engines  were 
equipped  with  boosters,  the  tonnage  handled  was  1,006  tons 
in  excess  of  the  rating  for  the  previous  locomotives. 

On  another  trial  run,  with  a  single  locomotive  equipped 
with  a  booster,  between  Pittston  Junction  and  Mountain 
Top,  the  tra.in  consisted  of  20  loaded  coal  cars,  which  gave 
a  total  tonnage  back  of  the  tender  of  1,453  tons.  This  train 
left  Pittston  Junction  at  12.10  p.  m.  and  arrived  at  the  top  of 
the  mountain  at  4.15  p.  m.  The  actual  running  time  was 
2  hr.  25  niin.,  which  corresponds  to  an  average  speed  of  a 
little  more  than  8  miles  per  hour. 

Table  of   DiMRN'^fONs,  Weights  and  Proportions 

Builder    American  Baldwin 

Type    of    locomotive 2-8-2  2-3-2 

Service     Freight  Freight 

Cylinders,    diameter  and   stroke 27  in.  by  32  in.  27  in.  by  30  in. 

Valve    gear,     type Baker  Baker 

\'alves,    piston  type,   size 14  in.  14  in. 

Maximum    travel    6  in.  6  m. 

Outside    lap    lAin.  Ifs  in. 

Kxhaust   clearance    ^  in.  A  in.  lap. 

Lead    in   full    gear ft  in.  ft  in. 

Weights      in      working      order     with 
booster; 

On   drivers    239,000  lb.  237,900  lb. 

On    front    truck 29,500  1b.  -29,3001b. 

On    trailing   truck 56.500  1b.  58,000  1b. 

Total    eneine    325.000  1b.  325,2001b. 

Tender    T 164,500  1b.  151,8001b. 

Wheel    bases: 

Driving     16  ft.  6  in.  16  ft.  6  in. 

Kjgi(i  ■ 16  ft.  6  in.  16  ft.  6  in. 

Total    engine    37  ft.  1  in.  36  ft.  6  in. 

Total  engine  and  tender 69  ft.  .054  in.  68   ft.   55i    in. 

Wheels,   diameter   outside   tires; 

llriving     63  in.  63  in. 

Front  truck    33  in.  33  in. 

Trailing    truck    45  in.  45  in. 

Tournals,  diameter  and  length: 

Driving,    main    11 5^  in.  by  14  in.  11    m.  by   14  in. 

Driving,    others    11  in.  by  14  in.  11    in.   by   14  in. 

Front  truck   7  in.  by  12  in.  7  in.  by  12  in. 

Trailing   truck    9  in.  by  14  in.  9  in.  by  14  in. 

Boiler: 

Type         Straight-top  Wagon-top 

Steam    pressure    200  lb.  200  lb. 

Fuel,    kind    " Soft  coal  Soft  coal 

Diameter,    first    ring,    inside 90  in.  82    in. 

Firehox,    length   and   width 120ft  in.  by  90  in.  120ft  in.  by  90  in. 

Height   mud   ring  to   crown    sheet, 

back     68  ;<  in.  70  in. 

Height   mud   ring  to   crown    sheet, 

front    90/.  in.  89  ft  in. 

Arch  tubes,  number  and  diameter.           5 — IV2     in.  5 — 3J^    in. 

rombustion    chamber    length 46  in.  48   in. 

Tubes,   number   and   diameter 234 — IVi     in.  254 — 2!4   in. 

Flues,   number   and    diameter 50 — 554  in.  45 — 5  54   in. 

Lensth    over   tube  sheets 17    ft.    6    in.  17   ft.  6  in. 

Grate  area    75.2    sq.    ft.  75.2    sq.    ft. 

Heating   surfaces: 

Firebox  and   comb,   chamber 316  sq.  ft.  336   sq.   ft. 

Arch    tubes    41  sq.  ft.  40    sq.    ft. 

Tubes         ,2,399  sq.ft.  2,606  sq.  ft. 

Flues     1,253  sq.ft.  1,128  sq.  ft. 

Ti.tal    evaporative     4.0O9  sq.  ft.  4,110  sq.ft. 

Superheating      1,074  sq.  ft.  980  sq.  ft. 

Comb,  evaporative  and  superheat'g          5,083  sq.  ft.  5,090  sq.  ft. 
Si'Ccial    equipment: 

Brick    aich     Yes  Yes 

."Superheater    Type  A  Type  A 

Fecdwatcr    heater    No  No 

.^toker    Elvin  Duplex 

Booster    On    5  On   5 

Tender :                                                                                         ,  „      ,      ,               , 

jijyle   8    wheel-water    leg     8  wheel-water  leg 

Water '  capacity     8,000   gal.  8,000   gal. 

Fuel    capacity     125^    tons  I214    tons 

General   data  estimated: 

Rated  tractive  force,  engine  85  p.  c.           63.000  lb.  59,000  lb. 

Rated   tractive    force,   booster 11,000  1b.  ll.COOlb. 

Cvlinder    hr  rsel).ivver    (Cole) 2.624    hp.  2,634  hp. 

Boiler    horsepower    (Cole)     (est.)..            2,760  hp.  2,770  hp. 

Speed  at    1.000  ft.   piston  speed...           35.2  m.p.h.  37.5  m.p.h. 

Steam    required    per    hour 54,600  1b.  54.600  1b. 

Tloik-r  evaporative  capacity  per  hr.            57,450  1b.  57.6601b. 

Coal   required  per  hour,  total 8.528  1b.  8.528  1b. 

Coal  rate  per  sq.  ft.  grate  per  hour            113.3  lb.  113.3  lb. 
Weiirht    proportions; 

Weight  en  drivers   -4-   total  weight 

enaine,    per    cent 73.6  72.9 

Weight  on  drivers  -=-  tractive  force                 3.80  4.02 

Total  weight  engine  -^  cylinder  hp.             123.9  lb.  124.0  lb. 

Totai  weight  engine  -H  boiler  hp..              117.8  1b.  117.5  1b. 

Total  weight  engine  -=-  comb.  heat.  -,  „  ,. 

surface      64.0  lb.  63.9  lb. 

Boiler   proportions: 

Boiler  hp.  -=-  cylinder  hp.,  per  cent                  105  lUi.5 

Comb,  heat  surface  -H   cylinder  hp.                 1.94  1.94 

Tractive  force  -^  comb.  heat.  surf.                12.38  11.00 
Tractive   force    X    dia.    drivers   -=- 

comb.    heat,    surface "81  /JO 

Cylinder  hp.    -4-   grate   area 3-1.9  34.9 

Firebox  heat,  surface  -4-  grate  area                   4./5  5.00 
Firebox  heat,   surface,   per  cent  of 

evap.    heat,    surface '0  7.4 

Superheat,     surface,     per     cent    of  ^ 

evap.   heat,    surface -1-1  ^^-^ 

Tube   length    -f-    inside    diameter..                104.5  104.S 


The   First    ThrK'C-CyliiiiJcr    Locomotive 


America 


New  York  Central  Three-Cylinder  Locomotive 

4-8-2  Type  for  Freight  Service,  with  Booster,  Develops  75,700  Lb.  Tractive 

Force;  Adhesion  Factor  3.73 


FOR  several  months  past  the  New  York  Central  has  been 
operating  in  freight  service  on  the  Mohawk  division 
a  three-cylinder  simple  locomotive  of  the  4-8-2  t\-pe. 
The  design  is  similar  to  the  two-cylinder  Mohawk  locomo- 
tives built  in  1916  and  1917.*  The  locomotive  was  con- 
structed b\-  the  American  Locomotive  Company  for  ex- 
perimental purposes  to  determine  whether  the  division  of 
work  between  three  sets  of  pistons,  crossheads  and  main 
rods  would  be  desirable  in  a  heavy  freight  locomotive,  as 
well  as  to  determine  whether  the  three  cylinders  will  make 
possible  an  increase  in  thermal  efficiency  by  more  expansive 
use  of  the  steam. 

The  locomotive  has  three  simple  cylinders,  25  in.  in 
diameter  by  28  in.  stroke.  The  boiler  is  equipped  with  a 
Tj-pe  E  superheater,  the  Superheater  Company's  feedwater 
heater  and  a  trailer  booster.  Including  the  effect  of  the 
booster,  the  maximum  tractive  force  is  75,700  lb.  The 
tractive  force  of  the  two-cylinder  Mohawk  t)-pe  is  51,400  lb. 
Since  this  is  the  first  application  of  the  three-cylinder 
principle  on  a  heay\'  freight  locomotive  in  this  country,  it 
may  be  of  interest  to  review  briefly  the  advantages  of  this 
t}'pe  from  the  mechanical  standpoint.  Among  the  most  im- 
portant benefits  is  the  reduction  of  stresses  on  each  set  of 
pistons,  crossheads  and  main  rods.  In  this  case,  while  the 
three-C3-linder  arrangement  increased  the  tractive  force  21 
per  cent,  it  also  reduced  the  piston  thrust,  based  on  200  lb. 
pressure,  from  12.3,000  lb.  to  98,000  lb.,  or  20  per  cent.  The 
even  turning  moment  on  the  driv^ing  wheels  obtained  with 
three  cylinders  is  also  advantageous  in  permitting  the  use  of 
higher  tractive  force  with  the  same  weight  on  drivers.  In 
any  locomotive,  the  adhesive  weight  must  be  great  enough 
to  prevent  slipping  with  the  maximum  tractive  force  devel- 
oped throughout  a  complete  revolution.  In  a  three-cylinder 
locomotive,  the  maximimi  is  only  8  per  cent  higher  than  the 
average,  while  with  two  cylinders,  it  is  23  per  cent  above. 
This  means  that  for  a  given  weight  on  drivers  the  three- 
cylinder  locomotive  can  develop  15  per  cent  greater  rated 
tractive  force  than  a  two-cylinder  design  without  increasing 
the  tendency  to  slip  the  wheels.  The  factor  of  adhesion  used 
on  the  three-cylinder  locomotive  is  3.73,  which  would  be 
equivalent  to  about  4.29  in  the  twcv-cylinder  type.  In  Great 
Britain  and  Germany,  where  the  three-cylinder  arrangement 
has  been  extensively  used,  it  is  claimed  that  the  six  exhausts 

*For  a  de":cription  of  these  locomotives,   see  the  Railway  Mechanical  Engi- 
neer  for   February.    1918,   page   77. 


per  revolution   have  a  marked   effect  in   increasing  the  ef- 
ficiency of  combustion. 

Details  of  Construction 

The  two  outside  cylinders  of  the  locomotives  are  placed 
horizontal!}-  with  the  center  lines  2  in.  above  the  centers 
of  the  wheels.  In  order  to  avoid  using  a  main  rod  passing 
around  the  front  axle,  the  center  cylinder  has  been  inclined 
at  an  angle  of  8>4  deg.,  with  the  center  line  passing  about 
4  in.  above  the  center  of  the  main  axle.  This  brings  the 
front  end  of  the  cylinder  higher  than  the  bottom  line  of 
the  boiler  barrel  and  the  bottom  side  of  the  smokebox  has 
been  raised  at  the  forward  end  to  give  the  required  clearance. 
The  right  and  center  cylinders  and  valve  chambers  are 
made  in  a  single  casting  which  extends  to  the  inner  side  of 
the  left  frame  where  it  is  bolted  to  the  left  cylinder  casting. 
The  crank  axle  is  of  the  built-up  t\-pe,  with  step-fits  in 
the  crank  cheeks.  The  inside  crank  pin  has  a  bearing  7j4 
in.  wide  by  12  in.  in  diameter.  This  bearing  is  lubricated 
with  hard  grease,  which  is  forced  in  from  the  outside  of  the 
axle  and  passes  through  holes  in  the  crank  clieeks  and  the 
center  crank  pin  to  the  surface  of  the  bearing.  The  center 
guides,  which  are  of  the  ^vo-bar  type,  are  lubricated  through 
oil  pipes  from  the  running  board. 

One  of  the  interesting  features  of  the  design  is  the  method 
of  driving  the  valve  for  the  inside  cylinder  from  the  outside 
valve  gear.  The  center  lines  of  the  three  valves  are  all 
horizontal  and  at  the  same  height.  A  transverse  forked 
lever  is  placed  ahead  of  the  cylinder  castings,  one  end  of  the 
lever  being  connected  to  the  front  extension  of  the  left  valve 
stem,  the  stationary'  fulcrum  being  one  third  the  distance 
from  the  opposite  end.  The  right-hand  end  of  this  lever 
forms  a  fulcrum  for  the  center  of  a  floating  lever,  one  end 
of  which  is  connected  to  the  right  valve  stem,  while  the  other 
end  drives  the  valve  for  the  center  cylinder.  This  simple 
arrangement  avoids  the  necessity  for  the  third  set  of  valve 
motion.  In  order  to  facilitate  the  application  of  the  valve 
motion  levers,  the  bumper  beam  braces  are  secured  by  pins 
at  the  top  and  bottom  ends,  making  them  readily  removable. 

Double  ported  piston  valves,  11  in.  in  diameter,  are  used 
for  all  three  cylinders.  The  valves  have  a  maximum  travel 
of  6  in.  with  I'/s-in.  lap,  J/^-in.  exhaust  clearance,  and  3/16- 
in.  lead. 

To  permit  the  application  of  the  booster  a  cast-steel 
Delta  t)pe  trailer  truck  with  equalizers  between  the  driving 
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wheels  and  the  trailer,  was  installed.  Because  of  the  large 
cylinder  volume  on  the  three-c)-linder  locomotive,  it  is  neces- 
sarj-  to  provide  the  maximum  possible  boiler  capacity.  There 
are  216  flues  3^4  in.  in  diameter  by  2  ft.  11  in.  long,  all  but 
40  of  these  containing  superheater  units.  The  use  of  the 
Superheater  Company's  feedwater  heater  also  increases  the 
capacit)-  of  the  boiler  and  helps  to  bring  it  up  to  the  re- 
quirements of  the  qlinders. 

The  tender  used  with  this  locomotive  has  a  capacity  of 
15,000  gal.  of  water  and  16  tons  of  coal.  It  is  of  the  rec- 
tangular, water-bottom  tv'pe  and  has  a  cast-steel  frame 
carried  on  Commonwealth  six-wheel  trucks. 

It  is  expected  that  d^Tiamometer  tests  of  the  three-cylinder 
locomotive  will  be  conducted  during  the  next  few  weeks, 
which,  will  give  an  opportunity  for  comparing  its  per- 
formance with  that  of  two-cylinder  locomotives  from  the 
standpoint  of  hauling  capacit}'  and  fuel  consumption. 
Operation  over  a  more  extended  period  is  necessary  to  enable 
any  estimate  to  be  made  of  the  relative  expense  of  main- 
taining three-cylinder  locomotives  as  compared  with  the 
ordinary  two-cylinder  design  of  the  same  capacity. 

Table  of    Dimensions.   Weights  and  Proportions 

Type  of  locomotive ;..... 4-3-2 

Service Freight 

Track  gage    4  ft.  S'/i   in. 

Cylinder,  diameter  and  stroke 3 — 25   in.   by   28  in. 

Valve  gear,  ty|ie VValschaert 

Valves,  type,  size Double  ported 

Piston — 1 1  in. 

Maximum  travel    6  in. 

Outside  lap  1  J/§   in. 

Exhau=t  clearance J^   in. 

Lead  in  full  gear 3/16  in. 

Weights  in  working  order: 

On  drivers  241,500  lb. 

On   frrnt  truck 66.000  lb. 

On  trailing  truck 59..100  lb. 

Total  engine   367,000  lb. 

Tender   267,800  lb. 

Wheel  bases: 

Driving    18   ft.  0   in. 

Rigid 18  ft.  0  in. 

Total  engine 40  ft.  7  in. 

Total  engine  and  tender 82  ft.  6  in. 

Wheels,  diameter  outside  tires: 

Driving   69  in. 

Fro-.'.t  truck  33  in. 

Trailing  ti  uck    45  in. 

Journals,  diameter  and  length; 

Driving,   main   ll'.<  in.  bv  13  in. 

Driving,  others   11  in.  bv  13  in. 

Front  truck  6J<  in.  bv  12  in. 

Tr;iihng  truck    9  {„.  by  14  in. 

Boiler : 

Type  Conical 

Steam  pressure  200  lb. 

Diameter,  first  ring,  inside 80  in. 

Firebox,  length  and  width 114}4   in.  x  84H   in- 

Arch  tubes,  number  and  diameter 4 — 3    in. 

Combusticn  chamber  length None 

Tubes,   number   and    diameter None 

Flues,  number  and  diameter 216— 3J^   in. 

Length  over  tube  sheets 24  ft.   11   in". 


Gas  area  through  tubes 328  sq.  in. 

Net  gas  area  through  flues 1,054   sq.    in. 

Total  gas  area  through  tubes  and  flues 1,382  sq.  in. 

Grate  area 66.9  sq.  ft. 

Heating  surfaces: 

Firebox  and  comb,  chamber  including  arch  tubes 242  sq.  ft. 

Tubes  and  flues 4,913  sq.  ft. 

Total  evaporative   5.155  sq.  ft. 

Superheating    2,158  sq.  ft. 

Comb,   evaporative  and   superheating 7,313  sq.  ft. 

Special  equipment :  . 

Brick  arch    .  .  . .' Security 

Superheater     Tvpe  E 

Feedwater  heater Superheater   Co. 

Stoker    Elvin 

Booster  Franklin 

Tender: 

Style    Rectangular 

Water  capacity    15,000  gal. 

Fuel  capacity  16  tens 

Trucks   6  wheel 

General  data  estimated: 

Rated  tractive  force,  85  per  cent 64,700  lb. 

Tractive  force  of  booster 11,000  lb. 

\\'eight  proportions: 

Weight  on  drivers  -t-  total  weight  engine,  per  cent ....  65.8 

Weight  on  drivers  ^  tract,  force 3.73 

Total   weight  engine  -^  comb.   heat,  surface 50.2 

Boiler  proportions: 

Tractive   force   -j-   comb.  heat,   surf 8.85 

Tractive  force   X  dia.  drivers  -H  comb.  heat,  surface..  611 

Firebox  heat,  surface  -i-  grate  area 3.62 

Firebox  heat,  surface,  per  cent  of  evap.  heat,  surface..  4.70 

Superheat,  surface,  per  cent  of  evap.  heat,  surface....  41.9 


Gasoline  Electric  Locomotive 

VV/ORK  on  the  development  of  gasoline-electric  locomotives, 
^^  halted  by  the  war  and  subsequent  activity,  has  been 
resumed  by  the  General  Electric  Company.  A  new  40-ton 
unit  embodying  marked  improvements  in  design  and  con- 
struction over  previous  t}-pes  was  completed  recently;  a  sim- 
ple throttling  controller  without  resistance  makes  it  possible 
to  use  the  full  power  of  the  engine  at  all  speeds.  Comprehen- 
sive tests  have  been  given  the  new  locomotive,  which  show 
it  to  be  more  economical  in  operation  than  mechanical  drive 
locomotives  of  the  auto  bus  type.  Xine  months'  operating 
results  indicate  that  the  maintenance  costs  will  also  be  very 
low. 

The  locomotive  is  expected  to  find  wide  application  on 
steam  road  branch  lines  for  freight  and  passenger  service, 
switching,  haulage,  etc.  It  is  equipped  with  four  GE-820, 
500-volt,  60  hp.  mine  type  motors  operating  from  a  100  kw. 
generator  direct  connected  to  a  Sterling  six-cylinder  Dolphin 
engine.  The  locomotive  has  a  double  end  control.  The  run- 
ning gear  consists  of  two,  four-wheel,  swiveling,  arch  bar 
trucks  with  floating  bolster.  G-E  straight  and  automatic 
air  brake  equipment  is  furnished,  including  a  600-volt  motor- 
driven  compressor.  An  auxiliary  ratchet  t}-pe  hand  brake  is 
also  furnished. 


Gas-Electric   Locomotive   Hauling  a   353-Ton   Trailing   Load 


Transportation — Master  Key  to  Progress 

General    Prosperity    Will    Follow    if    Railroads   Are    Properly    Encouraged 

to  Improve  Their  Service 

By   Edward  J.   Kearney 
President,  National  Machine  Tool   Builders'  Association 
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ACHIXE  tools  are  called,  and  rightly  so,  the  "master 
tools  of  industr)?;"  but  they  are  not  a  primary  prod- 
uct, creating  their  own  demand,  or  connected,  ex- 
cept indirectly,  with  individual  consumption.  It  is  not 
known  among  businessmen  generally  that  the  machine  tool 
industry  suffers  during  the  downward  swing  of  the  business 
cvcle  to  a  far  greater  extent  than  ordinary  manufacturing 
lines,  for  the  reason  that  our  product  is  bought  mainly  dur- 
ing periods  of  expansion.  The  carpet-sweeper  manufacturer, 
when  his  business  shrinks  5  per  cent,  buys  no  more  machine 
tools,  so  that  our  business,  as  far  as  he  is  concerned,  falls 
100  per  cent.  The  example  could  be  extended  almost  in- 
definitely. Is  it  any  wonder  that  we  are  asking  one  another 
"What  is  the  next  development  that  will  sustain  the  machine 
tool  industrv?"  Ever}-  one  has  an  answer.  I  have  mine.  It 
is  general,  mechanical,  industrial,  and  agricultural  develop- 
ment and  prosperity,  with  transportation  the  master  key  to 
progress. 

Future  progress  depends  on  adequate  transportation  facili- 
ties. So  important  is  this  that  it  should  be  a  matter  of  the 
most  serious  concern  of  every  businessman  and  citizen.  It 
is  this  that  leads  me  to  present  an  outline  of  the  case  and 
show  where  we  can  do  something  for  ourselves  and  in  the 
public  interest. 

There  are  few  people  not  actively  connected  with  railways 
or  who  have  not  made  a  study  of  their  growth,  who  have  any 
idea  as  to  the  enormous  extent  to  which  transportation  in  this 
country  has  grown,  or  to  where  it  will  lead  with  the  present 
rate  of  growth  continued.  This  is  why  we  should  be  con- 
cerned. 

Passenger  Traffic 

It  seems  to  be  a  part  of  our  national  genius  to  travel. 
For  example,  the  Iowa  farmer,  when  the  com  crop  is  good 
and  hogs  are  high,  spends  the  winter  at  Long  Beach,  Cali- 
fornia. The  Colorado  school  teacher  spends  her  vacation 
attending  summer  school  at  Columbia  Ui)iversity.  The  Ohio 
business  man  goes  South  for  a  late  and  an  early  game  of  golf, 
and  all  the  newly-weds  see  Niagara. 

In  addition,  the  system  of  marketing  our  products  has 
brought  about  extensive  travel  on  the  part  of  representatives 
of  manufacturing  concerns,  wholesalers,  and  others,  so  that 
railwav  travel,  in  spite  of  the  coming  of  the  automobile,  is 
growing  rapidly.  In  1880  the  per  capita  travel  was  approxi- 
mately 100  miles,  which  has  continued  to  grow  steadily  until 
it  is  now  about  400.  The  number  of  passenger-miles  traveled 
at  the  present  time  is  over  eight  times  what  it  was  in  1880. 

Freight  Traffic 

In  freight,  we  find  a  similar  condition  with  the  difference 
that  the  rate  of  increase  is  much  more  rapid.  The  per  capita 
ton-miles  rising  steadily  during  the  period,  multiplied  itself 
about  six  to  one.  In  1880  the  number  of  tons  of  freight 
hauled  one  mile  was  32  billion  \vhile  it  is  estimated  that  for 
1923  it  will  be  beyond  415  billion  or  13  times  as  much. 

Some  investigators  are  of  the  opinion  that  the  length  of 
haul  will  diminish,  owing  to  the  tendency  to  establish  fac- 
tories in  other  than  strictly  industrial  sections  and  nearer 
the  point  of  consumption.     This  would  have  the  effect  of 

♦From  an  address  before  the  National  Machine  Tool  Builders'  Association, 
at  Lenox,  Mass.,  October  3,   1923. 


keeping  down  the  ton-miles  as  compared  w'ith  the  number 
of  cars  loaded.  But,  on  the  other  hand,  the  motor  truck 
is  taking  aw-ay  many  short  hauls,  tending  again  to  lengthen 
the  average  haul.  At  present  the  products  of  the  mine, 
forest,  and  farm  furnish  70  per  cent  of  all  freight.  State 
traffic  furnishes  but  15  per  cent  of  the  whole,  while  interstate 
traffic  furnishes  85  per  cent.  In  this  discussion  passenger 
traffic  would  be  eliminated,  but  people  will  and  must  travel, 
and  the  high-speed  trains  furnished  for  their  accommodation 
clutter  up  the  tracks,  increase  the  time  and  cost  of  getting 
slower  freight,  and  consequently  increase  the  number  of 
freight  cars  and  locomotives  necessary  for  a  given  volume. 

Future    Transportation    Requirements 

Every  factor  in  the  economic  progress  of  our  country  points 
to  greater  production,  greater  wealth,  and  higiicr  standards 
of  living;  con,sequentl}',  greater  consumption,  necessitating 
more  and  better  transportation.  There  are  ample  grounds 
for  the  prediction  that  within  20  years  we  shall  demand  of 
the  railroads  the  moving  of  twice  the  amount  of  freight 
carried  today,  or  more  than  800  billion  ton-miles.  In  addi- 
tion, they  will  be  called  on  to  provide  for  a  75  per  cent  in- 
crease in  passenger-miles  traveled.  Given  the  vitalizing 
power  of  sustained  credit,  without  which  nothing  can  be  done, 
is  it  a  task  capable  of  accomplishment?  Will  it  be  possible 
in  this  space  of  time  to  provide  facilities  to  dispose  of  this 
overwhelming  volume?  Are  there  any  improvements  in  sight  . 
that,  if  applied,  will  help  to  a  solution? 

[Attention  was  here  called  to  the  economies  obtained  by 
improvements  in  locomotive  design  and  the  introduction  of 
superheaters,  feedwater  heaters,  water  rectification,  thermic 
syphons,  boosters  and  improved  brake  equipment.  The  possi- 
bilities of  electrification  and  the  need  of  increased  sidings, 
switches  and  signals  was  also  referred  to.]     > 

Keeping  the  Equipmept  in  Service 

One  of  the  greatest  ei'onomies  in  railway  operation  is  to 
keep  the  equipment  in  use  the  greatest  possible  amount  of 
time.  In  our  own  lousiness  we  recognize  the  value  in  reduced 
overhead  when  our  equipment  can  be  used  full  time,  or 
better  still  with  more  than  one  .shift.  The  same  is  true  of 
railwav  equipment.  In  order  to  bring  this  about,  there  must 
be  facilities  for  taking  care  of  locomotives  at  the  terminals 
so  that  they  will  be  the  least  possible  time  out  of  service. 
This  means  better  and  larger  roundhouse  facilities,  sanding 
and  coaling  devices,  boiler  washing  equipment,  and  last, 
but  certainly  not  least,  modern  machine  tools  for  both  the 
roundhouse  shop  where  temporary  and  emergency  repairs 
are  made,  and  for  the  general  shop  where  thorough  over- 
hauling is  done. 

Is  Management  Incompetent? 

Reference  is  frequently  made  in  certain  quarters  to  the 
incompetency  of  railroad  management.  I.et  us  see  as  to  that. 
Since  taking' back  the  roads  from  the  government  on  March  1, 
1920,  the  number  of  employees  has  been  reduced  by  150,000, 
while  the  amount  of  traffic  being  moved  at  the  present 
moment  is  the  largest  in  history,  with  a  steadily  rising  car 
surplus.     This  hardly  looks  like  incompetence. 

The  onlv  thing  that  stands  in  the  way  of  growth  of  trans- 
portation facilities  is  lack  of  capital.     The  capital  will  be 
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forthcoming  if  there  is  prospect  of  security  for  the  investment 
and  a  continued  satisfactory  return  compared  with  what  can 
be  obtained  in  other  industries.  The  selling  methods  of  our 
political  leaders  have  not  improved  as  rapidly  as  have  those 
of  the  makers  of  some  less  important  commodities,  with  the 
result  that  the  people  are  misinformed  and  led  to  believe  false 
economic  doctrines.  \\'hen  any  considerable  class  is  adversely 
affected,  such  for  example,  as  the  wheat  growers  or  the  coal 
consumers,  what  is  the  first  suggestion  for  relief?  Take  it 
out  of  the  railroads. 

Commission  Has  Double  Responsibility 

In  the  Transportation  Act  of  1920,  Congress  places  the 
regulation  of  the  railroads  in  the  hands  of  the  Interstate  Com- 
merce Commission  with  instructions  to  see  that  no  injustice  is 
done  any  shipper;  also  charges  them  with  an  equally  im- 
portant duty  of  seeing  that  the  railroads  receive  a  return 
which  will  attract  capital  sufficient  for  adequate  growth  and 
development. 

Mechanically  the  railroads  are  on  the  way  to  handle  the 
ever-increasing  volume  of  traffic  and  to  do  it  so  much  more 
economically  as  to  give  promise  of  ultimate  freight  rate  re- 
ductions. Our  opportunity  is  in  using  our  influence  wdth 
those  in  authority  to  promote  and  maintain  a  government 
policv   favorable  to  the   development  of   transportation,   the 


master  key  to  progress.  Vital  to  mechanical  progress  by  the 
railway  is  the  investment  of  vast  capital.  Underlying  such 
investment  is  confidence  in  the  stability  of  railway  income. 
Behind  this  in  turn  is  stability  of  government  policy.  Efforts 
are  being  made  to  repeal  the  act  or  so  to  amend  it  that  the 
revival  of  railroad  credit  will  be  impossible  and  public  in- 
terest suffer  irreparable  damage.  Some  men  in  public  life 
do  not  seem  to  know  that  one  dr\'  bearing  will  be  just  as 
disastrous  to  the  operation  of  the  whole  machine  as  if  no  oil 
were  used  at  any  point.  The  immediate  objective  is  a  fur- 
ther trial  of  the  Transportation  Act  without  experimental 
amendments.  In  future  years  the  objective  is  so  to  guide  the 
progress  of  perfecting  the  law  that  always  embedded  in  it 
will  remain  the  principle  of  net  income  adequate  for  the 
attraction  of  investment  capital. 

Can  you  not  picture  a  shrinking  map  with  the  Missouri 
valley  products  only  48  hours  from  Atlantic  harbors?  Can 
vou  not  visualize  with  the  prosperity  incident  to  these  de- 
velopments an  enormous  increase  in  the  use  of  mechanical 
equipment  on  the  farm,  in  the  home,  on  the  railway,  in  the 
air — wherever  there  are  tasks  for  human  hands  to  perform? 
Does  this  not  mean  that  the  manufacture  of  machine  tools 
will  become  a  more  stabilized  industry  depending  less  on 
the  activities  of  any  one  line  and  more  on  the  general  pros- 
perity- of  all  the  people? 


Ramsay  Turbo -Electric  Condensing  Engine 

An  Interesting  Experimental  Locomotive  Which  Has  Been  Under 
Development  in  England  for  Two  Years 


THE  Ramsay  turbo-electric  condensing  locomotive  was 
built  by  Sir  W.  G.  Armstrong,  \\'hitworth  &  Company, 
Scotswood  Works,  Newcastle-Upon-Tyne,  Great  Brit- 
ain, in  1921  for  the  Ramsay  Condensing  Locomotive  Com- 
pany. This  locomotive  was  designed  for  experimental  pur- 
poses and  during  the  past  18  months  has  been  submitted  to 
numerous  stationar}-  and  road  tests,  various  modifications  be- 
ing made  from  time  to  time  as  experience  dictated.  The  re- 
sults have  been  so  encouraging,  however,  that  a  new  loco- 
motive embodying  the  same  principles  is  now  being  designed. 
While  several  references  have  been  made  to  this  interesting 
locomotive,  only  the  most  general  data  has  thus  far  been  pub- 
lished. 

The  locomotive  is  69  ft.  7J/2  in.  long  overall,  weighs  293,- 
000  lb.  in  working  order  and  has  a  rated  tractive  force  of 
22,000  lb.  It  consists  of  two  sections  connected  together  by 
a  universal  joint.  Each  section  is  carried  on  three  pairs  of 
driving  wheels  and  a  two-wheel  truck.  The  front  section  con- 
tains the  boiler  under  which  is  placed  the  main  turbine  and 
generator  and  the  auxiliary  turbine  and  generator,  while  the 


back  section  contains  the  condenser  with  fan,  water  tanks  and 
coal  bunker.  Communication  between  the  turbines  and  con- 
denser is  by  way  of  an  exhaust  pipe  which  is  provided  with 
a  flexible  rubber  connection  reinforced  with  aluminum  rings. 

Power  is  developed  in  the  main  turbine  and  the  transmis- 
sion of  power  from  the  turbine  to  the  locomotive  wheels  is  by 
electrical  means.  The  turbine  is  coupled  to  an  electrical  gen- 
erator, the  electrical  energy  from  which  is  transmitted  to  four 
motors,  two  of  which  are  fitted  to  the  wheels  of  the  front  sec- 
tion and  two  to  the  wheels  of  the  rear  section. 

The  main  turbine  is  of  the  impulse  type  and  contains  nine 
stages,  the  mean  blade  diameter  being  36  in.  It  is  designed 
for  a  steam  pressure  of  200  lb.  per  sq.  in.,  superheated  300 
deg.  F.,  and  exhausting  to  a  vacuum  of  2  7  34  in.  The  maxi- 
mum speed  of  the  turbine  is  3,600  r.  p.  m.  The  main  tur- 
bine drives  a  three-phase  generator,  which  is  designed  to  de- 
velop 890  kw.  at  3,600  r.  p.  m.,  the  pressure  then  being  600 
volts. 

The  auxiliary  turbine,  which  is  a  single  stage  one,  drives  a 
direct-current  dvnamo,  which  excites  the  poles  of  the  main 
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generator  and  also  provides  electrical  energy  for  the  motors 
driving  the  condenser  fan,  the  condenser  rotor  and  the  ex- 
traction pump  and  also  the  current  for  lighting  the  train. 
This  turbo-set  runs  at  3,600  r.  p.  m.  and  is  subjected  to  the 
same  steam  conditions  as  the  main  turbo-set. 

The  boiler   is  supplied   with   air   by   a   forced-draft   fan 
placed  in  the  cab.     The  grate  area  of  the  boiler  is  28.5  sq. 


Front     End     View     of      Ramsay     Locomotive 

ft.;  the  heating  surface,  1,243  sq.  ft.,  and  the  superheater  sur- 
face 300  sq.  ft. 

The  Condenser  Design 

The  condenser  consists  of  an  annular  nest  of  tubes  built 
into  two  headers;  the  exhaust  st-eam  from  the  turbines  enters 
one  header,  passes  through  the  tubes,  is  condensed  and  the 
water  resulting  from  the  condensation  is  collected  in  the  other 
header.  From  there  the  water  passes  into  a  well  and  is 
returned  to  the  boiler  to  be  converted  into  steam  again. 

The  accelerated  evaporative  principle  is  employed  in  the 


condenser.  The  nest  of  tubes  is  in  the  form  of  a  drum  which 
rotates  in  bearings.  The  drum  is  housed  in  a  tank,  the  bot- 
tom of  which  contains  water  kept  at  a  constant  level  by  a 
pneumatic  float  valve.  The  tubes  pass  through  the  water 
as  they  rotate.  After  they  leave  the  water,  rapid  evaporation 
is  produced  by  passing  air  over  them  at  a  high  velocity  and 
the  result  is  a  correspondingly  rapid  condensation  of  the 
-Steam  inside  the  tubes.  The  air  is  supplied  by  a  specially  de- 
signed fan.  The  inlet  to  the  fan  has  a  scoop  or  air  guide 
which  forms  an  easy  path  for  the  entering  air  and  so  elim- 
inates the  losses  from  the  shock  which  would  occur  if  no  such 
provision  were  made. 

The  water  used  in  the  boiler  and  that  used  for  wetting  the 
tubes  are  kept  separate.  The  former  is  used  in  a  closed  cir- 
cuit and  is  not  wasted  except  by  small  leakages,  hence  very 


Locomotive     Ready    to     Back    Onto    a    Passenger    Train 

little  new  water  is  required.  The  advantage  of  this  is  spe- 
cially felt  where  locomotives  are  obliged  to  use  bad  water 
which  results  in  rapid  deterioration  of  the  boiler.  By  using 
a  condensing  system,  taking  in  bad  water  during  runs  is  ob- 
viated as  ample  water  can  be  carried  to  satisfy  any  run  that 
the  locomotive  may  be  called  upon  to  perform.  A  prolonged 
life  of  the  boiler  is  insured  in  any  case  by  using  a  condensing 
system  because  shortly  after  the  run  the  feed  water  becomes 
partially  distilled.  Wetting  the  tubes  by  impure  water  does 
not  affect  the  vacuum,  neither  doe^it  injure  the  tubes.  Re- 
peated tests  having  shown  this  to  be  the  case,  any  water  may 
be  used  for  condensing  purpo.ses. 

The  Electric  Driving  Motors 

The  four  main  driving  motors  are  of  the  alternating  current 
slip-ring  t)^pe,  ventilated  by  fan  runners  mounted  on  the  rotor 
shafts.  The  continuous  output  capacity  of  each  is  275  brake 
hp.  with  one  hour's  rating  at  3<^0  brnke  hp  Th^  sneed  of  the 
motors  at  60  m.  p.  h.  is  1,175  r.  p.  m.  and  the  pressure  600 
volts.     Each  pair  of  motors  is  belted  to  a  center  stretcher 
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carrj'ing  a  transmission  shaft  and  spur  wheels.  Pinions  are 
keyed  to  the  motor  shafts  and  these  gear  with  the  spur  wheels, 
the  power  being  transmitted  through  coupling  rods  from  the 
spur  wheels  to  the  driving  wheels  in  the  ordinary  manner. 

The  following  are  the  tractive  efforts  at  the  rim  of  the 
wheels  for  the  acceleration  period  from  starting  to  60  miles 
per  hour. 

Speed,  m.  p.  h.  Tr.\ctive  Force 

Starting     22,000  lb. 

15           22,000  lb. 

30           11,050  lb. 

60           8,600  lb. 

Normal    running 

6o           6,000  lb. 

The  starting  torque  of  the  motors  is  about  three  times  that 
of  the  normal  and  it  is  obtained  as  follows:  Before  start- 
ing the  locomotive,  the  auxiliary  turbine  is  run  up  to  full 
speed,  thus  providing  excitation  for  the  main  generator  and 
energy  for  the  auxiliaries.  The  main  turbine  is  then  run 
up  to  half  speed;  viz.,  1,800  r.  p.  m.  At  this  period  the  mo- 
tors are  connected  in  cascade.  It  is  then  that  the  locomotive 
may  be  started. 

When  a  turbine  speeds  up  from  rest  to  full  speed  its  torque 
decreases  in  the  ratio  of  two  to  one,  and  when  passing  through 
half  speed  its  torque  is  one  and  a  half  times  the  normal  and 
this  is  the  torque  of  the  main  turbine  when  running  at  1,800 
r.  p.  m.  Again,  two  alternating  current  motors  when  con- 
nected in  cascade  and  running  at  half  the  speed  of  the  gen- 
erator have  twice  the  turning  moment  which  they  have  when 
connected  in  parallel  with  the  same  power  consumption. 
Therefore,  with  the  motors  in  cascade  and  the  turbine  run- 
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View    From    Rear   Showing    Air   Scoop 

ning  at  half  speed,  the  torque  from  rest  to  quarter  speed  will 
be  two  times  one  and  a  half,  or  three  times  the  normal  torque. 
The  motors  are  now  connected  in  parallel,  the  turbine  still 
running  at  half  speed,  and  the  speed  of  the  locomotive  in- 
creases from  one  quarter  to  one  half  speed,  the  torque  at  the 
latter  speed  being  1.5  times  the  normal.  After  this  the  tur- 
bine speed  is  brought  up  to  its  maximum  and  the  torque 
drops  from  one  and  a  half  times  the  normal  to  normal. 

In  controlling  the  speed  from  rest  to  60  m.p.h.,  the  main 
and  auxiliary  turbines  having  been  brought  to  speed  by 
means  of  a  handwheel  in  the  cab,  which  regulates  the 
steam  inlet,  all  control  of  the  locomotive  is  now  carried  out 
electrically  by  means  of  the  control  wheel  on  the  controller 
fixed  in  the  cab,  the  main  turbo-generator  running  at  1,800 
r.p.m.  The  control  wheel  being  in  the  zero  position,  the 
fnotors  are  without  current  and  connected  in  cascade.  '  To 
.start  the  locomotive,  the  control  wheel  is  moved  to  the  first 
notch,  thereby  closing  the  excitation  circuit  to  the  turbo- 
generator and  connecting  the  motors  in  cascade,  with  resist- 
ances wholly  in  circuit.  Resistance  is  now  cut  out  by  further 
movement  of  the  control  wheel  until  the  first  running  position 
IS  m.p.h.  is  obtained.     If  a  greater  speed  is  desired,  the  con- 


trol wheel  is  further  moved  to  alter  the  motor  connections 
from  cascade  to  parallel,  the  excitation  circuit  again  being 
closed;  the  motors  once  more  operate  under  current  resist- 
ance again  being  cut  out  until  a  second  running  speed  of 
approximately  30  m.p.h.  is  reached.  Additional  notches  are 
provided  on  the  controller,  each  of  which  corresponds  to  a 
given  speed  of  the  locomotive.  These  speeds  are  reached 
by  further  moving  the  control"  wheel  round,  step  by  step, 
whereby  the  setting  of  the  main  turbine  governor  is  corres- 
pondingly altered,  i.e.,  the  speed  of  the  turbo-generator  is 
increased  and  thereby  the  periodicity.  In  this  matter,  the 
locomotive  speed  can  be  increased  from  30  to  60  m.p.h. 

A  reduction  in  the  speed  of  the  locomotive  is  obtained  by 
turning  the  control  wheel  quickly  back  to  the  zero  positicai, 
thus  observing  the  reverse  succession  of  notches  to  those  for 
starting  up  to  full  speed.  The  excitation  circuit  being  there- 
by opened,  the  notches  are  without  current  and  connected  in 
cascade  ready  for  starting  up  again. 

Results  of  Tests 

The  present  locomotive  is,  of  course,  purely  an  experimen- 
tal one  and  for  demonstration  purposes.    The  trials  have  been 


Rear    View    of    Ramsay    Locomotive    With    Air    Scoop    Removed    to 
Show  Condenser  Fan 

very  exhaustive  and  have  extended  over  a  period  of  18  months 
or  more. 

By  disconnecting  the  terminals  of  the  generator  from  the 
motor  and  connecting  them  to  water  resistances,  the  turbine 
and  generators  can  be  run  when  the  locomotive  is  at  rest,  the 
electrical  energy  being  dissipated  by  heating  up  the  water. 
This  affords  a  convenient  means  of  testing  the  condenser  and 
taking  readings  which  would  be  difficult  to  obtain  while  run- 
ning. Numerous  tests  have  been  made  under  these  conditions 
and  considerable  valuable  data  collected.  In  addition  to  these 
tests,  many  runs  have  been  made  between  Horwich  and  Bol- 
ton and  others  between  Horwich  and  Southport.  During  all 
these  runs,  a  breakdown  has  never  occurred.  On  one  of  the 
runs  a  distance  of  100  miles  was  traversed  and  a  speed  of  60 
m.  p.  h.  attained  with  a  load  of  275  tons. 

The  efficiency  of  a  turbo-condensing  locomotive  mainly  de- 
pends on  the  design  and  operation  of  the  condenser.     Tests 
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have  shown  that  a  condensing  apparatus  can  be  placed  with- 
in the  confined  space  of  the  locomotive  which  will  maintain 
the  required  high  vacuum  necessary'  to  deal  economically  with 
large  loads. 


Selling    Safety   to  the  Man  on  the 
Firing  Line*' 

By  W.  N.  Doak 

Vice  President,   Brotherhood  of   Railroad  Trainmen 

""PHE  peace  of  mind  of  the  individual  plays  a  more  im- 
portant part  in  our  successful  endeavors  than  one  may 
imagine  at  lirst  glance.  Worries  of  any  character  will  no 
more  mix  successfully  with  railroading  than  will  water  with 
oil.  Many  things  may  cause  worry  or  disturbed  condition 
of  mind.  The  more  frequently  brought  to  my  attention  are 
those  concerning  the  administration  of  discipline  and  the 
personal  handling  of  employees  by  superiors.  Train  delays 
of  apparent  unnecessary  duration,  partiality  and  favoritism, 
together  with  over-zealousness  on  the  part  of  officers  and 
fellow  employees,  many  times  tend  to  disturb  the  peace  of 
mind  of  employees,  and  as  a  result  carelessness  and  in- 
difference follow  with  the  attending  allies,  accidents,  re- 
sulting in  injuries,  death  or  property  destruction.  Weed  out 
elements  of  discord  as  you  would  the  tare  from  the  wheat. 

Security  in  employment  is  of  paramount  importance  to 
successful  performance  of  dutw  Were  each  employee,  who 
is  worth  while,  properly  impressed  with  the  fact  that  he  is 
sectire  in  his  position  so  long  as  he  obeys  instructions,  lives 
up  to  the  rules  and  is  careful,  we  would  find  the  best  re- 
sults following.  Above  everything,  eliminate  the  feeling 
of  "It's  hell  if.  you  do  and  hell  if  you  don't."  This  spirit 
will  not  only  wTeck  your  safety  efforts,  but  as  well,  the 
success  of  your   industry. 

Good  wages,  properly  and  discriminatingly  distributed  in 
such  a  manner  as  to  compensate  in  proportion  to  the  services 
performed,  are  of  such  magnitude  that  we  may  well  turn 
our  attention  to  them  as  having  the  most  telling  effect  in  the 
operation  of  trains  and  the  general  safety  first  movement. 
Safety  first  principles  demand  that  we  all  boost  for  fair 
wages  as  the  best  step  toward  responsibility,  and  recognized 
responsibility   leads   to    safety. 

All  movements  contemplating  changes  in  thought  and  ac- 
tion are  slow,  and  in  general  the  safety  movement  has  been 
slow,  but  fortunately  progressive  and  forward.  Your  safety 
first  movements  w'ere  regarded  at  one  time  as  unsound 
theories,  or  hobbies.  However,  recently  I  was  told  by  a  high 
official  of  an  important  railway  that  the  best  asset  his  line  had 
and  the  biggest  dividend  pa3'er  was  the  safety  first  move- 
ment. Others  have  told  me  that  through  the  good  work  of 
their  safety  first  movements  they  had  turned  losses  into 
profits — thus  disproving  the  old  theory  of  these  movements 
iDeing  expensive. 

Labor  organizations,  such  as  ours,  at  first  looked  with 
some  skepticism  upon  the  safety  movement  but  have  now 
so  far  changed  their  viewpoint  that  "'safety  matters"  are  not 
only  a  part  of  their  work,  but  an  order  of  business  in  their 
ritual,  thus  making  it  an  important  part  of  organization 
work.  The  reason  for  this  change  of  opinion  is  education 
and  fair  dealing.  The  results  are  written  in  undeniable 
evidence  on  our  accident  records  and  insurance  reports — 
thereby  proving  that  the  movement  has  had  tangible  value 
to  us  from  a  purely  organization  standpoint  in  dollars  and 
cents. 

An  erroneous  idea  has  been  too  long  prevalent  in  this 
country  that  the  railroads  and  their  employees  were  pitted 

•Abstract  of  an  address  before  the  meeting  of  the  Steam  Railroad  Section 
of  the  Xational  Safety  Council,  held  at  Buffalo.  N.  \..  October  2.  f  and  4. 


against  each  other.  Of  course,  there  has  been  the  desire 
on  the  part  of  some  to  cause  friction  in  the  hope  that  these 
two  may  not  unite  for  mutual  iK-nefit  and  protection.  There 
is  no  industry  on  earth  where  closer  co-operation  should 
prevail  than  between  investor,  management  and  employees 
of  the  railroads.  Their  interests  are  common  and  they 
should  be  encouraged  in  their  efforts  of  co-o[x;ration.  The 
only  reason  they  are  encouraged  to  do  other  than  work  to- 
gether is  because  some  outsider  desires  to  profit  by  their 
differences.  It  is  not  only  safety,  Ijut  it  is  safety  first  to 
assist  in  uniting  these  principles  in  this  great  industry  be- 
hind the  common  cause  for  the  common  good.  In  selling 
safet}-  to  the  men  on  the  firing  lines,  instill  in  them  the 
spirit    of    co-operation    and    confidence. 


Gas  Type  Feedwater  Heater 

A  XEW  type  of  small  locomotive,  built  by  A.  Borsig, 
Berlin-Tegel,  for  the  Voldagsen-Duingen-Delligsen 
light  railway,  was  described  in  a  recent  issue  of  the  German 
technical  paper  Verkehrstechnik.  Among  the  new  features 
of  this  locomotive  is  a  smokebcx  feedwater  heater,  shown  in 
the  illustration.  The  hot  gases  enter  the  heater  through  a 
circular  perforated  cylinder  and  are  entrained  by  an  an- 
nular series  of  steam  jets  placed  below  the  vertical  smoke 
tubes  of  the  heater.  The  water  space  of  the  heater  has  a 
series  of  light  horizontal  baffles.      An  internal  smoke  tube 
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Gas    Type    Feedwater    Heater    for    Small    German    Locomotive 

type  of  superheater  is  also  fitted.  The  feedwater,  delivered 
by  an  automatic  pump,  first  passes  through  an  exhaust  steam 
feedwater  heater  of  the  Knorr  type,  where  its  temperature  is 
raised  to  about  195  deg.  F.  It  then  circulates  through  the 
smokebox  feedwater  heater  and  its  temperature  is  further 
increased  up  to  265  to  285  deg.  F.  Compared  with  the  old 
saturated  steam  t\-pe  of  locomotive  commonly  in  use  on  light 
railways,  the  new  locomotive  is  said  to  show  about  40  per 
cent  saving  in  fuel. 


750 


RAILWAY     MECHANICAL     ENGINEER 


Vol.  97,  No.  11 


Determining  Water  Readings  in 
Locomotive  Boilers 

By  William  Hall 

WHY  do  boilers  explode?  It  is  due  to  low  water  or  to 
faulty  indication  of  water  in  the  boiler?  After  an 
explosion,  and  if  the  engineer  and  fireman  live  to 
tell  the  tale,  they  will  say,  nine  times  out  of  ten,  that  the 
glass  showed  an  ample  supply  of  water.  They  are  no  doubt 
honest  in  their  assertions,  but  was  the  water  glass  honest 
in   its  indications? 

It  is  a  well  known  fact  that  some  engineers  dislike  to  carry 
too  much  water  as  it  enables  them  to  carry  more  steam,  others 
carry  t(X)  much,  and  consequently  are  working  water  through 
the  cylinders,  washing  away  lubrication.  Also  in  cases 
where  they  have  a  long  up-hill  drag,  they  run  the  water  at 
the  lowest  possible  point.  This  in  itself  is  not  a  safe  practice, 
especially  if  at  the  top  of  the  hill  they  immediately  start 
to  descend  again,  for  while  climbing  the  hill  the  crown  sheet 
was  covered  with  water,  but  when  the  dip  down  came  the 
water  rushes  from  the  crown  sheet  towards  the  front  end 
of  the  boiler,  leaving  the  crown  sheet  dry,  in  some  cases  with 
disastrous  results.  It  is  not  to  be  supposed  that  the  engineer 
was  wilfully  negligent,  but  being  anxious  to  get  his  train 
over  the  road,  which  is  very  commendable,  he  will  take  a 
chance  on  allowing  the  water  to  get  low,  depending  upon  the 
injectors  to  bring  the  water  past  the  danger  point  as  soon 
as  he  reaches  the  top.  We  all  know  that  injectors  will  fail 
sometimes,  and  should  it  happen  at  the  critical  moment  then 
the  inevitable  happens. 

The  recognized  method  of  getting  the  water  level  of  a  boiler 
is,  first,  by  taking  the  level  of  the  boiler.  How?  By  remov- 
ing the  dome  cap  or  the  man  hole  cover,  trying  the  level  on 
the  joint.  When  the  boiler  is  supposed  to  be  level,  then  a 
rubber  hose  of  suitable  length,  with  a  glass  tube  inserted  in 
each  end  (a  mark  being  filed  on  each  tube  y^  in.  from  the 
end)  is  filled  with  water.  Two  men  are  required  to  operate 
this  rubber  hose,  one  man  inside  the  firebox  and  one  out- 
side. The  man  inside  holds  one  tube  against  what  he  supi- 
poses  to  be  the  highest  point  of  the  crown  sheet,  while  the 
man  on  the  outside  holds  the  other  end,  ready  to  mark  off 
the  location  of  the  water  glass  cock.  This  in  theory  is  alright, 
for  everyone  knows  that  water  will  find  its  own  level  when  at 
rest.  But  here  are  two  men  from  10  to  IS  ft.  apart,  the  man 
outside  trying  to  listen  to  the  man  inside  who  is  supposed 
to  be  carefully  watching  his  tube.     Under  these  conditions 


U Lenqf*i  f'o  suit  Fire  Box >! 

Fig.  1 — Straight  Edge  for  Locating   Higliest  Point  cf  Crown  Slieet 

hearing  is  quite  difficult,  they  can  not  see  each  other,  and 
yet  they  are  trying  to  locate  one  of  the  most  important  boiler 
safety  devices.  We  can  imagine  the  result.  If  one  man 
could  handle  both  ends  of  the  tube  or  both  men  could  see  both 
ends  of  the  rubber  hose  I  would  have  more  confidence  in  the 
safety  of  the  device,  but  under  the  present  system,  I  have 
none.  I  do  not  believe  it  is  a  reliable  method;  in  fact  I 
have  seen  a  variation  of  from  1  in.  to  1^2  in.  by  this  method. 
'  The  following  method  has  been  tried  and  found  to  work 
out  very  satisfactorily:  A  straight-edge  was  constructed  as 
per  sketch.  Fig.  1,  long  enough  to  reach  from  the  back  flue 
sheet  and  project  about  2  ft.  through  the  fire  door  hole,  the 
front  end  being  of  a  diameter  to  fit  one  of  the  flues.  It  is 
not   necessary   to  have   the   boiler   absolutely   level,   as   the 


straight-edge  should  be  set  at  the  same  angle  as  the  boiler; 
this  being  taken  with  a  long  adjustable  spirit  level.  An 
adjustable  gage,  Fig.  2,  is  then  taken  by  an  experienced 
boiler  maker  and  the  highest  point  of  the  crown  sheet  located. 
He  then  transfers  the  gage  to  the  outside  and  marks  off  the 
liighest  point  of  the  crown  sheet  on  the  back  head.  After 
this  he  proceeds,  the  same  as  when  using  the  rubber  hose. 
The  method  is  extremely  simple  and  absolutely  safe.  There 
is  no  guess  work  about  it. 

This  gage  should  have  several  lengths  of  pointers  to  cover 
the  variations  in  fireboxes.  Care  should  be  taken  in  mak- 
ing the  straight-edge,  provision  being  taken  to  prevent  warp- 
ing, etc.     It  should  be  well  braced  and  when  not  in  use  kept 
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Fig.  2 — Adjustable   Height  Gage  for  Crown  Sheet 

in  a  place  where  it  would  not  be  subject  to  danger  of  being 
misused,  and  should  be  kept  for  this  purpose  alone. 

Where  is  the  proper  place  to  take  the  level  of  boiler  from? 
Some  take  it  from  the  dome  joint,  some  from  the  man  hole 
joint,  which  may  be  O.  K.  providing  these  joints  have  been 
set  in  the  boiler  level  with  the  top  of  the  wagon  top  or 
straight  with  the  shell  of  the  boiler.  As  most  boiler  ex- 
plosions occur  around  the  firebox,  I  believe  the  straight  part 
of  the  wagon  top  is  the  logical  place  from  which  to  level  the 
boiler.  It  is  easy  of  access  at  any  and  all  times  and  while  it 
may  cost  a  little  money  to  strip  the  wagon  top  for  this  pur- 
pose it  is  money  well  spent  and  wisely,  for  what  is  such  cost 
compared  to  that  of  an  explosion  and  possible  loss  of  life. 
Objection  may  be  made  to  having  to  take  down  the  brick 
arch,  in  fact  that  objection  has  been  raised,  but  what  is 
the  cost  of  rebuilding  a  brick  arch,  to  the  performing  of  a 
most  important  function,  the  accuracy  of  which  may  save  the 
loss  of  many  lives,  besides  a  very  large  monetary  loss  to 
the  company. 


Three-Cylinder   Simple   2-10-O   Type   Freight    Locomotive   for   the 
German   State    Railways 


Substitutes  for  Turpentine  and  Linseed  Oil 

Practical  Tests  Indicate  that  Improvement  Is  Being  Made  in  the 
QuaHty  of  These  Products 


THE  Committee  on  Tests  of  the  Equipment  Painting  Sec- 
tion of  the  ^lechanical  Division,  American  Railway 
Association,  in  its  report  presented  at  the  Cleveland 
meeting  of  the  Section,  held  on  September  4,  5  and  6,  gave 
the  results  of  a  number  of  tests  of  substitutes  for  turpentine 
and  linseed  oil.  The  tests  were  reported  by  the  members  of 
the  committee  individually  and  abstracts  of  these  reports  are 
given  below. 

Turpentine  Substitutes 

Six  samples  of  substitutes  were  submitted  for  test. 

Of  these  six  samples  only  three  could  be  classed  as  some- 
where near  satisfactory  for  all  purposes.  Some  were  dis- 
carded on  account  of  extreme  high  boiling  point;  one  on 
account  of  low  boiling  point ;  the  others  on  account  of  ob- 
noxious odor. 

These  three  samples  classed  as  satisfactory-  were  tested,  for 
specific  gravity,  residue,  initial  boiling  point,  evaporation, 
moisture,  color  and  odor. 

The  typical  constants  of  sample  No.  4,  which  is  one  of  the 
three  satisfactory  samples,  as  compared  with  pure  gum  tur- 
pentine, classes  very  favorably  for  general  use.  While  it  has 
a  slightly  higher  boiling  point  than  turpentine,  it  requires  no 
more  time  for  complete  evaporation  and  hardening  than  does 
turpentine.  Also,  while  95  per  cent  distills  over  below  190 
deg.,  C,  the  absence  of  excessively  high  boiling  materials  in 
its  construction  is  assured  and  actual  tests  for  rate  of  evap- 
oration when  used  w'ith  body  color  and  varnish  films,  show- 
that  the  percentage  of  evaporation  of  this  sample  equals  that 
of  turpentine  after  tw-o  hours'  exposure  of  Mm,  while  the 
immediate  or  initial  evaporation  is  a  little  slower.  The 
slower  initial  evaporation  should  not  be  considered  disad- 
vantageous for  paint  and  enamel,  as  it  would,  to  a  certain 
degree,  allow  enamel  to  flow-  out  and  would  prevent  brush 
marks. 

Tests  indicate  that  the  solvent  pow-er  of  this  sample  is 
equal,  if  not  superior,  to  that  of  turpentine.  In  the  case  of 
rosin,  limed  rosins,  ester  gums  and  kauri,  satisfactory  solu- 
tions w-ere  obtained  w-ith  this  product  alone  and  it  w-as  o\y- 


served  that  it  greatly  aided  mineral  spirits  as  a  solvent  for 
these  gums,  as  well  as  for  short  oil  hard  resin  varnishes. 

When  used  alone  it  will  dissolve  pale  Damar,  giving  a 
clear,  non-cloudy  solution.  The  cloudy,  semi-precipitated 
condition  obtained  when  mineral  spirits  are  used  with  Damar 
can  be  obviated  by  the  use  of  this  product  in  conjunction  with 
mineral  spirits. 

The  souring,  or  curdling  of  the  poorer  grades  of  Japan 
colors  when  reduced  with  mineral  .spirits,  can  be  obviated 
entirely  by  its  use,  either  separately  or  in  conjunction  with 
mineral  spirits. 

It  has  a  distinctive  pine  odor,  while  tuqu-ntine  has  a  mild 
pine  odor.  It  should  offer  no  .disadvantage  on  this  score  for 
use  in  paints  and  varnishes.  Owing  to  the  loV  moisture 
content,  w-hich  is  less  than  one  per  cent,  this  product  can  be 
u-^ed  in  practically  all  proportions,  without  any  cloudiness 
from  precipitation  of  w-ater.  The  color  is  the  same  as  tur- 
pentine, water- white.  Odor:  not  objectionable:  reaction: 
neutral;  evaporation  (on  filter  paper):  complete:  sulphur,  by 
w-hite  lead  test:  none.  Price:  substitute.  70  cents  per  gal.; 
turps,  $1.2,^  per  gal. 

[This  part  of  the  report  was  signed  by  the  chairman  of  the 
committee,  Theo.  Himburg.  A  short  paper  on  the  same  sub- 
ject, not  given  here,  was  presented  by  C.  F.  Mayer. — Editor.] 

Combination  Reducing  Oils  as  a 
Substitute  for  Linseed  Oil 

Three  papers  were  included  in  this  part  of  the  report,  each 
setting  forth  the  results  of  tests  made  by  one  of  the  members 
of  the  committee. 

Paper  by  C.  F.  Mayer 

Four  substitute  oils  w-ere  tried  out  by  practical  tests  for 
such  purposes  as  freight  car  paint,  caboose  car  paint,  interior 
of  baggage  cars,  and  other  miscellaneous  work  on  which  we 
are  using  boiled  linseed  oil.  The.se  products  are  simply  re- 
ducing or  thinning  oils,  whereas  these  products  are  offered 
and  placed  on  the  market  to  replace  linseed  oil  for  all  pur- 
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poses  in  the  mixing  of  paint,  with  equal  if  not  better  results 
than  obtainable  by  the  use  of  linseed  oil. 

These  substitute  oils  mix  readily  with  linseed  oil,  turpen- 
tine and  Japan  and  show  no  signs  of  curdle  or  separation. 
They  also  hold  in  suspension  the  pigments  equally  as  well  as 
those  mixed  with  boiled  linseed  oil.  I  have  also  found  that 
the  covering  and  working  qualities  of  paint  mixed  with  them 
are  equally  as  good  as  those  mixed  with  boiled  linseed  oil. 
It  is  our  custom  to  add  a  small  quantity  of  Japan  dryer  to 
our  paints  mixed  with  boiled  linseed  oil,  and  I  lind  that  paint 
mixed  with  these  substitute  oils  dries  as  well,  without  adding 
dryer,  as  the  paint  mixed  with  boiled  linseed  oil  and  dryer. 
Some  "of  these  oils,  however,  are  a  little  darker  in  color  than 
boiled  linseed  oil,  and  where  white  or  light  colors  are  used 
they  show  a  little  discoloration,  which  might  be  objected  to 
where  light  colors  are  used. 

I  prepared  10  wooden  panels,  two  each  of  which  are  done 
with  the  substitute  oils  and  two  done  with  boiled  linseed  oil. 
On  one  set  of  panels  the  pigment  is  white  lead,  ground  in  oil, 
and  on  the  other  set  of  panels  Venetian  red,  ground  in  oil. 
The  colors  were  carefully  mixed,  and  the  same  amount  of 
pigment  and  oil  was  used  in  each  one,  and  the  color  applied 
with  separate  brushes.  The  panels  were  placed  on  the  south 
side  of  our  paint  stockroom  at  an  angle  of  about  45  deg.  The 
panels  were  placed  out  for  exposure  test  March  4,  1921,  and 
taken  in  July  31,  1923,  making  an  exposure  of  about  28 
months. 

The  panels  on  whicli  white  lead  was  used  as  a  pigment 
show  signs  of  cracking  and  breaking  down.  Those  on  which 
Venetian  red  was  used  as  a  pigment  are  in  much  better  con- 
dition and  show  no  signs  of  cracking  or  breaking  down. 
Upon  close  examination,  the  panels  done  with  boiled  linseed 
oil  have  a  trifle  more  life  and  are  in  better  condition  than 
those  done  with  the  substitute  oils. 

We  have  all  had  occasion  to  test  a  great  many  substitutes  of 
various  kinds.  A  great  many  of  these  are  obsolete  at  the  pres- 
ent time  and  nothing  more  is  heard  of  them.  From  my  tests 
with  these  linseed  oil  substitutes,  a  great  improvement  has 
been  made,  and  the  time  is  fast  approaching  when  there  will 
be  suitable  substitutes  for  linseed  oil  in  the  painting  industr)'. 

Owing  to  the  exorbitant  prices,  and  the  claim  that  there  is 
a  shortage  of  linseed  oil,  it  is  the  duty  of  every  foreman 
painter  to  make  tests  with  linseed  oil  substitutes,  to  prove 
to  his  own  satisfaction  that  equally  as  good  if  not  better  re- 
sults are  obtainable  by  the  use  of  substitutes,  at  a  less  cost 
to  the  railway  he  is  serving.  He  should,  however,  not  stop 
at  this,  but  should  conduct  consecutive  tests  in  order  to  be 
sure  that  the  same  product  is  being  furnished  as  originally 
offered. 

Paper  by  H.  C.  Allehoff 

In  January  1921  samples  of  substitutes  for  linseed  oil 
w-ere  sent  to  me  with  request  to  make  tests.  Sample  panels 
were  painted  with  two  coats,  white  lead,  box  car  red  and 


carbon  black.  These  panels  have  been  exposed  since  Feb- 
ruary, 1921. 

While  mixing  these  oils  with  the  pigments,  I  found  them 
to  mix  equally,  the  time  of  amalgamation  being  the  same. 
When  mixed,  they  disclosed  a  slight  variation  in  colors.  The 
table  shows  the  difference  in  shade,  the  lowest  per  cent  show- 
ing the  lightest  in  color. 

After  painting  on  glass  and  allowing  three  hours  to  set, 
I  found  the  suspension  equal,  excepting  No.  5,  which  sepa- 
rated and  resembled  frosted  glass,  on  the  box  car  red  only. 
The  white  and  black  remained  in  suspension. 

I  found  the  drying  of  the  substitutes  much  better  than  the 
linseed  oil.  The  table  will  show  the  per  cent  of  variation 
in  exact  drj'ing  time. 

I  tested  the  clear  oils  for  buo}"ancy  by  placing  teaspoon- 
fuls  on  pieces  of  glass.  The  table  shows  the  number  of 
inches  or  fractions  thereof  that  each  one  flowed.  For  the 
buoyancy  when  mixed  and  standing  for  12  hours,  showing 
the  amount  of  liquid  floating,  by  separation,  see  Column  G 
of  the  table. 

After  90  days'  exposure,  painted  on  glass,  I  tested  the 
elasticity  of  the  film  by  scratching  it  with  a  knife.  I  found 
the  substitutes  very  hard  and  brittle,  whereas  the  linseed  oil 
would  cut  off  in  long  elastic  films.  The  table  will  show  the 
per  cent  of  difference. 

On  the  test  panels,  after  90  days"  exposure,  I  found  the 
substitutes  receding  in  gloss.  The  chart  will  show  the  per 
cent  of  variation  at  the  end  of  90  days. 

As  to  the  combination  of  reducing  oils  and  the  amount  of 
linseed  that  should  be  added,  in  order  to  prolong  life  or 
add  to  the  wearing  qualities,  this  is  a  matter  of  judgment 
depending  entirely  on  the  weight  of  the  reducing  oil.  A 
light  oil  will  give  better  wear  by  adding  50  per  cent  of  lin- 
seed, whereas,  a  heavy  reducing  oil  w'ould  only  require  25 
per  cent  in  order  to  make  it  as  serviceable  as  the  other  with 
50  per  cent.  I  have  noticed  from  practical  experience,  when 
using  a  reducing  oil  thin  in  body,  that  it  requires  so  much 
pigment  in  mixing  to  the  right  consistency  for  painting,  that 
when  dry  it  will  only  show  a  dull,  silky  gloss.  By  adding 
25  per  cent  linseed,  a  good  semi-gloss  will  be  obtained,  and 
by  adding  50  per  cent  of  linseed,  it  will  resemble  a  linseed 
oil  painted  surface. 

Paper  by  J.  McCarty 

I  have  tested  out  diree  grades  of  substitute  turpentine  that 
are  now  in  use  to  a  considerable  extent.  Two  are  of  a  petro- 
leum product,  especially  refined  and  free  from  grease.  When 
used  in  Japan  colors  the  evaporation  and  flattening-out  is 
much  slower  than  pure  turpentine,  their  solvent  pow-er  varies 
considerably  wdien  coming  in  contact  with  some  of  the  various 
makes  of  Japans  and  an  immediate  souring  takes  place 
when  mixing  with  varnish  materials.  These  substitutes  are 
net  of  much  value  in  railway  equipment  painting. 


Comparative  Test  D.wa  for  Linseed  Oil  a.n-d  Several  Substitutes 

.\  R  C 


H 


5g                                                      C            <  B              <              ^                   U?  >  y.              (A.              C  C  ^             '—                   a 

1 7H          lib.          y^pt.          H  lb.          Vipt.         lib.  14  pt.  O.K.          100         24-36  3      in.  100          100         A  in 

2   Vyi          lib.          Yivt.          /lib.          'Apt.          lib.  >i  pt.  O.K.          100          14-24  4      in.  96         100         A  in. 

1-A 7'4         lib.         'Apt.         'Alh.         'Apt.         lib.  'Apt.  O.K.           98           8-14  7      in.  100           70         '4  m. 

2-A  7'A         lib.         J4  pt.         '/,]h.         'Apt.         lib.  'Apt.  O.K.           98           8-14  7      in.  96           70         '/^  m. 

3  TAi         lib.         '-^  pt.         '4  1b.         i/J  pt.         lib.  'Apt.  O.K.         lOO         14-24  4      in.  110         110         A  in. 

4   7              lib.          'Apt.          'AtXb.          'AiPt.          lib.  'Apt.  O.K.            99            8-14  6'/;  in.  96           90         A  in. 

5 TA         lib.         !4  pt.         5^  lb.         54  pt.         lib.  'Ai  pt.  100           8-14  6^5  in.  98           90         "4  in. 

Note: — Xo.   1   is  raw  linseed:  No.  2.  boiled  lin«eed;  Nos.  1-A  and  2.A  a  substitute  oil,  raw  and  boiled,  respectively;  No.  3,  raw  linseed  oil,  1  gal.,  and  1  lb 
litharge,  heated  until  amalgamated;  Nos.  4  and  5,  substitute  oils. 

Column  B — Test  for  color  by  placing  between  two  glasses,  allowing  1  per  cent  per  shade  difference  in  decrease  of  light. 

Column  C— 1-A,  2-A,  4  and  5.  set  up  in  S  hours,  dry  in  14  hours:  2  and  3  surface  dry  14  hours,  dry  24  hours;  Nos.  1  and  3,  6  hours. 

Column  G — Amount  of  liquid  flowing  after  standing  twelve  hours. 

Column  H — Estimated  valuation  two  coats  allowing  four  years'  exposure. 
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One  other  turpentine  substitute  whicli  is  more  expensive 
than  the  petroleum  products  but  much  lower  in  price  than 
pure  turpentine,  is  solvent  in  all  grinding  Japans  and  var- 
nish materials,  and  does  not  show  any  signs  of  sou^pg  when 
coming  in  contact  with  varnish  or  epamel.  ■  Wheii'  mixing 
with  Japan  colors  the  evaporation  and  flattening-out  is  about 
the  same  as  pure  turpentine.  This  substitute  is  taking  the 
place  of  pure  turpentine  for  all  classes  of  work  and  general 
use  at  the  present  time  in  all  paint  materials  at  our  shop. 

In  making  tests  of  the  substitute  linseed  oil  samples  sent 
to  me  I  had  sample  boards  painted  with  a  mineral  paint, 
ground  to  semi-paste  with  pure  linseed  oil  and  thinned  with 
each  of  these  sample  oils,  painted  three  coats  and  exposed  to 
the  weather  for  14  months  on  tlie  south  side  of  our  paint 
stock  building  at  an  angle  of  about  45  deg. 

A  chemical  test  of  these  oils  shows  the  following  results*: 

l-A  2-A  4 

Volatile    53.6  per  cent  54.4  per  cent  46.3  per  cent 

Time  of  drying  at  100  deg.  F. .  .  5  hrs.  2^  hrs.  1 '/5  hrs. 

Water    test — whitening     none  none  none 

Film     tough  tough  tough 

There  is  a  considerable  variation  in  the  percentage  of 
volatile  matter  (benzine);  sample  No.  4  contains  consider- 
ably less  than  the  others.  There  was  also  a  good  deal  of 
difference  in  the  time  of  drying.  Sample  Xo.  l-A  is  much 
low'er  than  the  others.  This  drying  test  was  made  at  a  tem- 
perature of  100  deg.  F.  in  order  to  make  duplicate  tests 
at  any  time  of  the  year.  In  practice  when  exposed  at  ordi- 
nar}-  shop  temperature  the  time  of  drving  would  he  over 
double  that  found  at  a  temperature  of  100  deg.  F. 

These  samples  all  appear  to  be  composed  of  China  w^ood 
oil  or  a  similar  base,  and  all  are  resistant  to  water.  A  good 
deal  of  the  value  of  this  oil  material  in  preserving  wood 
would  depend  upon  the  thickness  of  the  paint  film,  and  con- 
sequently the  results  in  service  would  not  be  likely  to  be  so 
durable  as  though  a  paint  composed  of  pure  linseed  oil  were 
used.  The  sample  panels  that  were  exposed  to  14  months' 
weather  test  show  up  well  and  the  durability  of  these  oils 
and  the  linseed  oil  are  about  the  same.  In  pressing  the 
paints  between  two  pieces  of  glass  no  difference  of  shade  in 
color  was  noticeable.  In  flowing  out  a  sample  on  glass  the 
substitute  oils  show  more  weight  in  body  than  linseed  oil. 

Time  of   Drying  on   Glass  .After  Floating 

Hours  to  dry 
to  bottom 

Sample    No.    4 6 

No.    5 20 

No.    2-A 14 

No.    l-A 20 

Boiled  linseed   oil 24 

Precipitation  in  mineral  paints  takes  place  more  readily 
with  the  No.  5,  No.  l-A  and  No.  2-A  oils  than  with  linseed 
oil.    The  No.  4  sample  holds  the  paint  in  suspension  equally 

*These  samples  are  of  the  same  materials  as  those  referred  to  in  Mr. 
Allehoff's  paper,  v^hich  bear  the  same  numbers. 


as  good  as  linseed  oil.  These  paints  were  put  in  glass  jars, 
sealed  and  let  stand  for  12  months.  When  opening  the  oil 
and  No.  4  oil  mixture  the  oil  was  floating  on  top  but  mixed 
up  readily.  The  samples  mixed  up  with  No.  5  oil  and  the 
Nd.  l-A  and  No.  2-A  oils  were  precipitated  solid  in  the 
bottom. 

Discussion 

The  discussion  of  this  report  dealt  principally  with  the 
necessity  for  practical  tests  to  determine  the  physical  char- 
acteristics of  paint  materials  to  supplement  the  chemical 
tests.  One  case  was  cited  in  which  a  substitute  for  turpen- 
tine had  been  pronounced  satisfactory  for  universal  u.se  on 
the  basis  of  the  results  of  a  chemical  analysis,  which  would 
not  dr}^  when  u.sed  as  a  paint  material.  .After  standing 
several  hours,  an  appreciable  amount  of  paraffin  had  sepa- 
rated at  the  top,  and  rubiiing  the  finger  over  the  painted 
surface  caused  a  change  of  color.  The  imjiortance  of  find- 
ing suitable  substitutes  for  turpentine  and  linseed  oil  were 
also  touched  upon,  as  only  in  this  way  can  the  cost  of  these 
materials  be  kept  at  a  reasonable  figure.  Not  all  substi- 
tutes are  satisfactory,  however.  Some  substitute  materials 
have  been  found  to  be  dangerous  to  use,  causing  soreness 
of  the  hands  and  faces  of  the  painters  handling  them. 


Relation    of    Draft    Gear    Capacity    to 
Rough  Handling 

HTHE  study  of  the  rough  handling  of  cars  made  by  the 
Freight  Claim  Division  of  the  American  Railway  Asso- 
ciation show",  that  speed  is  the  principal  contributing  factor, 
followed  closely  by  draft  gear  capacity.  It  has  been  found 
that  when  cars  collide,  the  forces  between  them  increase  at 
a  much  greater  rate  than  the  velocities.  Tests  made  by  the 
Inspection  and  Test  Section  of  the  United  States  Railroad 
Administration  and  data  of  the  Norfolk  &  Western  on  two 
40-ton  cars  equipped  with  draft  gears  which  close  at  an  im- 
pact velocity  of  two  miles  per  hour,  show  that  when  the 
cars  traveled  at  1  mile  per  hour,  the  reaction  forces  amounted 
to  20,000  lb.;  at  IJX  miles  per  hour,  40,000  lb.;  at  2  miles 
per  hour,  the  impact  velocitv  at  which  the  gears  close,  70,000 
lb.,  and  at  lyi  miles  per  hour,  630,000  lb.  This  shows  that 
after  the  gears  close,  an  increase  of  only  yi  mile  per  hour,  or 
25  per  cent  in  speed,  resulted. in  an  increase  in  the  reaction 
forces  of  560,000  lb.,  or  800  per  cent.  Another  test,  using 
two  57J^-ton  cars  equipped  with  drjft  gears  closing  at  a 
speed  of  4  miles  per  hour,»showed  that  at  4  miles  j>er  hour 
the  reaction  forces  were  370,000  lb.,  and  at  4J^  miles  per 
hour,  1,140,000  lb.  In  this  case  with  an  increase  of  y^  mile 
per  hour,  or  12^^  per  cent  in  speed,  there  was  an  increase  of 
770,000  lb.,  or  208  per  cent  in  reaction  forces,  and  that  after 
the  draft  gears  go  solid  they  no  longer  serve  their  purpose. 


Orderly  Arrangement  of   Lumber  Piled    by  Sizes  Between    Modern   Car  Shop  and    Dry   Kiln 


Composite  Hopper   Lav  nuut   for  tnc  At' 


O"   .:>r.   i^oiiis   i'y   til 


Composite  Hoppers  for  the  Nickel  Plate 

Wooden  Sides  and  Flooring  Are  Found  to  Be  More  Economical  Than 
All  Steel  in  Cost  of  Building  and  Maintenance 


COMPOSITE  hopper  cars  of  unique  design  have  just 
been  completed  for  the  New  York,  Chicago  &  St.  Louis 
by  the  Pressed  Steel  Car  Company,  McKees  Rocks,  Pa. 
The  entire  construction  of  the  cars,  from  the  side  sill  down 
and  including  also  the  center  sills,  center  sill  cross  ridge  and 
the  entire  ends  of  the  car,  is  the  same  as  commonly  used  in 
the  construction  of  all-steel  hopper  cars.  The  essential  dif- 
ference is  the  application  of  wooden  sides  and  flooring  to  the 
steel  frame.  The  superstructure  consists  of  an  all-steel  frame 
to  which  plunks  for  side  wall  and  flooring  have  been  bolted. 


Interior   View   of   the   Completed    Car 

Replacement  of  the  wooden  sides  and  flooring  with  steel  can 
be  readily  accomplished  without  otherwise  making  any 
changes  in  the  car,  except,  possibly,  the  removal  and  replace- 
ment of  some  of  the  rivets  through  the  framing.     To  avoid 


corrosion  as  far  as  possible,  copper-bearing  steel  is  used  for 
all  sheets  exposed  to  coal  loading. 

The  original  design  was  developed  in  1916,  at  the  request 
of  J.  J.  Bernet,  president  N.  Y.  C.  &  St.  L.,  to  avoid  the  use 
of  steel  as  far  as  possible  on  account  of  the  high  price  and 
scarcity  of  steel  that  prevailed  at  that  time  and  having  in 


Interior   View   of  the   Car    Before   Wooden    Flooring    and   Side   Walls 
Are    Applied 

mind  also  the  heavy  maintenance  of  all-steel  cars  due  to 
corrosion.  During  the  five  years  that  the  original  cars  have 
been  in  use,  the  maintenance  has  consisted  chiefly  of  repaint- 
ing the  steel  parts. 

Changes  From  Original   Design 

There  were  750  cars  built  according  to  the  original  design. 
These  cars  have  given  satisfactory  service  to  the  railroad 
company  for  over  five  3'ears,  and  there  were  verj'  few  changes 
in  working  up  the  design  for  the  new  cars.     The  only  im- 
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portant  changes  made  were  increases  in  the  length  and  height 
to  obtain  greater  cubic  capacity.  The  inside  k-ngth  was 
increased  from  30  ft.  to  33  ft.  8  in.,  and  the  height  from  the 
bottom  of  the  side  sill  to  the.  top  side  angle  was  increased 
from  7  ft.  3yi  in.  to  7  ft.  11  lii  in.  Friction  draft  gears 
were  applied  to  conform  to  recommendations  of  the  American 
Railway  Association  and  some  slight  reinforcements  of  center 
sills  and  body  to  compensate  for  the  increase  in  length  were 


--f  VJ;"5v  '- 


S'e^'OverSdeSills ->| 


Cross    Section    of    Nickel    Plate    Composite    Hopper    Car 

also  made.  Tlie  distance  between  the  truck  centers  was  in- 
creased from  21  ft.  9  in.  to  24  ft.  9  in.,  which  increased  the 
total  distance  over  the  striking  plates  from  31  ft.  W/z  in.  to 
35  ft.  ly^  in.  The  design  of  the  truck  side  frames  was 
changed  also  to  conform  to  present  practice.  These  changes 
effected  an  increase  of  390  cu.  ft.  and  19,800  Uj.  in  the 
capacity  of  the  car,  when  loaded  with  soft  coal. 

Underframing 

The  center  sills  consist  of  two  15-in.,  5S-lb.  channels,  34 
ft.  834  in.  long,  spaced  12?s  in.  apart  for  their  entire  length. 
No  cover  plate  is  applied,  but  reinforcement  is  obtained  by 
means  of  three  corrugated  pressed  steel  stiffeners,  two  2  ft. 
434  in.  from  the  center  line  of  the  body  bolster  and  one  at  the 


center  of  tlie  car,  respectivcl}-,  and  also  at  the  bottcjm  by  4-in. 
by  fs-in.  by  ^s-in.  angles  which  extend  from  the  outward 
end  of  the  center  sill  50Js  in.  beyond  the  center  line  of  the 
body  bolster  to  the  slope  sheet  of  the  hopper.  'I'his  bottom 
angle  overlaps  the  application  of  the  hopper  inside  sheet  and 
the  center  sill  cover  so  that  the  center  sill  is  considered  as 
reinforced  to  an  extent  approximately  equal  to  that  of  a  top 
cover  plate.  The  cross-section  of  center  sills,  not  including 
the  bottom  reinforcing  angles,  is  32.36  sq.  in. 

The  end  sills  arc  made  of  8-in.,  lljX-lb.  channels  fastened 
to  the  side  sills  with  3yj-in.  \iy  .^yi-in.  by  5/16-in.  angles. 
They  are  reinforced  by  diagonal  braces  of  S-in.  by  3-in. 
by  S/16-in.  angle  section,  extending  from  the  outside  corners 
to  a  5/16-in.  angle  .section,  extending  from  the  outside 
corners  to  a  5/16-in.  cover  plate  connecting  the  body  bolster 
and  draft  sills.  The  side  sills  consist  of  j4-in-  plate,  flanged 
at  the  bottom,  with  11  ^-in.  vertical  sides,  to  which  the  side 
posts  and  side  post  braces  are  riveted.     The  hopper  and  the 


-3'6^  Over  End  Silh- 
Section  at   the   Bolster  of  Nickel   Plate   Composite   Hopper  Car 

floor  framing  are  riveted  directly  to  the  side  sills  and  center 
sills,  thus  giving  the  necessary  stiffness.  The"body  bolsters 
consist  of  ,'4-in.  plate  reinforced  at  the  jjottom,  center  sills, 
intermediate  section  and  ^  side  sills  *by  334-in.  by  3-in.  by 
5/16-in.  angles  and  by  ^-in.  top  and  bottom  cover  plates. 
The  center  plate  casting  is  riveted  directly  through  the  center 
sill  channels  to  the  bolster. 


c.-4'i3ixll.3Lb.Bulb/lr:gle  jC 


Side    Construction    of    Nickel    Plate    Composite    Hopper    Car 
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Side  Framing 

The  sides  are  built  of  lyi-va..  by  10-in.  shiplap  siding 
bolted  to  a  framework  of  3  in.,  6.7-lb.  Z-bars,  except  the 
Z-bar  at  the  ends  of  the  bolster,  which  is  8.5  lb.  In  order  to 
facilitate  interchangeability  from  wood  to  steel,  the  side 
planks  are  cut  to  reach  from  the  end  to  the  center  of  the 
center  side  post.  A  %-in.  copper  bearing  steel  plate  is  used 
as  a  splice  and  extends  from  the  top  side  bulb  angle  down 
to  the  cross  ridge  gusset.  The  measurement,  from  the  bottom 
of  the  side  sill  to  the  top  of  the  top  angle,  is  7  ft.  11J4  in- 
and  the  total  height  from  the  top  of  the  rail  is  11  ft.  2^^  in. 
These  measurements  are  65's  in.  above  that  of  the  U.  S.  R.  A. 
standard  hopper  cars  of  all-steel  construction.  Each  of  the 
side  posts  is  riveted  directly  to  tlie  side  sill  and  braced  as 
shown  in  the  drawing.  The  comer  post  is  a  3j4-in.  by 
3J<2-in.  by  5/16-in.  angle,  to  which  the  siding  is  bolted.  The 
end  sheets  are  steel  and  riveted  to  the  comer  posts.  The 
top  side  angle  is  a  4-in.  by  Syi-in.  bulb  angle,  commonly 
used  on  all-steel  cars. 

Flooring 

The  same  size  shiplap  used  for  the  sides  is  also  used  for 
the  flooring  and  is  bolted  to  the  frame  in  much  the  same 
manner  as  an  all-steel  floor  would  be  riveted.  The  hoppers 
and  hopper  doors  are  constructed  of  copper-bearing  steel  to 
prevent  corrosion.  With  the  single  exception  that  the  sides 
and  flooring  are  of  w'ood,  the  general  interior  appearance  is 
the  same  as  any  ordinary  hopper  car. 

The  trucks  have  box  section,  cast  steel  bolsters  and  cast 
steel  side  frames  with  the  journal  boxes  cast  integral  with 
the  frame.  The  stencilled  capacity  of  the  car  is  110,000  lb. 
The  light  weight  averages  about  42,300  lb.,  which  compares 
favorably  with  an  all-steel  hopper  car  of  equivalent  strength 
and  cubic  capacity.  The  cubic  capacity  of  the  new  cars  is 
2,050  cu.  ft.  level  full  and  2,295  cu.  ft.  with  a  10-in.  heap. 


The  Pullman  Company's  Contribution 
to  Railroad  Safety* 

By  E.  F.  Carry 

President,  Pullman  Company 

'T'HE  Pioneer,  the  first  Pullman  car  constructed  from  the 
ground  up  by  Mr.  Pullman,  in  1865,  was  fittingly 
named.  It  marked  with  its  monitor  roof  and  general  sturdi- 
ness  a  tremendous  advance  in  the  art.  of  car  building,  and 
was  truly  a  pioneer  in  so  far  as  strength,  safety  and  solidity 
in  passenger  car  construction  was  concerned. 

The  record  of  Pullman  achievement  in  improvement  and 
development  of  railroad  equipment  is  one  of  constant  pro- 
gression. Probably  the  Pullman  vestibule  would  be  accorded 
premier  position  by  railroad  men  the  world  over  as  the  de- 
vice which  has  done  more  than  any  other  to  render  railway 
travel  safe.  Communication  between  cars  in  a  train  at  high 
speed  would  be  perilous  were  it  not  for  this  vestibule.  It  not 
only  renders  passage  from  car  to  car  secure  and  protects 
passengers  from  exposure,  but  it  provides  to  a  marked  extent 
a  bulwark  against  serious  damage  to  the  body  of  the  car  and 
its  occupants  from  the  lighter  shocks  and  wrecks.  The  en- 
closed vestibule  of  today  is  a  development  of  the  narrow 
vestibule  brought  out  in  1887,  and  since  its  introduction  in 
1893  has  become  the  universal  standard  for  all  important 
trains. 

The  Six-Wheel  Truck  a  Contribution  to  Safe  Travel 

Another  important  Pullman  development  for  the  heavier 
passenger  train  cars  is  the  six-wheel  truck  with  its  long 
wheel  base.    Its  excellent  general  arrangement  and  fine  riding 

•Part  of  a  paper  read  before  the  meeting  of  the  Steam  Railroad  Section  of 
the  National  Safety  Council,  held  at  Buffalo,  N.  Y.,  October  2.  3  and  4. 


qualities  contribute  greatly  to  comfortable  travel.  The  ex- 
cellency of  this  truck  design  has  led  to  its  general  adoption 
for  heavy  passenger  equipment  cars.  Its  contribution  to 
safety,  particularly  in  high  speed  service  in  our  heaviest  train, 
lies  in  the  fact  that  with  six  wheels  a  journal  broken  or  burnt 
off  in  service  will  not  necessarily  cause  a  wreck,  while  with  a 
four  wheel  truck  disaster  practically  would  be  unavoidable. 

Other  Mechanical  Developments  in  Pullman  Car 
Safety 

Early  recognizing  the  importance  of  providing  a  bulwark 
against  collisions  (in  addition  to  the  enclosed  vestibules), 
special  protective  features,  generally  designated  as  anti- 
telescoping  devices,  were  first  introduced  in  Pullman  cars. 
These  devices  consisted  of  steel  introduced  at  the  sills,  in  the 
ends,  and  at  the  top  of  the  vestibule.  To  the  extent  to  which 
such  devices  are  capable  of  absorbing  energy  by  resistance  to 
distortion  and  rupture,  they  afford  collision  protection  to  the 
car,  and  the  use  of  extra  metal  for  this  purpose  has  become 
general  in  the  construction  of  passenger  equipment. 

Among  other  noteworthy  improvements  developed  or 
adopted  for  use  on  Pullman  equipment  in  recent  years  there 
may  be  listed : 

Locking  bolts  for  connecting  trucks  to  bodies  as  an  anti- 
telescoping  feature. 

New  truck  design  which  permits  of  greater  ease  of  inspec- 
tion and  with  its  pivoted  and  boxed  in  equalizers  is  a  safe- 
guard against  the  possibility  of  wreck  due  to  a  broken 
equalizer. 

Development  and  adoption  of  a  practical  application  of 
the  new  A.  R.  A.  standard  Type  D  freight  coupler  for  pas- 
senger cars  and  correspondingly  strong  draft  gear  attach- 
ment to  prevent  the  breaking  in  two  of  long  trains  and  the 
breakage  of  coupler  knuckles  occasionally  experienced  with 
ordinary  couplers. 

Improved  generator  suspension  to  insure  against  the  pos- 
sibility of  wrecks  due  to  the  loosening  and  dropping  of  gen- 
erators. 

The  improved  step  box,  with  a  larger  surface  area  and 
without  the  hand-hole  on  the  top  of  the  box  in  which  small 
French  heels  are  sometimes  caught. 

The  anti-pinch  device  on  car  doors  to  prevent  fingers 
getting  caught  between  the  door  and  door  jamb. 

Guard  rails  on  the  hallway  windows. 

The  floor  lights  in  the  aisle  at  night  when  the  major  light- 
ing system  has  been  turned  off. 

Berth  locking  device  to  prevent  the  upper  berth  folding  up 
unexpectedly.  Safety  step  ladder  to  be  used  in  ascending  to 
and  descending  from  the  upper  berth. 

Curtain  guards  for  upper  berths  to  prevent  the  occupant 
rolling  out. 

Inside  vestibule  grab  handle  to  steady  the  passage  from 
car  to  car. 

Vestibule  roller  curtains,  to  prevent  people  catching  their 
fingers  between  diaphragm  and  face  plates. 

Improved  hinged  buffer  plate,  to  prevent  feet  being  caught 
between  the  end  sill  and  the  buffer.  This  plate  also  presents 
a  smooth  surface  and  eliminates  tripping  hazards. 

Vestibule  ceiling  lamp  over  the  trap  door.  This  not  only 
provides  illumination  during  transit  from  car  to  car,  but  also 
guides  the  footsteps  when  entering  and  leaving  the  car. 

Pullman  equipment  is  constantly  scrutinized  and  all  sug- 
gestions affecting  the  safety  or  comfort  of  passengers  receive 
careful  consideration.  Inventive  geniuses  in  car  equipment 
all  over  the  country  regard  Pullman  approval  as  a  mark  of 
merit  and  gladly  afford  the  Pullman  Company  a  chance  to 
investigate  and  try  out  new  devices.  Our  own  chemical 
and  physical  laboratories  are  constantly  engaged  on  the  work 
of  research,  investigation,  examination,  and  check  on  ma- 
terials, and  an  inspection  force  is  everlastingly  on  the  job. 
They  examine  materials,  they  keep  an  eye  on  equipment  and 
watch  service. 
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Ventilation   Studies    for   Passenger    Health 

Among  the  important  contributions  of  the  Pullmiin  Com- 
pany to  the  hygiene  of  railway  travel  are  its  studies  in  car 
ventilation,  which  began  in  1905.  When  our  study  of  this 
subject  was  begun  the  science  of  ventilation  was  just  emerging 
from  the  dark  ages  of  misconception  and  error,  and  rays 
from  the  light  of  exact  knowledge  were  just  beginning  to 
touch  it.  The  sun  is  fully  up  now,  and  it  enables  us  to  see 
how  important  are  heat  and  heating  facilities  in  connection 
with  air  supplies.  Indeed,  it  has  shown  us  the  proper  con- 
trol of  heat  is  a  more  important  hygienic  problem,  and  a 
rather  more  difficult  one,  than  the  maintenance  of  a  proper 
supply  of  air.  This  has  led  us  to  multiply  our  heat  units 
and  controls  for  a  car  from  one  to  seven.  That  also  makes 
for  health. 

The  blow  fan  is  an  important  adjunct  to  the  maintenance 
of  good  air  conditions  which  was  first  introduced  into  rail- 
way service  by  the  Pullman  Company.  And  the  small  louvre 
mounted  in  the  window  sash,  which  may  be  opened  and 
closed  by  the  passenger  according  to  his  desire,  is  a  recent 
innovation  which  is  worthy  of  a  place  in  this  list. 

Pure  Water  Facilities  on  Pullman  Cars 

Of  almost  equal  importance  with  air  is  the  water  supply 
of  a  car.  It  must  be  supplied  for  drinking,  and  its  avail- 
ability for  the  purposes  of  toilet  and  cleaning  adds  to  com- 
fort and  healthful  conditions.  In  recent  years,  the  United 
States  Public  Health  Service,  in  co-operation  with  state  and 
city  boards  of  health,  has  taken  over  the  task  of  seeing  to  it 
that  the  waters  supplied  by  common  carriers  are  of  proper 
standard  of  purity;  they  must  all  be  examined  and  certified 
at  regular  intervals.  And  it  is  fair  to  say  that  they  are 
practically  all  and  always  safe  now  as  delivered  to  the  car. 

But  there  are  sources  of  possible  contamination  after  the 
water  is  safely  aboard — the  cooler;  ice  that  goes  into  it;  and 
v.-orst  of  all,  its  final  container,  the  cup.  In  1912  we  began 
dividing  water  coolers  into  two  compartments  so  that  ice  and 
water  would  be  kept  separate.  But  this  left  the  cooler  open 
for  the  possible  entn,'  of  foreign  materials,  so  in  1920  we 
developed  a  method  of  doing  away  with  the  open  cooler  en- 
tirely, substituting  for  it  a  cooling  chamber  which  is  part  of 
the  pressure  system  about  which  the  ice  is  packed — un- 
doubtedly the  best  and  safest  plan  that  has  ever  been  put  into 
use.  The  coinmon  drinking  cup  was  universally  abolished 
and  the  individual  paper  cup  substituted  about  10  years  ago. 

Lest  we  be  too  generous  with  ourselves  in  the  appropria- 
tion of  laurels,  let  it  be  admitted  at  once  that  dividing  the 
water  cooler  and  abolishing  the  common  cup  were  not  origi- 
nal conceptions.  They  were  first  demanded  by  the  state 
health  officer  of  Kansas.  But  once  the  demand  was  made, 
the  idea  was  accepted  by  the  Pullman  Company  and  costly 
improvements  were  made  universal  that  were  only  locally 
necessary.  And  the  common  towel  was  unknown  in  Pullman 
cars  long  before  it  became  the  object  of  the  official  taboo 
in  any  of  the  states. 

There  are  many  minor  sanitar)'  features  of  Pullman  equip- 
ment and  service'  that  would  be  worthy  of  being  classed  as 
contributions  to  the  safety  of  travel  in  a  more  extended  dis- 
course— plumbing  and  toilet  arrangements,  the  care  and 
handling  of  linen,  fumigation  and  disinfection,  the  encas- 
ing of  beds  and  bedding,  first  aid  packets  on  cars,  and  others 
—but  they  may  be  only  mentioned  here.  Particular  claims 
may  be  made,  however,  for  the  dental  lavatory,  adopted  in 
1909,  and  the  open-front  toilet  seat,  adopted  five  years  ago. 
The  Standard  Railway  Sanitary  Code 

In  1905  the  Pullman  Company  established,  and  has  since 
maintained,  the  first  department  of  sanitation  conducted  by 
any  common  carrier  in  this  countn,'.  Through  this  department 
it  has  kept  in  close  touch  with  sanitary  progress  in  general 
and  with  railway  sanitation  in  particular.  One  of  the  things 
we  have  had  to  contend  with  is  a  great  diversity  of  sanitary 


laws  and  regulations  in  the  .-states,  which  have  sometimes 
been  contradictory,  often  inharmonious,  and  occasionally 
entirely  impractical  or  absurd.  Partly  through  the  efforts 
of  our  department  of  sanitation  there  has  been  developed 
in  the  la.st  few  years  a  Standard  Railway  Sanitary  Code, 
covering  all  the  important  features  of  safeguarding  the  health 
of  railway  travelers,  as  a  proposed  substitute  for  the  diverse 
state  and  national  laws  and  regulations  which  went  before 
it.  This  has  now  been  adopted  by  31  of  the  states,  and  the 
interstate  regulations  have  been  so  revised  as  to  be  entirely 
harmonious  with  it,  so  that  uniformity  of  public  require- 
ments is  fast  replacing  the  former  chaos.  In  so  far  as  we 
have  contributed  to  the  formation  and  the  introduction  of  this 
code — and  that  is  materially — we  have  contributed  not  only 
to  the  safeguards  of  health  in  railway  travel,  but  to  the  peace 
of  the  railways  as  well. 


Recent  Decisions  of  the  Arbitration 
Committee 

(The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  time.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railii'uy  Mechanical  Engineer  will  print  abstracts  of  deci- 
sions as  rendered.) 


Owrner  Responsible  for  Defects  Resulting  from  Long 

Usage 

On  Januar}-  17,  1921,  the  Union  Refrigerator  Transit  re- 
frigerator car  No.  .5806  underwent  repairs  at  the  Corbin,  Ky., 
shops  of  the  Louisville  &  Nashville,  which  involved  the  re- 
newal and  repair  of  the  center  sills,  cross  tie  members,  part 
of  the  flooring  and  one  intermediate  sill.  Charges  for  repairs 
made  to  this  car  were  included  in  the  Louisville  &  Nashville 
bill  for  August,  1921,  to  the  amount  of  $352.88  against  the 
Union  Refrigerator  Transit  Company,  the  total  cost  of  repairs 
to  this  car  being  $216.01. 

Exceptions  were  taken  to  the  entire  charge  for  repairs  made 
to  this  car  by  the  Transit  company,  claiming  that  in  order  to 
bring  about  this  damage  the  car  evidently  met  with  unfair 
usage.  The  Louisville  &  Nashville  claimed  that  after  a 
thorough  investisjation  of  the  movements  in  the  handling  of 
this  car  over  its  rails,  it  w^s  found  that  the  car  met  with  no 
unfair  usage  as  defined  in  Rule  32  and  that  all  repairs  were 
necessitated  by  ordinarv^  wear  and  tear  for  which  a  car 
owner  is  responsible. 

It  was  decided  by  the  Arbitration  Committee  that  "the 
evidence  submitted  does  not  warrant  the  claim  that  the  defects 
in  question  were  the  result  of  any  of  the  conditions  enumera- 
ted under  Rule  32.  Therefore,  owner  is  responsible." — 
Case  No.  1262,  Louis-dlle  &  Nashville  vs.  Union  Refrigerator 
Transit  Company. 


Repairing   Line's   Judgment   Sustained   as   to   Needed 
Repairs 

The  .\.  E.  Staley  Manufacturing  Company's  tank  car  No. 
25  underwent  repairs,  on  account  of  decayed  running  boards, 
at  the  Trans-]\Iississippi  Terminal  Railroad  shops  at  Goulds- 
boro.  La.  The  A.  E.  Staley  Manufacturing  Company  re- 
fused to  pay  the  bill  for  these  repairs.  It  was  claimed  that 
the  car  in  question  had  been  inspected  by  the  owner's  inspec- 
tor at  Decatur,  111.,  before  the  car  had  left  that  point  and  it 
was  found  to  be  in  good  condition.  The  car  went  through 
tw^o  interchanges  at  Decatur,  111.  On  June  2,  1922,  it  was 
set  back  on  the  Illinois  Central  interchange  at  New  Orleans 
and  the  Trans-Mississippi  Terminal  shopped  it  to  its  Goulds- 
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boro,  La.,  repair  track.  The  owner  contended  that  the  car 
should  not  have  been  accepted  from  the  Illinois  Central  until 
after  repairs  had  been  made.  The  Trans-Mississippi  Ter- 
minal claimed  that  these  repairs  were  made  in  good  faith  in 
accordance  with  the  A.  R.  A.  Rules  and  the  United  States 
Safet_v  Appliance  requirements.  Its  records  show  that  "the 
running  board  was  deca^'ed  and  necessitated  renewal  and 
the  expense  was  properl}-  charged  to  the  car  owner." 

The  Arbitration  Committee  decided  that  "no  evidence 
had  been  submitted  to  prove  that  the  contention  of  the  repair- 
ing line  is  incorrect.  Therefore,  bill  against  car  owner  is 
sustained." — Case  No.  1263,  Trans-Mississippi  Terminal 
Railroad  vs.  A.  E.  Staley  Manufacturing  Company. 


Another  Case  of  Damage  Due  to  Weak  Construction 

On  April  11,  1922,  the  Wheeling  &  Lake  Erie  reported 
Green  Bay  &  ^^'estern  box  car  No.  2192  under  M.C.B.  Rule 
120,  enumerating  certain  defects  of  the  body  of  the  car,  which 
it  claimed  was  the  result  of  switching  cars  in  train  No. 
83  at  Creston,  April  10,  1922.  The  Green  Bay  &  Western 
refused  to  handle  this  case  under  Rule  120,  contending  that 
the  evidence  pointed  to  unfair  usage  and  asked  that  the  han- 
dling line  restore  the  car  to  serviceable  condition  at  its  own 
expense.  The  evidence  submitted  in  this  case  was  similar 
to  that  in  Case  1261,  Lehigh  Valley  vs.  Pere  Marquette, 
which  was  reviewed  in  the  October  number  of  the  Railway 
Mechanical  Engineer. 

The  Arbitration  ConmTittee  rendered  practically  the  same 
decision  and  decided  that  there  was  no  evidence  of  the  car 
having  been  subjected  to  any  of  the  unfair  usage  referred  to 
in  Rule  32.  Car  owner  is  responsible. — Case  No.  1264, 
Green  Bay  &  Western  vs.  Wheeling  &  Lake  Erie. 


Owner's   Defects  Associated  With  Unfair  Usage 
Defects 

The  Chicago,  Rock  Island  &  Pacific  at  its  Blue  Island 
shops  on  August  31,  1921,  repaired  St.  L.,  B.  &  M.  car  No. 
2011,  which  is  the  property  of  the  Gulf  Coast  Lines.  The 
repair  bill  included  a  number  of  items,  part  of  which  were 
caused  by  the  car  being  cornered  in  terminal  movement  on  the 
Rock  Island  lines.  When  the  car  was  sent  to  the  shops  for 
repairs,  it  was  found  to  be  in  generally  bad  order  and  ad- 
ditional repairs  to  various  parts  of  the  car  were  found  neces- 
sary. In  accordance  with  the  provisions  of  Rule  41,  the 
Rock  Island  separated  the  owner's  defects  from  the  deliver- 
ing line  defects  and  the  ov^Tier  was  not  billed  for  the  items 
of  repairs  necessary  on  account  of  unfair  usage.  The  Gulf 
Coast  Lines  maintained  that  inasmuch  as  this  was  a  car 
having  a  steel  underframe  and  superstructure,  that  it  would 
not  be  likely  to  break  out  at  the  ends  and  in  its  opinion,  the 
damage  was  the  result  of  the  car  being  cornered,  and  that  the 
entire  charge  should  be  cancelled. 

The  Arbitration  Committee  decided  that  "in  view  of  the 
assurance  of  the  Chicago,  Rock  Island  and  Pacific  that  the 
defects  caused  by  cornering  were  marked  'no  bill'  and  that 
the  other  defects  were  owner's  responsibility  under  Rule  41, 
in  the  absence  of  evidence  to  the  contrary,  the  charge  of  the 
Chicago,  Rock  Island  &  Pacific  should  be  accepted." — Case 
No  1265,  Gulf  Coast  Lines  vs.  Chicago,  Rock  Island  & 
Pacific. 


Non-Interested  Line  Delivers  Defective  Car  to  Owner 

The  Rio  Grande  &  Eagle  Pass  was  notified  bv  the 
Gulf  Coast  Lines  that  R.  G.  &  E.  P.  car  No.  313  was  in 
its  yard  at  Robstown,  Tex.,  in  a  damaged  condition,  aiTd  re- 
quested joint  inspection  to  be  made,  as  the  Texas  Mexican 
Railway  refused  to  accept  the  car.  This  was  agreed  to,  with 
the  proviso  that  upon  receipt  of  the  joint  evidence  certificate 
by  the  Rio  Grande  &  Eagle  Pass,  it  would  advise  disposition 
of  the  car.    Without  waiting  for  instructions  from  the  owner. 


the  Texas  Mexican  received  the  car  from  the  Gulf  Coast 
Lines  and  delivered  it  to  the  owner  at  Laredo,  Tex.  Joint  in- 
spection had  been  made  at  Robstown  by  the  inspectors  of  the 
Gulf  Coast  Lines  and  the  Texas  Mexican.  A  second  inspec- 
tion was  made  at  Laredo  by  the  inspectors  of  the  Texas 
]\Iexican  and  the  Rio  Grande  &  Eagle  Pass,  and  this  inspec- 
tion showed  additional  defects  not  shown  on  the  joint  evi- 
dence certificate  resulting  from  the  inspection  at  Robstown. 

The  car  owner  contended  that  the  nature  of  the  defects 
indicated  the  damage  was  due  to  unfair  usage,  and  a  bill 
covering  the  repairs  to  this  car  was  presented  to  the  Texas 
^lexican  which  refused  payment.  The  Texas  Mexican 
claimed  that  responsibility  for  these  damages  should  be 
placed  with  the  Gulf  Coast  Lines.  Evidence  of  the  interest 
of  the  Gulf  Coast  Lines  in  this  case  was  showai  by  a  letter 
from  that  railroad  to  the  secretar\-  of  the  association.  The 
Texas  Mexican  pleaded  "not  interested." 

The  x\rbitration  Committee  decided  that  no  evidence  had 
been  submitted  in  support  of  the  owner's  contention  that  the 
car  must  have  been  damaged  by  unfair  usage.  The  car 
owner  is  responsible. — Case  No.  1,266,  Rio  Grande  &  Eagle 
Pass  vs.   Texas  Mexican. 


Another  Case  Where  Rule  32  Does  Not  Apply 

On  May  12,  the  Seaboard  Air  Line  reported  A.  B.  &  A. 
car  No.  10110  for  disposition  under  Rule  10.  The  car  was 
in  a  train  of  61  cars  that  were  being  switched  in  the  Ports- 
mouthr,  Va.,  train  yard  of  the  Seaboard  Air  Line.  The 
train  was  moving  at  about  three  or  four  miles  an  hour  when 
the  brake  pipe  pressure  dropped  suddenly  and  stopped  the 
train.  This  car,  a  wooden  frame  flat  car,  broke  in  two  in  the 
middle  and  the  coupler  on  Northern  Pacific  flat  car  No. 
68457  was  also  broken.  This  was  the  only  damage  sus- 
tained by  any  of  the  equipment  in  the  train.  In  a  letter 
from  the  Seaboard  Air  Line  reporting  the  accident  it  was 
also  stated  that  neither  this  car  nor  any  other  car  in  the 
train  had  been  sideswiped,  cornered  or  derailed.  The  At- 
lanta, Birmingham  &  Atlantic  was  not  satisfied  with  the 
statements  from  the  Seaboard  that  the  car  was  not  damaged 
under  the  provisions  of  Rule  32,  and  it  took  exception  to 
this  statement,  claiming  that  the  car  was  damaged  on  account 
of  the  sudden  reduction  of  air  pressure;  also  that  handling 
a  train  of  61  cars  with  the  air  brakes  operating  on  about  18 
or  20  cars  constituted  unfair  usage. 

It  was  the  decision  of  the  Arbitration  Committee  that  the 
evidence  furnished  did  not  show  that  damage  occurred  under 
any  of  the  conditions  of  Rule  32.  Therefore,  the  car  owner 
was  responsible  under  Rule  43  and  should  furnish  disposition 
per  Rule  120. — Case  No.  1267,  Seaboard  Air  Line  vs.  At- 
lanta, Birmingham  &  Atlantic. 


Prices  in  Effect  on  Date  of  Repairs  to  Govern  Charges 
Under  Rule  120 

Seaboard  Air  Line  Box  cars  No.  16464,  17676,  18240  and 
18741  were  set  aside  at  the  Rutherford,  Pa.,  car  shops  of  the 
Philadelphia  &  Reading  in  accordance  with  United  States 
Railroad  Administration  Division  of  Operations  Circular 
No.  20,  and  the  recommendation  that  they  be  dismantled  was 
submitted  to  the  regional  director  on  the  prescribed  form.  On 
March  31,  1920,  after  the  end  of  Federal  control  when 
Circular  No.  20  was  modified,  these  cars  were  reported  to 
the  owner  for  disposition  under  Rule  120.  Inspection  cer- 
tificates dated  December  19,  1919,  were  submitted  with  an 
estimate  of  $1,900.34  covering  the  total  cost  for  general  re- 
pairs to  the  four  cars.  This  estimate  did  not  include  better- 
ments or  the  percentage  allowed  under  Rule  106. 

The  Seaboard  Air  Line  authorized  that  these  cars  be  re- 
paired, with  betterments,  under  date  of  .\pril  23,  1920.  The 
Reading,  although  admitting  that  it  was  obliged  to  repair 
these  cars,  contended  that  they  should  be  dismantled  owing 
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to  their  age  and  worn  out  condition,  and  set  forth  that  its 
shop  situation  was  such  that  they  could  not  Ije  rebuilt  with 
any  degree  of  promptness.  The  Seaboard  Air  Line  claimed 
that  the  Reading  arbitrarily  delayed  repairs  approximately 
a  year  and  a  half;  also,  that  the  cost  of  these  repairs  should 
not  exceed  the  total  estimate,  plus  $50  per  car  and  better- 
ments, and  30  per  cent,  under  Rule  106,  added  to  the  total. 
On  this  basis,  the  owner  estimated  that  the  total  cost  of  re- 
pairing the  four  cars,  at  the  time  of  authorization,  should 
have  been  $.5,567.41.  The  repairing  line  contended  that  the 
bill,  based  on  the  rules  in  effect  on  the  date  the  repairs  were 
made,  should  be  accepted. 

The  Arbitration  Committee  decided  that  the  prices  in 
effect  on  the  date  the  repairs  were  completed  should  govern. — 
Case  No.  1268,  Seaboard  Air  Line  vs.  Philadelphia  & 
Reading. 


Labor  Allowance  for  Applying  Draft  Gear  Bolts 

The  labor  allowances  contained  in  Rule  107  of  the  1921 
Code  omit  a  specific  charge  for  the  application  of  yoke  bolts. 
The  St.  Louis-San  Francisco  billed  the  Missouri,  Kansas  & 
Texas  one  hour  for  this  operation  as  formerly  allowed  for 
several  years  under  this  rule.  The  owner  declined  to  accept 
the  charge  of  one  hour,  claiming  that  it  should  be  reduced  to 
.4  hours  as  per  Item  91  of  the  1921  Code.  .After  the  ex- 
change of  several  letters.  Supplement  No.  2  was  issued  al- 
lowing .6  hours  for  this  operation.  The  St.  Louis-San  Fran- 
cisco then  reduced  their  charge  to  .6  hours.  The  Missouri, 
Kansas  &  Texas  still  declined  to  accept  the  reduced  charge 
on  yoke  bolts  applied  prior  to  the  issuance  of  Supplement  No. 
2,  contending  that  the  labor  allowance  should  be  reduced  to 
.4  hours. 

The  Arbitration  Committee  sustained  the  objection  of  the 
Misouri,  Kansas  &  Texas,  stating  that  Item  91,  Rule  107, 
applies  to  repairs  made  prior  to  July  1,  1922,  in  the  absence 
of  a  specific  allowance  for  the  bolts  in  question — Case  No. 
i,^6g  St.  Louis-San  Francisco  vs.  Missouri  Kansas  & 
Texas. 


Repairing  Freight  Cars   By 
Progressive  Methods 

By   W.   W.   Warner 
Works    Manager,    Youngstown    Equipment    Company 

A  PRACTICAL  application  of  the  "straight  line"  system  in 
^^  repairing  steel  frame  box  cars  is  being  used  in  the  Kent 
shops  of  the  Youngstown  Equipment  Company.  The  cars 
are  spotted  at  station  No.  1,  where  a  complete  inspection  is 


tion  i.s  under  the  supervision  of  an  assistant  foreman,  who 
performs  the  work  with  an  inspector  and  eight  caniien. 

The  car  is  then  switched  to  station  No.  2  where  all  the 
metal  jsarts  of  the  body  are  repaired  or  renewed  by  a  gang 
consisting  of  an  inspector  and  30  carmen  under  an  assistant 
foreman.  They  are  then  moved  to  station  No.  3,  on  what  is 
known  as  the  "build-up"  track.  Here  the  work  of  applying 
the  flooring,  sheathing,  roofing,  doors  and  safety  appliances 
is  performed.  Permanent  scaffolds,  shown  in  the  illustra- 
tion, with  wide  ])latforms  are  used  for  the  roof  gangs.  The 
roofing  material  is  piled  on  this  scaffold  within  easy  reach  of 
the  workman.     Items  of  small  material,  such  as  bolts,  nuts. 


Permanent   Scaffolds  at   Station    No.  4 

made,  the  defective  parts  marked  and  all  defective  wood 
work,  old  bolts,  nails  and  broken  parts  removed  from  the 
car.    All  dope  is  removed  from  the  journal  boxes.    This  sta- 


Cars    Underncing    Repairs    At    Station     Number    6. 

washers,  screws,  etc.,  are  placed  in  small  bins  where  the 
workmen  can  reach  them  by  simply  turning  around.  These 
bins  are  kept  supplied  with  material  at  all  times  by  the  ma- 
terial deliverers. 

The  workmen  at  this  station. are  divided  into  two  gangs 
under  an  assistant  foreman.  Eighteen  men  are  used  to  jack 
up  and  set  the  bodies  on  trestles,  repair  tlie  trucks,  pack 
journal  boxes,  apply  and  bolt  the  floor,  perform  the  air 
brake  work  and  jack  the  car  down  on  the  trucks.  A  gang  of 
six  men  under  the  same  assistant  foreman,  puts  on  the  side 
doors  and  safety  appliances. 

The  cars  are  moved  along  the  "build-up"  track  to  station 
No.  4  by  means  of  a  flexible  wire  rope  attached  to  an  air 
driven  winch.  This  rope  is  equipped  with  "S"  hooks  every 
50  ft.  so  that  it  can  be  hooked  to  any  car  on  the  track.  At 
this  station  the  roof  purlines.  ridge  pole,  facing,  roof  sheets, 
nailing  strips,  roof  boards  aijd  running-boards  are  applied. 
The  work  at  stations  No.  4  and  5  are  under  the  direction  of 
the  same  assistant  foreman.  Ten  carmen  are  detailed  to  do 
the  work  at  station  No.  4.  At  station  No.  5,  the  work  of 
applving  the  side  and  end  lining  is  taken  care  of  by  nine 
carmen. 

After  the  work  at  station  No.  6  has  been  completed,  the 
cars  are  placed  on  the  paint  track,  station  No.  7,  where  three 
painters  clean  the  exterior  surface  and  apply  the  first  and 
second  coats.  The  painting  is  done  with  an  air  spray.  Paint 
and  other  materials  are  delivered  to  the  proper  station  by 
electric  trucks.  This  method  of  delivery,  on  account  of  the 
large  quantity  of  material  used  has  effected  considerable 
saving. 

The  work  of  stations  No.  7  and  8  is  under  the  super- 
vision of  the  same  assistant  foreman.  At  station  No.  8,  one 
painter  does  the  work  of  stencilling  and  an  inspector  em- 
ploys part  of  his  time  in  testing  the  air  brakes  and  making 
the  final  inspection. 

Air  motors  are  used  for  all  boring.  Special  screw  drivers 
are  used  in  air  motors  for  driving  screws  in  roofs  and  run- 
ning boards.  Socket  wrenches  are  used  in  the  same  manner 
for  tightening  the  J/^-in.  nuts  on  bolts  that  secure  the  side  and 
end  sheathing  and  the  flooring.  .\n  air  motor  driven  circular 
saw  is  used  to  cut  off  the  roof  boards. 


A  Mathematical  Law  of  Impact  Between  Cars 


A  Study  of  the  Time  of  Partial  and  Full  Draft  Gear  Closures, 
Checked  by  U.  S.  R.  A.  Test  Results 

By  E.  M.  Richards 
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HE  function  of  a  draft  gear,  as  is  well  known,  is  to 
equalize  velocities  between  adjacent  cars  without  injury 
to  the  car  structures.  It  is  often  supposed,  however, 
that  in  thus  minimizing  shocks  more  time  is  taken  by  a  draft 
gear  for  dissipating  the  energy  of  severe  run-ins  or  pull-outs 
tiaan  for  milder  cases.  Putting  it  another  way,  it  is  frequently 
believed  that  more  time  is  required  for  a  draft  gear  to  be  com- 
pressed to  its   full  travel — the  entire  travel   for  which  the 


Gear   Travel 
Fig.  1 

gear  is  designed — by  a  given  train  action  than  for  it  to  be 
forced  through  only  a  portion  of  that  travel  by  a  train  action 
of  lesser  magnitude. 

But  the  truth  of  the  matter  is  that  the  time  in  each  instance 
is  substantially  the  same.  In  other  words,  for  given  gears  in 
given  cars,  the  maximum  gear  closure — not  necessarily  full 
gear  travel — on  each  impact,  whether  it  be  Yz  in.,  1  in.,  2  in. 
or  full  gear  travel,  takes  practically  the  same  length  of  time. 

These  latter  statements,  however,  are  subject  to  cjualification, 
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because  there  is  some  variation  in  time,  although  not  usually 
a  great  deal,  depending  upon  the  shape  of  the  "gear  resistance- 
gear  travel"  curve.  If  a  straight  line  relation  exists  be- 
tween gear  resistance  and  gear  travel,  as  shown  by  curve  a 
in  Fig.  1  and  as  usually  assumed  when  a  study  of  draft  gear 
action  is  made,  then  the  times  are  exactly  the  same.  If  the 
line  bends  upward,  as  shown  by  curve  h,  Fig.  1,  then  strange 
though  it  may  appear  at  first  thought,  the  farther  a  draft  gear 
is  driven  inward  on  different  impacts,  the  shorter  the  time  of 


its  compression  travel,  i.  e.,  the  more  severe  train  actions  are 
dissipated  in  a  briefer  time  than  those  of  lesser  degree.  Only 
when  the  line  bends  downward,  as  in  curve  c,  Fig.  1,  does  the 
gear  perform  as  one  would  ordinarily  expect,  and  take  a 
longer  time  for  its  travel  the  farther  it  is  driven  in  on  differ- 
ent impacts. 

The  validity  of  these  statements  can  be  established  from 
the  report  of  the  United  States  Railroad  Administration  draft 
gear  tests,*  with  which  tests  the  author  was  connected.  Be- 
fore going  into  these  data,  it  should  be  borne  in  mind  that,  in 
addition  to  draft  gear  action,  the  figures  of  these  tests  must 
necessarily  include  the  influence  of  car  resistance,  grade,  the 
variation  in  the  coefficient  of  friction  with  different  rates  of 
movement  of  the  frictional  elements  at  various  degrees  of 
impact  and  the  fact  that  gears  perform  somewhat  different 
every  time  they  are  operated.  While  academically  exact  fig- 
ures cannot  be  expected,  yet  with  all  these  outside  influences, 
the  test  results,  as  will  be  seen,  unquestionably  establish  the 
truth  of  these  statements. 

One  more  digression  must  be  made  before  getting  into  the 
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question  of  time  as  shown  by  the  tests.  Reference  is  made 
in  the  present  article  to  the  "gear  resistance-gear  travel" 
curve.  This  curve  must  not  be  mistaken  for  the  well  known 
static  diagram,  for  which  the  latter  gives  a  "gear  resistance- 
gear  travel"  relation,  the  U.  S.  R.  A.  tests  show  that  it  is  not 
at  all  like  the  dynamic  diagram  developed  by  the  same  gear 
during  impact  in  a  car,  either  in  size  or  general  shape.  This 
can  be  appreciated  by  comparing  the  static  diagram  of  the 
Westinghouse  NA-1  gear  on  page  45  of  the  test  report  with 
the  dynamic  diagram  on  page  172  and  by  similar  compari- 
sons of  the  Sessions  K  gear  on  pages  46  and  158,  and  the 
Cardwell  G-25-A  gear  on  pages  48  and  207.  Not  only  are 
the  general  shapes  entirely  different,  but  the  resistance  values 
also  For  instance,  the  Westinghouse  NA-1  gear  showed  at 
\y.  in.  travel  on  static  test,  360,000  lb.  and  490,000  lb.  re- 
sistance and  on  the  dynamic  test,  60,000  lb.  and  110,000  lb.; 
the  Sessions  K  gear  at  1>^  in.  travel  on  static  test  developed 
290,000  lb.  and  460,000  lb.  and  on  dynamic  test,  110,000  lb. 
and' 160,000  lb.;  the  Cardwell  G-25-A  gear  at  2  in.  travel 
on  static  test  developed  270,000  lb.  and  300,000  lb.  and  on 
dynamic  test,   60,000   lb.    and   90,000   lb.      Since  it   is  the 

♦Published   in  book    form   in    1921,   by   the    Siramons-Boardman   Publishing 
Company.     References  in   the  article  are  to  this  book. 


760 


November,  1923 


R.MLWAY     MECHANICAL     EXGIXEER 


761 


dynamic  relation  which  obtains  during  impact,  this   is  the 
rchition  considered  in  this  article. 

With  the  foregoing  in  mind,  the  times  of  maximum  gear 
travel  for  different  impacts  for  both  partial  and  full  gear 
closure,  as  taken  from  the  U.  S.  R.  A.  tests  and  tabulated  in 


Table  I — Time  of  PAiiTr.\L  and  Complete  Gear  Closure 
Compiled   frcm  Pages  122127,  U.  S.  R.  A.  Tests 

Amount  of  draft                           Time  of  partial 
gear  closure,  inches                          and  complete 
(.\verape  of  both  gears)                   closure,  seconds 

Name  of  gear 
National    H-1 

6 

> 

£-5 

S  ^ 

-| 
<~ 

.63 

..       .54 

.32 

. .       .81 

..       .55 

.57 

.55 

.66 

..       .30 

. .      1.20 

.82 

.66 

S 
< 

">. 

III! 

2.53 

2.03 
2.61 
2.98 
2.61 
2.92 
2.49 
3.21 
2.76 
2.48 
2.48 
2.60 
2.15 
2.52 
2.31 
2.45 
1.86 
1.90 

:l8 

s  c 

I' 

4-3 
£  >. 

Z'i 
< 

.092 
.075 
.065 
.143 
.092 
.097 
.093 
.119 
.072 
.173 
.148 
.126 
.063 
.074 
.189 
.211 
.206 
.164 

.117 

>^ 

> 

< 

ference  just  suth- 
'0  cient  to  close  gears. 
)^      (Approximately  2  to 

Sm.p.b.) 

Sessions  K    

Miner  A-18-S    

Westinghouse  XA-1    . 

.095 
.098 
.124 
.104 

Sessions  Tumba 

.121 
.111 

Cardwell  t^-lS-A    

Cardwell  G-25-A    

Westinghouse    D-3.... 
Gould   175    

.144 
.116 
.112 
.114 

.127 

.42 

.40 

.  .      1.17 

.104 

Miner   A-2-S 

.138 
..116 

Bradford    K 

Harvey     

.  .      1.34 

.  .      1.31 

.99 

.137 
.117 
.175 

.119 

Table  I,  may  be  considered.  The  first  column  under  "Time 
of  Partial  and  Complete  Closure"  is  for  compression  move- 
ments less  than  the  full  travel  as  developed  with  an  initial 
velocity  difference  of  approximately  one  mile  an  hour;  the 
second   column    is    for   full   gear   travel    developed    with    a 


Table  II- 


-c0mp.\ris0n  of  c.4lcvl.ated  and  u.  s.  r.  a.  test  results  on 
Time  of   Draft   Gear  Closure 


Time  of  closure,  seconds 


oc  £  rt  c    ■ 

2<»8t« 

Name  of  gear  °  =  =  >cm 

National   H-1    2.62 

Sessions    K    2.19 

Miner   A-1S-S   2.70 

Westinghouse    NA-1..  3.06 

National    M-1    2.71 

Sessions    Tumbo   3.00 

National  "M-4    2.56 

Cardwell     G-18-A 3.29 

Cardwell     G-25-A 2.83 

'Westinghouse     D-3...  2.54 

Gould  175    2.57 

Murray    H-IS     2.68 

Christy     2.23 

Miner  A-2-S    2.66 

Wauph  plate    2.39 

Bradford    K    2.53 

Harvey     1.92 

Coil   springs    1.91 
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63,150 

252 

.091 

.091 

46,910 

216 

.088 

.095 

48,900 

221 

.106 

.098 

42,550 

206 

.129 

.124 

44,796 

211 

.112 

.104 

45,370- 

213 

.122 

.121 

41,800 

204 

.110 

.111 

36,465 

191 

.149 

.144 

40,319 

200 

.123 

.116 

32,719 

181 

.122 

.112 

31,148 

177 

.127 

.114 

29,210 

171 

.136 

.127 

34.115 

185 

.105 

.104 

25,308 

159 

.145 

.138 

22,433  . 

149 

.140 

.116 

18,963 

137 

.161 

.137 

13,324 

115 

.145 

.117 

8,333 

91.3 

.182 

.175 

On  the  other  hand,  the  Cardwell  G-18-A  and  Minor  A-2-S 
gears  take  more  time  for  complete  closure  than  for  partial 
closure,  the  times  being  .144  and  .1.38  seconds  for  complete 
closure  against  .119  and  .074  for  partial  closure,  respectively. 
The  resistance-travel  dynamic  curves  of  these  gears  are 
downward  like  curve  c  of  Fig.  1  except  at  the  very  end  of  the 
travel  (pages  200  and  242). 

The  coil  springs  take  nearly  the  same  time  for  full  and 
partial  closure,  the  times  being  .175  seconds  for  complete 
closure  and  .164  seconds  for  partial  clo.sure.  The  resistance- 
travel  dynamic  curves  of  this  gear  are  nearly  straight  like 
curve  a  of  Fig.  1  (page  265).  The  most  difficult  curve  to 
get  test  figures  on  is  this  straight  one,  as  all  the  test  curves 
are  irregular,  some  tending  downward  at  the  outset  and  up- 
ward at  the  end  of  travel.  The  closest  approach  to  a  straight 
line  would  proljably  be  a  composite  curve  of  all  the  curves, 
under  w-hich  condition  the  various  irregularities  would  be 
nearly  ironed  out.  In  this  event,  if  the  statements  made  at 
the  outset  are  correct,  then  this  composite  curve  should  show 
the  same  time  for  complete  as  for  partial  closure.  This  is 
exactly  what  happens,  as  seen  from  Table  I,  for  the  average 
time  for  complete  closure  is  .119  seconds  against  an  average 
time  of  .117  seconds  for  partial  closure,  a  difference  of  but 
little  more  than  one  per  cent. 

These  gear  performances,  however,  are  not  at  all  peculiar, 
for  a  little  study  will  show  that  they  are  functioning  exactly 
according  to  physical  laws.  The  author  will  attempt  to  prove 
that  such  is  the  case. 

Let  us  consider  the  condition  where  two  cars  have  draft 
gears  of  the  same  capacity  whose  dynamic  diagrams  on  com- 
pression follow  a  straight  line,  as  curve  a.  Fig.  1  in  which 
the  following  symbols  represent: 

s'   =  the  maximum  gear  travel   (not  necessarily  the  full  gear  travel)    for 
a   given    impact,   in   inches. 

the    full    gear  travel    (maximum   possible),  in  inches. 

the  i^ear  resistance  for  any  gear  travel  x,  in  lb. 

the    gear    resist.ince   at   the    maximum    gear   travel    s',    for   a    given 
impact,    in   lb. 

the  gear  resistance  for  the  full  gear  travel  s,  in  lb. 

the  acceleration  of  gravity,  32.2  ft.  per  sec.   per  sec. 

the    distance    covered    by   car    A    during   the    period    of    gear    Com- 
pression,   in    ft. 

the    distance    ccvered    by    car    B    during   the    period    of   gear    com- 
pression,   in   ft. 

the   time   of   impact    from    the    start    up   to   the    point   of    maximum 
compression   for  a   given  impact,   in  seconds. 

the  veltcity  cf  car  A  just  before  impact,  in  ft.  per  sec. 

the  velocity  of  car  B  just  before  impact,  in   ft.  per  sec. 

the  gross  weight   of  car  A,   in   lb. 

the  gross  weight  of  car  B.  in.  lb. 
X  =  any^amount  of  gear  travel  at  any  time  during  an  impact,  inches. 
E  =   energy  taken  up  by  gears  at  jnaxinnnn  gear  closure,  in  ft.  lb. 

The  two  cars  are  represented  in  Fig.  2.  Just  at  the  point 
of  impact,  car  A  has  a  velocity  of  V^  and  car  B  a  velocity  of 
Fb-  These  velocities  may  Ife  of  any  magnitude  with  both  in 
the  same  or  opposite  directions,  but  for  simplicity  the  veloci- 
ties will  be  considered  in  the  same  direction  with  Fa  greater 
than  Fb.  ."^s  soon  as  impact  begins  these  velocities  change, 
so  the  velocities  of  cars  A  and  B  may  be  represented  by  the 

differential  quantities  ■  and  . 

dt  dt 

The  bodies  of  the  cars  then  approach  each  other  at  a  rate 

(iS'a  dS'u 

equal  to ,  which  difference  equals  the  sum  of  the 

dt  dt 

rates  at  which  both  draft  gears  are  compressed,  or  half  this 

1    dx 

difference  is  the  rate  at  which  one  gear  is  compressed, , 

12  dt 


f 


F  = 

g  = 

Sa  = 

Si,  = 


V, 

Vi, 

Wa 
Wl, 


velocity  difference  of  two  to  five  miles  an  hour,  depending  on 
the  capacity  of  the  various  gears. 

From  the  table  it  -will  be  noted  that  the  Waugh  and  Harvey 
gears  take  less  time  for  complete  closure  than  for  partial 
closure,  the  times  being  .116  and  .117  seconds  for  complete 
closure  against  .189  and  .206  seconds  for  partial  closure,  re- 
spectively. The  resistance-travel  dynamic  curves  of  these 
gears  are  upward  like  curve  b  of  Fig.  1  (pages  248  and  260). 


1    dx 
12  dt 


t[ 


dSa 


dSb 
dt 


.(1) 


It  is  also  known  from  the  laws  of  momentum  that  the  sum 
of  the  products  of  the  velocities  by  their  respective  masses 
at  any  instant  during  impact  equals  the  sum  of  the  products 
of  the  velocities  by  their  respective  masses  just  before  impact, 
that  is 
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Or 


\Va     dSa  Wb      dSb  WaVa 

g        dt  g        dt  g 


WbVt 


Taking  the  square  root  and  combining  terms 

W.V.  +  WtVi.  _     /Wi,=(V.2  — 2VaVb  + Vb^i 


dSb  WaV.,  +  WbVb  WadSa 

"dT   ~ 


Wb  Wbdt 

Substituting  (2)  in  (1) 

dx  r  /  ■'S-  W-V.  +  Wb\-b  VVndSa 

dt ""   L  KTdT  Wb  w.dt 

Collecting  terms 

dx 


.(2) 


dS^ 

~dt  Wa  +  Wb 

Simplifying: 


(Wa    +  Wb)2 


g£x  Wb 

6(Wa  +  Wb)    Wa 


)] 


dSa 

"dT 


Wa\'»  +  w 


Vg!x  .VI 

Wb=(\'a  —  Vl.)- (Wa   +  Wb)  -- 


.(5) 


6  r  <isa 

—  I    (Wa   +   Wb) (WaVa    +    WbVb  ■ 

dt  Wb  L  dt 


.(3) 


Wa   +  Wb 

The  next  step,  as  already  mentioned,  is  to  convert  V^  and 
Fb  into  terms  of  draft  gear  travel  and  resistance.     To  ac- 
complish this,  the  fact  can  be  used  that  the  difference  between 
the    kinetic    energy    just    before    impact    and    the    kinetic 
Jn  order  to  obtain  a  workable  equation,  the  terms  of  equa-     energy   at  maximum  gear  travel  for  ±e  particular^  impact, 
tion  (3)  should  be  converted  into  terms  of  draft  gear  travel      \VJ\-  -\-  Wh^'h'  W'a  +  ll'b  f  WJ\  +  irbT'b    1 

and  force.  i 

dSa  2g  2g         I       H'a  +  W"b       J    ,  equals 

The  term can  be  eliminated  by  an  energy  equation.     In     jj^g  energy  taken  up  by  the  gears  at  the  maximum  travel  (not 

dt  necessarily  the  maximum  possible  travel  of  gear)  of  the  given 


other  words,  the  kinetic  energy  in  car  A, 

2i 


dS, 
dt  J 


plus 


■7?V 


impact 


-,  viz.. 


the  kinetic  energy  in  car  B  

2g    [    dt    ) 


plus  the  energy 


WaV.=  +  Wl.Vb=  (WaVa  +  WbVb)=         F's' 


Expanding 


2g(Wa  +  Wb) 


12 


taken  up  by  both  gears  in  traveling  inward  a  distance  x     Wa=\-.=  +  w.WbVb=  +  WaWbV.=  +  Wb-"Vb= 


in  developing  a  force  from  o  to  /, 


2fx 


-,  at  any  time  during 


—   Wb'Vb=    =     (Wa    +    Wb) 


Wa=Va= 

gF's' 


2WaWbVaVl, 


12X2 


That  is 


gF's' 


Wa   +  Wb 


w 

2g 


a    f  dSa    \  =        Wb    /    dSb  \  =    ^     fx 

rV^/    ^^V~dr/    "^T2 


WaV,=  +  WbVb^ 


.(4) 


WaWt 

Substituting  (5)  in  equation  (3) 
dx      6  r 

—  =  —     I    (Wa  +  Wb)    X 

dt       Wb  I 


Vb)=!  = 

. . . (6) 


gF's* 


impact  equals  the  kinetic  energy  in  both  cars  just  before  im-      WaWb(Va'-  — 2VaVT,  +  Vb=)  = (Wa  +  Wb)  (V  ^ 

WJ\'  +  IFblV 
pact, .    Whence 


Substituting  equation  (2)  in  equation  (4) 

W.    /dS,    \'       Wb    rWaVa  +  WbVb         Wa    dS« 

17  V  dT/ """i^  I      w;;        Wb  dt 

fx  W.V.=  +  WbVb= 


W.V.  +  WbV 


•b  +'\(  Wb-(Va  — Vb)2 


Wb 

(W.  +  Wb) 

6  Wa 


W.  +  Wb 


IFa 


2g 


—  (WaVa  +  Wb\'b) 

Combining  terms 


] 


Dividing  by  —  and  expanding  the  second  term 


^^l^f 


(AS.  \'       1    r 
1     +  (WaV: 
dt    /        W.Wbl 

(dSa    \-"I  gfx  WaVa- 

"dT  /      J  6Wa  ~ 


dS» 


ifx  Wt, 

Wb=(Va  —  Vb)2 (Wa   +  Wb)  — 

dt        Wb     ■  6  Wa 

Substituting  (6)  in  (7) 


.(7) 


+  WbVt)=  — 2W,(WaVa  4-WbVb) h 

dt 


Wb 

(W.  +  Wb) 

6  W. 


WaVa'  +  WbVb= 
Wa 

dS, 
Grouping  the  terms  according  to  the  degree  of 


C+^)(^) 


dt 

( W.\' .  +  WbVb)  dSa        W.V.2  +  WbVb= 


dx        6       /          gF's'  Wa  +  \\  b        gfx 
—  =  —  A/    Wb= 

dt        Wb  6  WaWb  6 

Simplifying 

dx  ;6g(Wa  +  Wb)  7  fOX 

_=-v/ (F's'  — fx)    (8) 

dt  WaWb 

(The.  balance  of  this  article,  including  the  conclusions  ar- 
rived at,  will  be  given  in  the  next  issue.) 


Wb  dt 

(WaVa  +  WbVb)«  gfx 

6Wa 


Wa 


WaWb 


/         IK   \ 

Dividing  by  I     1  -| I 

(dS.    \=  WaV.  +  WbVb     dSa  W.V.!  +  WbVb2   Wb 


Wa  +  Wb  dt 

(W.Va  +  WbVb)  2         1 


Wa  +  Wb  W. 

gfx  Wb 


W,  +Wb  Wa  6(W.  +  Wb)Wa 

Completing  the  terms  for  solving  the  second  degree  equation 

(dS.  Y  WaVa  +  WbVb     dS,  /WaV.   +  WbVb   -V  :    _ 

dt    /  Wa  +  Wb  dt  \       Wa  4-  Wb         / 

(W.Va  +  WbVb  Y       W.V.2  +  WbVb"    Wb         (W.Va  +  WbVb)2     1 
W.  +  Wb      /  W.  4-Wb         Wa  W.  +  Wb 

gfx  Wb 

6(W.  +  Wb)   W. 


Wa 


A    50-Ton    All-Steel    Gondola    in    South    Africa 


A  Cost  System  of  Locomotive  Brake  Repairs' 

Canadian    National   Scheme   of   Centralizing   This   Work    Effectively 
Controls  Unit  Expenditures  _  ^      - 

By  W.  H.  Clegg 
Supervisor  of  Air  Brakes,  Canadian  National 


THE  design  and  manufacture  of  the  air  brake  from  its 
inception  has  been  in  the  hands  of  trained  men,  and 
with  this  in  mind,  we  have  endeavored  to  maintain  the 
equipment  in  order  to  permit  of  it  to  function  as  intended  by 
the  designer,  rather  than  to  encourage  our  men  to  make 
changes  in  the  design  supposed  to  overcome  some  difficulties 
that  would  not  exist  with  only  reasonably  good  maintenance. 
We  have  inaugurated  a  comprehensive  system  of  handling 
locomotive  air  brake  work,  which  had  for  its  original  pur- 
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Point 

pose  the  minimizing  of  locomotive  failures  chargeable  to 
brake  parts.  The  system  contemplates  that  only  certain  light 
repairs  will  be  made  in  engine  houses,  as  outlined  in  the 
standard  practice  cards  distributed  to  all  concerned.  Tarts 
requiring  repairs  not  authorized  at  such  places  are  changed, 
the  removed  parts  being  promptly  turned  over  to  the  stores 
department  for  shipment  to  designated  repair  points.  Per- 
missible repairs  to  air  pumps  in  engine  houses  are  shown  on 

•This    is   an    abstract   of   a  paper    read   before   the   Air    Brake    Association 
Convention,  at  Denver,  Colo..  May  1  to  4,  1923. 


Standard  practice  card  No.  jll.f  All  divisional  points  are 
supplied  with  complete  compressor  governors,  compressors, 
distributing  valves  and  all  other  parts  enumerated  in  the 
forms  illustrated. 

Our  e.xperience  has  taught  us  that  light  repairs  are  seldom 
required  when  parts  are  properly  installed  and  thoroughly 
overhauled  at  the  main  repair  points.  Limiting  the  engine 
house  repairs  has  enabled  us  to  effect  very  large  reductions 
of  air  brake  material  in  stock  at  all  points  other  than  where 
the  repairs  are  effected. 

For  the  purpose  of  illustrating  the  operation  of  the  sys- 
tem take  a  No.  5  compressor  governor  found  defective.  It  is 
removed  complete  and  delivered  to  the  local  storekeeper, 
together  with  a  signed  requisition  for  one  No.  5  compressor 
governor,  which  will  be  ^  repaired  one  taken  from  his  stock 
and  charged  out  to  the  engine  at  the  unit  cost  of  repairs  to 
pump  governors  for  the  preceding  month.  This  enables  the 
engine  house  staff  to  apply  the  complete  governor  and  O.  K. 
the  engine.  The  storekeeper  will  forward  the  removed  gov- 
ernor to  his  department  at  the  designated  repair  point, 
forwarding  by  mail  a  requisition  covering  one  No.  5  com- 
pressor governor  for  repairs,  indicating  on  the  requisition 
the  shipping  tag  number  and  how  the  governor  was  shipped. 
The  receiving  section  of  the  stores  department  at  the  repair 
point,  upon  receipt  of  the  requisition  and  governor,  advise 
their  shipping  section  to  ship  one  No.  5  compressor  governor 

to  the  local  storekeeper  on  his  requisition  No.  .     The 

receiving  section  now  delivers  the  defective  pump  governor 
to  the  Air  Brake  Repair  Shop,  obtaining  the  air  brake  fore- 
man's recei]>t  for  it.  The  governor  is  duly  cleaned,  repaired 
and  tested  along  with  all  other  such  valves  in  for  repairs, 
after  which  it  is  delivered  to  the  stores  department  which 
receipts  for  this  and  other  items  listed  under  the  same  shop 
order  number.  The  governor  is  then  placed  in  the  stores 
stock  ready  for  shipment  again. 

The  shipping  of  all  these  parts  back  and  forth  is  an  item 

tThi^  card  contains  instructions  for  washing  out  air  compressors,  which  is 
done  once  everv  three  months,  and  lists  the  following  permissible  repairs:  Ke- 
moving  and  replacing  top  and  bottom  heads,  right  and  left  main  valve  cylin- 
der heads;  renewing  reversing  valve  rods;  renewing  upper  steam  or  lower 
air  cylinder  gaskets;  renewing  air  valves  or  valve  cages;  maintaining  oil 
cups,  strainers  and  piston  rod  packing. 
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requiring  some  little  effort  and  attention,  but  the  result  from 
centralizing  this  work  is  most  gratifying.  It  is  necessary, 
of  course,  that  the  work  at  the  repair  jwints  be  well  in  hand. 
By  this  we  mean  that  the  stores  department  must  be  kept 
supplied  with  a  sufficient  quantity  of  complete  repaired  parts 
with  which  quickly  to  make  return  shipments  to  division 
points. 

To  facilitate  the  shipping  of  these  parts  and  to  simplify  the 
clerical  work  on  the  part  of  the  stores  and  air  brake  repair 
departments,  our  auditor  of  stores  and  mechanical  accounts 
issued  a  standing  store  order  for  the  repairs  of  each  part  of 
the  Westinghouse  brake  equipment,  as  shown  in  the  second 
column"of  Fig.  6.  All  labor,  material  and  shop  expenses  are 
charged  to  their  respective  store  orders  and  computed  at  the 
end  of  each  month  by  the  auditor  of  stores  and  mechanical 
accounts,  who  supplies  us  with  a  statement  from  each  repair 
point  of  the  material  repaired  on  each  standing  shop  order. 

Figures  from  these  statements  are  then  taken  by  the 
supervisor  of  air  brakes  to  prepare  a  comparative  monthly 


?lor*5  No 

SHOP  REQUISITION  FOR  MATERIAL 

For 

m    261 

456900 

Charge  Acc't  Nc 

Require 

"    "" 

Ovlnt-lr 

DESCRIPTION 

CIbm  and 

W.lflht  or 

Prlc* 

Amount 

Slot«houMmMi. 

For«m«. 

Form   261- 


-Requisition   for  Complete   Parts  Applied   to    Locomotives 
in   the    Repair   Shops 


Statement  showing  the  standing  of  the  various  repair  points, 
a  copy  of  which  is  forwarded  to  general  superintendents  of 
rolling  stock,  shop  superintendents,  traveling  air  brake  in- 
spectors and  air  brake  foremen,  together  with  a  letter  com- 
menting on  the  items  requiring  investigation. 

At  the  end  of  each  month,  the  air  brake  foreman  delivers 
to  the  stores  and  mechanical  accountant,  at  the  repair  point, 
all  his  receipts  for  material  delivered  to  the  stores  department 
for  that  month,  all  requisitions  for  complete  parts  given  out 
to  general  repair  shop  for  application  to  repaired  engines  for 
that  month  on  Form  261  and  also  Form  289,  showing 
all  material  requisitioned  during  the  month,  together  with 
Form  274,  showing  unused  material  he  may  have  on 
hand  at  the  end  of  the  month,  which  will  be  credited  to  the 
respective  store  orders.  This  information  is  required  by  the 
auditor  when  making  up  his  monthly  statement  of  costs  on 
which  he  shows  the  quantity  of  parts  repaired  on  each  store 
order,  and  from  which  the  unit  prices  for  parts  issued  the  fol- 
lowing month  are  based. 

Among  the  illustrations  are  shown  a  copy  of  the  monthly 
statement  for  ,\pril,  1922,  showing  the  quantity  and  the  unit 
costs  of  each  part  repaired  at  each  repair  point.  The  copy 
of  the  quarterly  statement  for  April  1  to  June  30,  1922,  gives 
an  average  that  is  more  representative  of  our  performance 
than  the  monthly  statement.  The  semi-annual  statement 
shows  condensed  data  on  costs,  mileage,  brake  failures,  etc. 
Copies  of  this  statement  for  the  periods  from  January  1  to 
June  30,  1922,  and  July  1  to  December  31,  1922,  are  pre- 
,sented  to  show  the  increase  in  mileage  per  repair,  reduction 
of  unit  costs  and  reduction  of  brake  failures  in  the  second 
period  as  compared  with  the  first  period.  This  statement, 
not  shown,  is  also  compiled  for  the  entire  1 2  months'  period. 

It  may  occur  to  some  that  a  greater  number  of  complete 
parts  are  required  to  effect  repairs  under  this  system.    While 


this  may  be  true,  it  does  not  mean  that  additional  new  and 
complete  parts  must  be  purchased.  This  was  a  matter  about 
which  we  were  in  doubt  at  the  time  we  introduced  these  meth- 
ods, but  we  very  soon  found  that  by  the  time  we  shipped  in 
to  the  repair  points  all  the  defective,  or  bad  order  parts, 
found  lying  around  our  different  shops  and  engine  houses, 
we  had  an  abundance  of  material  to  supply  the  outside  points 
when  put  in  serviceable  condition.  Furthermore,  we  also  had, 
generally  speaking,  a  liberal  supply  of  parts  to  repair  these 
differept  pieces  of  the  equipment,  when  we  removed  all  the 
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surplus  material  in  stores  stock  at  all  outside  points,  to  the 
stores  at  the  designated  repair  point. 

All  requisitions  for  air  brake  material  from  divisional 
points  to  district  or  headquarter  stores  are  subject  to  the 
traveling  air  brake  inspector's  approval.  In  addition  to  this, 
all  storekeepers  are  provided  with  a  list  of  parts  to  be  car- 
ried in  stock  at  their  station.  The  district  or  headquarter 
stores  will  not  ship  to  outside  points  any  material  not  in- 
cluded in  these  lists.  This  double  check  on  the  material 
makes  it  impossible  for  these  points  to  get  material  other  than 
that  required  to  maintain  the  equipment  in  accordance  with 
standard  practice  cards.  It  is  impossible  to  establish  a  satis- 
factory system  unless  you  also  control  what  particular  parts 
shall  be  supplied.  We  are  in  very  close  touch  with  our  stores 
department,  and  these  relations  are  most  helpful  to  us  in  our 
efforts  to  enforce  adherence  to  our  regulations.    Occasionally 
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On    Form   274    Is    Listed    All    Unused    Store   Order    Material    In   the 
Shop  at  the  End  of  the  Month 

complaints  come  in  with  regard  to  delayed  shipments,  but 
generally  speaking,  our  stores  department  takes  care  of  the 
situation  very  well. 

Our  traveling  inspectors  check  over  the  train  records  for 
each  24  hours,  investigate  all  brake  failures  and  delays  and 
report  their  findings.  In  addition  to  this,  the  general  master 
mechanics  supply  us  with  a  copy  of  the  monthly  statement 
of  engine  failures,  which  are  checked  and  recorded  each 
month  against  the  inspector's  report.  The  nature  of  each 
brake  failure  is  carefully  noted,  and  action  taken  as  far  as 
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possible  to  prevent  a  recurrence.  Our  bureau  of  statistics 
supplies  a  monthly  statement  of  locomotive  mileage  which 
forms  the  basis  of  our  records  and  permits  a  comparison  of 
the  service  results  of  the  various  divisions  per  100,000  loco- 
motive miles. 

The  original  purpose  of  all  this  was  to  obtain  something 


tangible  showing  the  character  and  extent  of  our  locomotive 
brake  failures,  and  the  records  now  show  the  number 
to  have  been  reduced  from  .41  to  .25,  or  less  than  half  of  one 
failure  for  even,-  100,000  locomotive  miles.  A  patient  study 
of  the  failures  as  they  occur  has  emphasized  the  need  for  bet- 
ter methods  of  installation,  and  our  own  shop.s,  as  well  as 
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Cost 

No. 
Reod. 
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No. 
Repd. 
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No 
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d.         Cost 

No. 
Repd. 
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No.            Unit 
Reod.         Cost 
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Repd. 
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2 

3 

4 

5 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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66 

9 
18 
19 

6 
23 
21 

7 
13 

2 

18 

35 

14 
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51 

54 

17 

3 

62 

68 

1.37 
2.64 

1.15 

.93 

4.69 

4.87 

5.81 

.83 

85.68 

52.53 

86.50 

3.03 

7.34 

7.20 

3.56 

1.30 

1.75 

1.30 

.30 

.57 

.60 

.25 

.34 

.65 

.56 
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13 
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48 
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53 

63 

27 

42 

16 
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40 

18 
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.89 
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13.08 
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2.30 

2.25 
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28.24 

5.79 
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3.94 
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1.79 

1.59 
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I         12.50 
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>         12.90 

8.84 

240 

41 

8 

5 

14 

12 

22 

7 
5 
5 

16 
12 
11 

.64 
1.55 
2.91 
1.00 
1.08 
1.77 

.77 

2.22 

79.90 

79.85 

5.13 
4.47 
3.53 

563              .88 

53           1.04 

19           5.00 

1             .95 

4           4.83 

9           1.07 
12            1.56 

'  6         40.02 

■7            6.02 
10            4.80 
12            7.30 

1            5.06 

842 
41 
23 

3 
1 
6 
4 
8 
5 

2 
10 
20 

4 

.66 

Feed  4  Red.  Valves 

Distributina  Valves    

1.93 
2.95 

Check   Valves     

4.88 

Boiler  Check  Valves 

13.42 
1.11 

1.47 

96.12 

61.36 

21.86 

4.64 

Inspirators  &   Injectors    

7.79 
10.28 

Air   Hose              

Cut  Out  Cocks  I'/n" 

Cut  Out  Cocks  1" 

Cut  Out  Cocks  3^" 

Cut  Out  &  Drain  Cocks  '/z"-  . 

Release  Valves 

W.  H.  CLEGG, 


Supervisor  of  Air  Brakes. 


CANADIAN    NATIONAL    RAILWAYS 


QWRTERLY     STATEMENT     SHOWING     AVERAGE     UNIT   COST   OF   REPAIRS   TO   ALL    BRAKE  Mj\TERIAli 
FROM  APRIL   1st.    1922,  TO  JUNE  30th,    1922,   ON  STANDING  MONTHLY  STORE  ORDERS  AT 

THE  GENERAL    REPAIR  SHOPS 


DESCRIPTION 


store 

Order 

No. 


Triple  Valves 

Feed  4  Red.  Valves 

Distributing   Valves    

Signal  Valves 

Check   Valves 

Brake  Valves    

Boiler  Check  Valves 

Air   Gauges 

Steam   Gauges    

e'/z"  C.  C.   Pumps 

S'/z"    Pumps    

11"    Pumps    

Pump  Top   Heads 

Pump    Governors    

Inspirators   &    Injectors    .. 

Lubricators     

steam  Hose   

Air   Hose    

Signal  Hose   

Angle  Cocks 

Cut  Out  Cocks  I'-i" 

Cut  Out  Cocks  I" 

Cut  Out  Cocks  %" 

Cut  Out  &  Drain  Cocks  1/2 

Conductor's    Valves 

Retaining   Valves 

Release   Valves 


MONCTON 


Nu. 
Repd. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 


529 

169 

12 

34 

47 

59 

18 

92 

98 

23 

38 

18 

4 

66 

105 

47 

817 

2769 

905 

1275 

433 

122 

178 

25 

3 

103 

195 


Unit 
Cost 


W/INNIPEG 


No. 
Repd. 


1.36 

3.28 

6.06 

1.87 

.83 

3.84 

3.89 

3.18 

1.27 

96.58 

66.86 

56.18 

16.52 

5.25 

10.11 

7.95 

3.10 

1.47 

1.62 

.80 

.44 

.54 

.49 

.31 

.34 

.64 

.49 


2847 

511 

66 

56 

136 

137 

221 

154 

36 

164 

76 
122 
154 

70 
592 
2498 
435 
365 
117 

47 


6 
100 


Unit 
Cost 


.92 
1.32 
9.43 
1.38 

.31 
2.19 

1.55 

1.81 

55.76 

31.90 

s'.si 

3.63 

7.25 

3.35 

3.03 

1.54 

1.44 

.59 

.63 

.48 


1.10 
.38 


TRANSCONA 


No. 
Repd. 


2705 

190 

84 

51 

83 

121 

49 

274 

177 

40 

19 

21 

12 

90 

127 

84 

445 

955 

310 

379 

72 

31 


231 


Unit 
Cost 


ST.   MALO 


No. 
Repd. 


.59 

1.56 

5.73 

1.64 

.57 

5.73 

24.35 

.80 

1.13 

75.26 

34.74 

44.30 

6.92 

4.66 

12.85 

7.48 

2.66 

1.63 

1.38 

.57 

.63 

.62 


3/ 

159 

23 

28 

14 
45 

8 
61 
32 
10 
40 

2 
79 
52 
57 
30 


Unit 
Cost 


1.47 

2.15 

4.32 

2.68 

.42 

2.87 

4.48 

.44 

.80 

87.58 

72.28 

105.78 

8.64 

6.04 

10.69 

8.90 


LE/\SIDE 


No. 
Repd. 


Unit 
Cost 


*BOUTH 
EDMONTON 


No. 
Repd. 


710 
125 
30 
17 
35 
34 

61 
28 
17 
18 

'3 

38 

40 

25 

155 

565 

195 


.75 
1.33 
3.43 
1.52 

.64 
2.10 

,85 

2.36 

77.65 

51.79 

16.87 
6.08 
8.75 
6.95 
2.51 
1.79 
1.34 


Unit 
Cost 


NORTH 
EDMONTON 


No. 
Repd. 


2044 

129 

39 

4 

1 

9 

26 
19 


13 

27 

28 

3 


.86 
2.11 
5.98 

3.72 

.89 

4.41 

1.25 
1.59 

26.36 

6.86 

4.51 
5.70 
4.60 


2130 

223 

68 


11 

5 

30 

20 

18 

37 

5 

26 

36 

62 

86 

18 

483 

781 

100 


Unit 
Cost 


.59 
2.12 

3.75 


3.42 

11.65 

1.12 

1.00 

95.42 

47.19 

77.26 

10.04 

4.28 

6.49 

7.92 

6.12 

1.73 

1.32 

1.90 


W.  H.  CLEGG, 
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Supervisor  of  Air  Brakes. 
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CANADIAN    NATIONAL    RAILWAYS 

STATEMENT  OF  PERFOK3IANCE  AND  COST  OF  AIR  BKAKE  MATERIAL  REPAIRED 
FROM  JANUARY  Jst,  TO  JUNE  30th,    1922 


DESCRIPTION 


Triple  Valves 

Feed  i  Red.  Valves 

Distributing  Valves 

Signal  Valves 

Check   Valves 

Brake  Valves    

Boiler  Check  Valves 

Air  Gauges 

Steam   Gauges    

81/j"  C.  C.  Pumps 

9'''2"    Pumps    

11"   Pumps    

Pump  Top  Heads 

Pump    Governors    

Inspirators  &   Injectors    .  . 

Lubricators     

Steam  Hose    

Air   Hose    

Signal   Hose 

Angle  Cocks 

Cut  Out  Cocks  I'A" 

Cut  Out  Cocks  1" 

Cut  Out  Cocks  %" 

Cut  Out  &  Drain  Cocks  Vi 

Conductor's   Valves 

Retaining  Valves 

Release  Valves 


Store 

Order 

No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10) 
11) 
12) 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


No. 
Reod. 


3058 
648 
357 
665 
771 

1396 


1090 


376 
920 


ToTal 

Cost 

of   Repairs 


REMARKS:  X  Decimal  Figures  are  Approximate. 
.43c  per  Locomotive  Mile. 


6.361.68 

4,106.83 

628.23 

333.09 

3,161.67 

1,847.83 


54.782.49 


2,993.77 
4,571.56 


Total 
Engine 
Miles 


18,729,891 


Valves  Rep'd 

Per 
100,000  Mis. 


X 
16.1 

3.4 
1.8 
3.6 
4.1 

7.6 


5.9 


2.0 
4.9 


Cost  of 
Repairs  Per 
100,000  Mis. 


JT 

33.50 

22.00 

3.25 

1.50 

16.75 

10.00 


297.75 


16.00 
24.25 


Eng.  Miles 

Per  Valve 

Repair 


6,125 
28,904 
52,465 
28.165 
24,293 

14,133 


17,181 


49,814 
20,539 


UnlfCost 

Per  Valve 

Repair 


2. OS 
6.34 
1.76 
.50 
4.10 

1.32 


50.27 


7.96 

4.95 


Brake  Failure 

Per 
100,000  Mis. 


W.  H.  CLEGG, 


.41 


Supervisor  of  Air  Brakes. 


Canadian  locomotive  builders,  have  joined  with  us  heartily  in 
an  endeavor  to  effect  improvements. 

In  dealing  with  that  portion  of  the  subject  relating  to 
maintenance  cost,  it  will  be  interesting  to  note  that  while  not 
intentional  on  the  part  of  the  management,  a  friendly  rivalry 
has  developed  among  the  air  brake  foremen,  and  they  await 
with  keen  interest  the  arrival  each  month  of  the  comparative 


cost  sheet.  The  discussion  during  our  periodical  meetings 
finds  these  gentlemen  advancing  the  most  logical  reasons  for 
modifying  or  discontinuing  entirely  certain  practices,  as  a 
means  of  securing  further  reductions  in  costs,  and  mistakes 
in  accounting  cannot  now  easily  pass  the  scrutiny  of  these 
men. 

It   is  no  longer  possible   for   outside   men   to   abuse   air 


CANADIAN    NATIONAL    RAILWAYS 

STATEMENT  OF  PERFORMANCE   AND   COST  OF  AIR  BRAKE  MATERIAL  REPAIRED 
FROM  JULY    1st  TO  DECEMBER  31st.    1922 


Cost  of 
Repairs  Per 
100,000  Mis. 


Unit  Cost 

Per  Valve 

Repair 


Brake  Failure 

Per 
100,000  Mis. 


DESCRIPTION 


Store 

Order 

No. 


No. 
Reod. 


TSTil — 

Cost 
of   Repairs 


Total 
Engine 
Miles 


Valves  Rep'd 

Per 
100,000  Mis. 


Eng.  Miles 

Per  Valve 

Repair 


Triple  Valves    

Feed  &  Red.  Valves 

Distributing  Valves    

Signal   Valves 

Check   Valves 

Brake  Valves    

Boiler  Check  Valves 

Air  Gauges 

Steam   Gauges    

8'/2"  C.  C.  Pumps 

91/2"    Pumps    

11 "    Pumps    

Pump  Top  Heads 

Pump   Governors    

Inspirators   &   Injectors    .  . 

Lubricators     

Steam  Hose   

Air    Hose    

Signal  Hose   

Angle  Cocks 

Cut  Out  Cocks  114" 

Cut  Out  Cocks  1" 

Cut  Out  Cocks  ?i" 

Cut  Out  &  Drain  Cocks  1/2 

Conductor's    Valves 

Retaining  Valves    

Release  Valves 


1 

2 

3 

4 

5 

6 

7 

g 

9 
10) 
11) 
12) 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


3477 
785 
352 
632 
783 

1374 


1010 


125 
870 


5.377.36 

4,160.66 

551.25 

211,97 

2,074.89 

1,397.98 


.46.455.25 


1,271.56 
3,052.02 


24,294.950 


X 
14.3 
3.8 
1.5 
2.6 
3.2 

5.6 


.5 
3.5 


X 

22.25 

17.25 

2.25 

.88 

8.50 

5.75 


191.25 


5.25 
12.50 


6,987 
30,949 
69,020 
38,441 
31,028 

17,682 


24.053 


194,359 
27,925 


1.55 
5.30 
1.57 
.34 
2.65 

1.02 


10.17 
3.51 


REMARKS:   X  Decimal   Figures  are  Approximate. 
.27c   per   Locomotive   Mile. 


.25 


W.  H.  CLEGG, 

Supervisor  of  Air  Brakes. 
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brake  parts  by  hammering,  etc..  without  damage  being  noted 
by  the  air  brake  foreman.  Since  this  increases  his  costs  un- 
necessarily, he  naturally  enters  a  strong  protest.  The  same 
applies  to  material  purchased  from  manufacturers,  or  made 
in  the  company's  own  shop.  The  material  must  not  require 
e.xtra  operations  in  order  to  make  it  serviceable,  otherwise  the 
foreman  is  liable  to  refuse  acceptance,  and  the  shop  superin- 
tendent can  not  do  otherwise  than  uphold  his  decision,  if 
same  conforms  to  reasons  and  proofs.  Under  this  system  the 
air  brake  foreman  cannot  afford  to  accept  inferior  material, 
nor  use  obsolete  machinery,  as  it  may  affect  l)oth  the  cost  and 
the  quality  of  his  work. 

A  noteworthy  feature  came  to  light  during  the  inception  of 
this  work.     Records  showed  repeatedly  that  the  labor  charge 


was  much  lower  in  certain  shojjs  than  in  others,  while  a 
knowledge  of  the  working  conditions  indicated  tliat  the  re- 
ver.se  should  be  the  case.  The  fact  .soon  developed  that  the 
shops  referred  to  as  l)eing  low  in  labor  costs  were  using 
quantities  of  new  material  unnecessarily  while  the  bills  for 
new  material  in  the  other  shops  were  appreciably  lower. 

Only  a  casual  glance  at  this  report  is  necessary  to  indicate 
that  there  is  still  much  to  be  done;  however,  we  have  tried  to 
apply  as  far  as  possible  the  valual)le  advice  submitted  in  pre- 
vious papers  of  this  as.sociation.  The  air  brake  supervisor 
who  fails  to  apiily  himself  diligently  to  the  task  of  eliminating 
waste  and  developing  a  repair  co.st  system,  is  lx.'ing  deprived 
of  a  great  oi)portunity  for  rendering  really  worth  while  assist- 
ance to  the  company  he  serves. 


Locomotive  Scheduling  at  the  Silvis  Shops 

Part  5  —  Performance  Data 

New  System  of  Locomotive  Scheduling  Now  Being  Installed  at  the 
Silvis  Shops  of  the  C.  R.  I.   &  P. 

By  L.  C.  Bowes*,  G.  E.  Sandstromt,  and  H.  K.  Robinsonj: 

THE  former  articles  have  dealt  primarily  with  the  func- .  with  a  normal  force  of  1,000  men,  would  be  the  equivalent  of 

tions  and  routine  of  the  locomotive  scheduling  system,  an  output  of  75  locomotives  per  month,  all  of  which  would 

together  with  the  necessary  organization   for  carrying  be  heavy  classified  repairs. 

it  on  and  with  predictions  as  to  what  the  ultimate  expecta-  .                                   en             ffth 

tions  would  be  with  such  a  system  when  carried  to  100  per  ^            -               £          c  6 

cent  completion.  J            '^              i         l|         ^^'^IS 

After  four  months  of  actual  operation,  a  verv  srratifvinsj  -            5                  >..!„£         Il        ?'- 

showing  has  been  made,  which  substantiates  the  prediction  £•           ■=               m|       >j.j;ig          Eg       .=  °- 

that  it  would  be  possible  to  doulde  the  output  of  the  loco-  ° «,         g                  8          °'t      .^g       n~        c" 

motive  shop  bv  a  svstematic  and  co-ordinated  effort  of  in-  f                      s--          ^f            '»"       532  -       s"       "l       ""-r 

tensive  analysis  and  a  study  by  reason  of  centralized  control  s                       S  ==         |e            ^  g.       SJ-S       s  S.      '|g       'Sf 

and  delegated  authority.  "           ""             <        c           £        u;         u 

The  accompanying  analysis  reflects  the  uniform  improve-  ^ne  ".'.■.■.■.':.;::■.    32       isMoe        t'Ml         ii         ii        36        38 

ment  made,  month  bv  month,  during  the  last  four  months.  .'"'v  32       I'^.'iJ        5,622         u        16        37        42 

_  ^  ,-  1       ■         r    1  111-  i_  .August   32  160.000  4,850  26  34  43  65 

By  reason  oi  a  close  analysis  oi   the  scnedule,  it  can  be      September  32       120,360        3,761         43        73        55       m 

stated  that  the  amount  of  work  performed  each  month,  as  _,     ^  ,,     .           ,                        .,,                    ,      ,            .        ,    . 

,                      ,      ,                   .              .                      (.          .  ^                          .  The    following   explanatory    notes    will    serve    to    make   the    meaning   of   the 

against  the  several  classes  of  repair,  was  of  uniform  magni-  .ib.,ve   table    clear: 

tude.     In  fact,  during  the  last  two  months  shown  there  was  ^^j;™;;  -^:    l^^^jXlTZli^..  o.km  to  transportation  department  during 

actuallv  performed  more  work  on  light  repairs  for  which  no  ,  month.                                                    ^ 

J.      t        ,                                                               ^  Column  C:     Actual    man    hours    o^    classified    repairs   as    reflected    by    actual 

credit    IS    shown.                                                                      ,  analysis  of  production  or   work  order   tickets. 

By    virtue    of    existing    conditions,    the    policy    adopted    was  -'"'"l^y"  .V^  ..  •'^^■"^Se  man  hours   per  locomotive,  arrived  at  by  dividing  "C" 

that  of  raaintaining  an  output  and  reducing  the  actual   work-  Column  E:     Arrived    at   by   dividing   "D"   for  any    month   by    "])"    for   May 

,.               ,       .          %  ■               .J          i     r      ii                   1       •  and   subtracting   from    100  per  cent, 

mg    force    during    this    period.       A    further    analysis,    as    pre-  column  F:     Arrived  at  by  dividing  "D"  of  May  by  "D"  of  any  month  and 

dieted   in   previous   articles,    is   based   on   the  possibilitv   of  _,  subtracting  loo  per  cent. 

v^.v-i,.^      .1    l_y          vy«                        ,                                     ^            t-      ^           'T^i  •  Column  G:      Arrived    at   by  multiplying  .O     of  May   by     B      of  any   month 

reducing  the  actual  man  hours  per  locomotive  to  2,300.    IhlS,  and  dividing  by  "D"  of  the  same  month.     (This  is  for  the  four  months' 

^ . analysis    period    only.) 

•Production    engineer,    C     R     I.    &    P.  Column  If;     Arrived  at  by  dividing  "G"  of  any  month  by  "B"  of  May  and 

tindustrial    engineer, '  Robierts-Pettijohn-Wood    Corporation.  subtracting    100    i>er    cent.      (This    for  the    four    months'    analysis    period 

tSpecial   accountant,    C.    R.    I.    &    P.  •"•>■■) 


The   Two   New    Baltimore   &   Ohio   Colonial    Dining   Cars   are   Named    Martha   Washington   and    Mount   Vernon 
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Safety  Suggestions  of  the  Atlantic 
Coast  Line 

T^HE  General  Safety  Committee  of  the  Atlantic  Coast  Line 
•^  is  distributing  a  folder  among  mechanical  department 
employees  outlining  a  series  of  safety  suggestions  given  below 
which,  if  always  borne  in  mind,  would  result  in  a  very 
noticeable  reduction  in  the  number  of  accidents. 

1.  Many  accidents  are  due  to  handling  material,  to  mate- 
rial falling  and  to  men  being  caught  between  material.  In 
lifting  operations  it  is  important  in  each  movement  that  the 
men  act  in  unison,  both  in  taking  hold  and  letting  go. 

2.  '\\'hen  it  is  necessary  to  use  runways,  horses,  ladders, 
scaffolds  or  other  supports,  employees  should  know  by  per- 

■  sonal  test,  examination,  or  other  sufficient  methods,  that  they 
are  in  a  safe  condition  and  properly  placed  before  being  used. 

3.  Great  care  should  be- taken  by  men  working  above  not 
to  drop  any  material  unless  it  is  necessary,  and  then  not 
without  first  giving  due  warning  to  those  below. 

4.  When  you  complete  a  job,  never  leave  tools  or  material 
overhead. 

5.  Crane  men  are  forbidden  to  move  load  without  a  signal 
from  the  proper  man  and  not  to  move  crane  without  first 
sounding  gong,  nor  raise  the  hook  above  limit  switch. 

6.  Take  no  unnecessary  chances  in  passing  under  a  load 
being  moved  by  crane  or  other  mechanism. 

7.  In  cutting  off  bolts  or  rivets,  be  very  careful  to  see 
that  the  heads  are  not  allowed  to  fly  to  where  other  workmen 
are  passing  or  working.  This  should  be  avoided  by  holding 
a  broom  on  same  or  making  use  of  some  other  approved  safety 
device  to  prevent  injury. 

8.  Do  not  grind  at  emery  wheels  or  operate  a  machine 
from  which  chips  are  flying  without  using  goggles. 

9.  Do  not  use  welding  or  cutting  torch  without  using 
shield  over  your  eyes. 

10.  Goggles  furnished  by  the  company  should  be  worn 
at  all  times  when  there  is  danger  of  flying  particles  entering 
the  eye.    If  you  are  in  doubt,  consult  your  foreman. 

n.  Covers  for  drop  pits,  manholes  and  other  openings 
should  be  kept  in  place  when  not  in  use. 

12.  Do  not  attempt  to  operate  a  machine  unless  you  are 
thoroughly  qualified  in  its  operation.  Do  not  work  with 
any  machine  unless   authorized   by  the   foreman   in  charge. 

13.  Do  not  file  right-handed  on  lathe  as  it  brings  operator 
too  close  to  chuck  or  carrier. 

14.  Do  not  clean  and  oil  machinery  while  in  motion. 

15.  Do  not  remove  guards  from  machinery  for  the  sake 
of  convenience.  Machine  should  not  be  operated  without 
guards  in  proper  place. 

16.  Tools  found  defective  should  be  reported  to  foreman 
in  charge  or  turned  in  at  toolroom. 

17.  In  handling  material  at  the  steam  hammer,  always 
stand  at  the  side  of  the  forging  or  piece  you  are  holding  and 
always  use  tongs. 

18.  Do  not  jack  a  car  without  first  blocking  the  wheels. 

19.  Do  not  use  an\-thing  but  regular  jack  handles  when 
operating  jacks. 

20.  Before  moving  an  engine,  walk  around  and  examine 
it  and  ring  the  bell  as  a  warning. 

21.  Do  not  go  under  a  car  or  between  cars  for  the  pur- 
pose of  making  inspection  or  repairs  without  first  knowing 
that  you  are  fully  protected. 

22.  Do  not  wear  long,  loose  sleeves  or  gloves  around  re- 
volving machinery.  To  insure  safety,  sleeves  should  be 
short  and  tight  fitting. 

23.  Do  not  break  air  hose  on  cars  with  stopcocks  open 
and  train  line  charged.  Stopcocks  must  be  closed  before  un- 
coupling hose. 

24.  Special  attention  should  be  given  to  boards  contain- 
ing protruding  nails  and  they  should  not  be  placed  so  they 


will  be  a  source  of  injury.     Xails  should  be  turned  down 
when  possible. 

25.  Do    you    know   there    is   nothing   gained    by   taking 
chances  and  the  safety  device  is  a  careful  man? 

26.  Will  you  do  your  work  in  a  safe  and  careful  manner 
and  try  to  avoid  injury  to  yourself  and  others? 


Canadian  National  Air  Pump 
Washout  Arrangement 

'T'HE  drawing  shows  a  simple  arrangement  of  pipe  con- 
■^  nections  which  is  used  by  the  Canadian  National  for 
washing  out  the  compressor  cylinder  of  locomotive  air 
pumps.  With  this  device  attached  to  the  pump  and  the  air 
cylinder  filled  with  the  cleaning  solution,  no  outside  supply 
of  solution  is  necessary. 

Before  this  by-pass  arrangement  was  developed  experiments 
were  made  with  several  designs  of  air  pump  vi'ashout  de- 
vices and  with  solutions  of  van,-ing  strengths  and  mixtures. 
The  commonly  used  barrel  arrangement  with  suitable  pipe 
connections  leading  to  the  air  pump  cylinders,  requires  a 
large  quantity  of  solution  and  the  churning  to  which  it  is 
subjected  when  the  pump  is  being  washed  out  causes  the 
soapy  ingredients  introduced  to  prevent  the  cutting  of  the 
cylinder  walls,  valves  and  seats  to  separate  in  a  foamy  mass 
which  floats  on  the  surface  of  the  solution  in  the  barrel,  so 
that  its  value  is  lost.  For  the  same  reason  other  types  of 
washout  equipment  using  open  liquid  containers,  whether 
located  on  the  running  board  or  attached  to  the  pump,  were 
found  to  be  unsatisfactory. 

With  the  arrangement  shown  in  the  drawing  the  plug  cock 
in  the  filling  connection  is  opened  and  the  air  cylinder  filled 
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By-Pass   Arrangement  for  Washing   Out   Air   Pumps 

with  the  cleaning  solution,  one  of  the  upper  air  valve  caps 
being  removed  so  that  the  solution  will  readily  flow  into  the 
cylinder.  Then,  with  the  air  valve  cap  replaced  and  the 
filling  cock  of  the  washout  device  closed,  the  pump  is 
operated  at  about  20  strokes  per  minute  either  by  steam 
from  the  locomotive  or  the  roundhouse  blower  line,  ^^"hen 
the  cleaning  is  completed  the  washout  solution  is  drawn  off 
and  clean  water  worked  through  the  pump  in  the  same  way. 
Experience  on  the  Canadian  National  has  led  to  the  use  of 
a  solution  of  moderate  strength,  circulated  through  the  pump 
for  about  four  hours,  rather  than  a  solution  of  greater 
strength  used  for  a  shorter  time.  The  solution  used  on  the 
Canadian  National  consists  of  six  cans  of  lye  and  one-half 
pound  of  soft  soap  dissolved  in  a  pail  of  hot  water. 
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Locating  Centers  for  Shoes  and  Wedges 


•Cenrral  I'iczv  of  the  Burlington  Shops  at  Ifannibal,  Mo. 


New  Method  for  Securing  Main  Centers  Ensures  Correct  Alinement   of   Engine   Truck, 
Drivers  and  Trailers  to  Prevent  Wheel  Cutting  * 

By  T.  E.  Paradise 

Master  Mechanic,  C.  B.  &  Q.,  Hannibal,  Mo. 


THE  proper  locating  of  centers  for  the  laying  off  of  shoes 
and  wedges  is  one  of  the  most  important  tasks  in  con- 
nection with  the  repair  work  of  the  locomotive,  for  the 
performance  of  the  locomotive  will  depend,  to  a  great  extent, 
upon  the  accuracy  with  which  the  shoes  and  wedges  are 
alined. 

The  work  of  laying  out  and  fitting  shoes  and  wedges  has 
usually  been  handled  Jjy  a  few  individual  mechanics  in 
most  locomotive  repair  shops,  as  the  average  mechanics  of 
today  have  not  been  trained,  neither  do  they  take  sufficient 
interest  to  master  the  problems  that  are  confronted  in  the 
handling  of  this  work,  and  unless  they  are  ambitious  and 
w-illing  to  exert  themselves  they  will  not  secure  the  knowl- 
edge of  the  most  important  points.  One  of  the  particular 
reasons  why  so  few  mechanics  are  able  properly  to  handle 
this  work  is  the  assignment  of  it  to  individual  men  who 
grudgingly  part  with  any  information  in  regard  to  the  han- 
dling; this  has  made  the  work  appear  to  the  younger  and 
inexperienced  mechanic  as  mysterious  or  confusing. 

The  present  methods  that  are  used  in  practically  all 
modern  shops  vary  slightly  from  the  practices  followed  in 
the  last  twenty  years,  during  which  time  a  number  of  changes 
in  the  design'  of  the  locomotive  have  taken  place.  The  in- 
creased size  of  the  locomotive  has  extended  the  wheel  base, 
and  has  made  it  of  the  utmost  importance  that  the  aline- 
ment of  drivers,  engine  truck  and  trailers  be  perfect.  A 
failure  properly  to  perform  this  work  causes  a  large  amount 
of  maintenance  work  in  the  roundhouses,  due  to  changing 
tires,  and  also  shortens  the  life  of  rails,  as  the  wearing  of 
tires  means  a  corresponding  wear  on  the  track. 

From  my  observation  of  the  handling  of  locomotives  in 

-  Pnper    submitted    in    Erecting   Shop   Competition. 


roundhouses,  I  have  found  that  there  is  a  constant  changing 
of  tires,  due  to  the  cutting  of  flanges,  a  study  of  which  has 
brought  out  the  fact  that  the  cause  of  the  greater  portion  of 
these  cut  tires  is  the  improper  alinement  of  the  engine  truck 
and  the  trailer  with  the  drivers.  The  cutting  of  driving 
wheel  tires  in  the  operation  of  locomotives  is  causing  round- 
house maintenance  forces  to  carry  an  unnecessary  expense 
and  burden,  due,  in  the  majority  .^of  cases,  to  the  incorrect 
method  used  when  IcccJliotives  are  given  general  repairs. 

The  prevailing  practice  in  securing  the  main  centers  from 
which  shoes  and  wedges  are  laid  off  is  responsible  for  the 
greater  number  of '  cut  flanges,  due  to  these  centers  lx;ing 
located  from  the  cylinders  independently,  and  not  in  con- 
junction with  the  engine  truck  and  trailers.  In  the  location 
of  these  centers  a  numljer  of  methods  are  used  which  are 
responsible  for  the  cutting  of  tires,  and  not  the  curvature 
of  the  track  over  which  the  locomotive  operates,  unless  it  is 
operated  continuous!)-  on  a  sharp  curve—the  locomotive 
headed  while  going  in  one  direction  and  making  the  reverse 
movement  backing  up,  as  a  switch  locomotive  operating  in 
yards  and  switching  over  leads,  a  condition  of  operation 
which  reduces  the  life  of  tires  on  switch  locomotives  over  50 
per  cent.  A  considerable  amount  of  tire  wear  can  be  reduced 
by  oiling  the  inside  face  of  the  ball  of  the  rail  on  the  out- 
side rails  of  curves,  which  will  not  only  save  the  tires,  but 
will  also  save  the  rails,  as  when  rails  become  worn  to  any 
extent,  the  tires  are  worn  much  more  rapidly. 

The  methods  used  in  the  roundhouse  are  responsible  for 
a  large  number  of  tires  being  cut,  due  to  improper  mainte- 
nance, such  as  allowing  the  engine  truck  and  trailers  to 
become  rigid,  therebv  creating  a  long  wheel  base,  which 
aenerallv  cuts  engine  trucks   and   front  drivers,   or  trailers 
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and  rear  drivers;  also  allowing  the  locomotive  to  become 
out  of  plumb,  which  wears  three  point  hangers  on  engine 
trucks  unevenly,  and  carries  the  engine  to  one  side. 

Throwing  Drivers  Not  Advisable 

The  general  practice  to  overcome  this  is  to  throw  the 
drivers  on  one  side  either  forward  or  back,  to  overcome  the 
cutting.  This  involves  a  considerable  amount  of  work  and 
does  not  in  all  cases  prevent  the  driving  ilanges  from  cut- 
ting, as  a  road  locomotive  is  equipped  with  an  engine  truck 
which  guides  the  locomotive,  controls  the  alinement,  and  by 
its  position  carries  the  locomotive  in  correct  or  incorrect  loca- 
tion in  reference  to  the  main  drivers.     In  throwing  the  driv- 
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motives  are  equipped  with  engine  truck  and  trailer,  as  the 
engine  truck  and  trailer  are  responsible  for  the  cutting  of 
the  flanges,  and  occasionally  it  is  found  that  the  incorrect 
thickness  of  hub  plates  is  responsible  for  the  cutting  of  tires. 
Therefore,  you  cannot  rectify  the  defective  location  of  engine 
truck  or  trailer  by  applying  the  remedy  to  the  drivers. 

Adjusting  Three-Point  Truck  Hangers 

By  changing  the  alinement  of  the  three-point  hangers,  a 
locomotive  can  be  carried  away  from  the  driving  flanges  on 
either  side,  and  prevent  further  cutting.  This  can  be  done  by 
adding  a  liner  or  material  with  an  acetylene  torch,  to  the 
inside  bearing  faces  of  the  hangers  on  one  side,  and  to  the 
outside  bearing  faces  of  the  other  hangers.  This  will  carry 
the  locomotive  to  the  side  where  the  material  has  been  added 
to  the  outside  bearing  faces  of  the  hanger,  as  shown  in  Fig.  .3. 
In  this  figure  the  center  casting  and  the  three-point  hanger 


Pig.    i_Top    View    of    Main    and    Trailer    Frames    Showing     Front 
Trucl<    Center    Casting,    Drivers    and    Trailers 

ing  wheels  either  for\vard  or  back,  this  may  aline  the  drivers 
widi  the  engine  truck,  but  it  creates  a  change  in  the  dnvmg 
wheels  laterally,  and  while  it  may  prevent  further  cuttmg 
of  the  driver  that  is  cutting,  will  cause  other  drivers  to  cut 
and  will  throw  the  entire  engine  out  of  alinement. 

This  is  clearlv  shown  in  Fig.  2,  which  shows  Imes  set 
horizontailv  the  length  of  the  frame,  an  equal  distance  .4  from 
the  frame  at  the  front  driver  and  the  rear  driver  on  both  sides 
of  the  locomotive.  The  measurements  from  C  and  D  from 
these  lines  to  the  engine  truck  center  casting  show  the  center 
castino-  to  be  out  to^  one  side,  the  distance  C  bemg  greater 
than  D  This  condition  will  cause  the  drivers  on  the  left 
side  to  cut,  therefore,  in  the  method  of  throwing  the  drivers, 
the  ri^ht  side  will  be  tlirown  back,  which  will  carr>-  the  mam 
center  of  each  driver  back  the  distance  the  drivers  were 
thrown.  This  would  change  the  angle  between  the  driving 
axles  and  the  two  lines  parallel  with  the  frame. 

A  study  of  Fig.  2  will  show  that  this  method  may  pre- 
vent further  cutting  of  a  certain  flange  on  a  locomotive  with- 
out a  trailer,  but  will  create  a  ver}-  bad  condition  on  a  loco- 
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g    2_To  Keep  Drivers  in  Line  It  Would   Be  Necessary  to  Increase 
Hub   Plates   on    Right   Side    Which    Is    Not    Practical.      Center 
Casting    Must   Be   Moved   to   Central    Position 


motive  with  a  trailer.  Bv  moving  the  line  on  the  right  side 
away  from  the  locomotive  until  it  is  an  equal  distance  from 
the  center  casting  as  that  on  the  left  side,  measurements  then 
made  to  the  frame  from  this  line  at  each  jaw  will  show 
that  a  radical  change  must  be  made  in  the  thickness  of  the 
hub  plates  on  the  drivers.  To  keep  the  drivers  in  line  it 
would  be  necessary  to  increase  the  hub  plates  on  the  right 
^ide,  which  is  not  practical.  The  center  casting  mu?t  be 
moved  to  a  central  position  of  the  lines  as  shown  in  Fig.  1 
where  the  distances  B  and  B'  are  equal.  This  demonstrates 
that  the  method  of  throwing  the  drivers  either  ahead  or  back 
cannot  be  used  as  a  preventive  for  tires  cutting  when  loco- 


Fig.   3— Material   Added   to   Faces   R   and    R'   of  Three-Point   Hanger 

Will    Carry   the    Locomotive   to   the    Right    Side    and    Reduce 

Cutting   on   the    Left   Side 

are  in  position.  Material  added  to  faces  marked  R,  R'  will 
carry  the  locomotive  to  the  right  side  and  overcome  cutting 
of  tires  on  the  left  side.  To  correct  tire  cutting  on  the  right 
side  material  should  be  added  to  the  faces  marked  L,  L' . 
The  amount  to  be  added  depends  upon  the  length  of  the 
hanger.  If  the  length  is  twice  the  width,  each  }i  in.  of 
material  added  carries  the  center  casting  Y^  in.  laterally. 
If  the  proper  methods  are  used  in  handling  when  loco- 
motives receive  general  repairs,  it  will  reduce  the  burden  on 
roundhouse  forces  and  enable  them  to  make  really  neces- 
sar)-  repairs.  The  changing  of  tires  is  an  unnecessary  re- 
pair, because  it  is  avoidable,  except  when  long  wheel  base 
locomotives  are  operated  on  sharp  curves,  or  when  rails  on 
curves  are  badly  worn;  but  such  cases  are  comparatively  few. 

Locating  Main  Centers 
The  method  used  for  the  location  of  the  main  centers  must 
be  such  that  the  location  of  the  engine  truck  center,  and  any 
difference  in  thickness  of  hub  plates  on  drivers  and  trailer 
trucks  can  be  ascertained  without  a  transfer  being  made  of 
any  of  these  points  from  any  fixture,  such  as  engine  truck 
center  pin  or  cylinders,  and  they  must  be  located  through 
one  medium.  To  do  this,  two  lines  should  be  set  parallel  to 
main  frames,  as  shown  in  Fig.  4  (one  on  each  side  of  the 
main  frames),  extending  from  the  front  beam  to  the  rear  of 
the  trailer  frame,  extending  through  cylinders,  and  set  a 
•riven  distance  from  the  frame  at  the  front  jaw  and  the  same 
distance  from  the  frame  at  the  back  jaw.     A  straight-edge 
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is  then  placed  through  both  main  jaws  against  the  shf)e  faces, 
and  adjusted  at  right  angles  to  the  two  parallel  lines.  By 
using  a  square,  the  blade  maintained  perpendicular  liy  a 
parallel  strip  on  top  of  the  frame  with  the  lower  edge  in 
contact  with  the  straight-edge,  a  line  is  then  scriljed  on  the 
side  of  each  frame,  which  locates  the  i)oint  from  which  the 
main  centers  can  be  secured. 

The  center  casting  is  then  located  by  measuring  from  the 
line  on  each  side  at  the  front  end.  It  is  of  the  utmo.st  im- 
portance that  the  center  casting  be  in  the  center  and  in  direct 
line  with  the  drivers,  as  it  is  the  guide  to  the  locomotive,  and 
if  not  located  with  the  drivers,  will  carry  the  locomotive  to 
one  side  or  the  other.  This  is  responsible  for  more  sharp 
flanges  than  any  other  defect. 

If  the  locomotive  has  three,  four  or  more  sets  of  drivers, 
the  distance  from  the  line  to  each  jaw  should  be  measured 
to  develop  any  distortion  of  the  frame,  and  to  secure  the 
difference  in  thickness  of  the  hul)  plates  which  such  dis- 
tortion will  cause. 

The  frames  are  often  distorted  by  welding  while  in  place, 
which  is  a  common  practice,  and  is  the  cause  of  one  tire 
cutting  when  drivers,  engine  truck,  and  trailers  are  in  line. 
It  is  also  necessary  to  measure  to  each  trailer  frame  from 
the  line  at  the  trailer  jaw  to  secure  the  difference  in  thick- 
ness of  hub  plates,  so  that  trailer  wheels  will  be  in  line  with 
the  drivers. 

The  engine  truck  center  casting  must  lie  in  the  center  after 
the  engine  truck  has  been  built  up,  and  the  engine  truck 
should  be  measured  so  that  it  positively  is  known  that  the 
engine  truck  center  casting  is  in  the  direct  center  between 
the  flanges  of  the  wheels.  This  can  be  measured  directly  on 
a  single  axle  truck,  and  on  a  double  axle  truck  a  straight  edge 
can  be  placed  along  the  throat  of  the  flanges  and  the  mea- 
surement taken  to  the  center  casting.  It  should  not  be  taken 
for  granted  that  the  casting  is  in  the  center,  but  it  should  be 
developed  ljy  accurate  measurement  after  the  truck  has  been 
built  up. 

The  elimination  of  sharp  flanges  will  not  c.nl)-  relieve  an 
excessive  burden  from  the  maintenance  forces  in  the  round- 
house, but  will  reduce  the  wheel  work  in  the  back  shop,  in 
wheel  gangs,  and  on  wheel  lathes.  It  will  extend  the  life  of 
tires,  as  a  flange  worn  to  gage  requires  the  removal  of  from 
|/g  in.  to  Yi  in.  of  metal  to  enable  the  flange  to  be  brought 
up  to  standard.  This  reduces  the  life  of  the  tire  involved 
very  rapidly,  and  makes  it  necessary  to  reduce  all  the  other 
tires  in  the  set  the  same  amount.  It  will  also  reduce  the 
wear  on  rails. 


Heel  Wrench  for  Jacket  Bands 

By  F.  W.  Bentley.  Jr. 

'T'HE  one  piece  jacket  band  is  sometimes  decidedly  unhandy 
to  hold  in  place  while  putting  in  the  band  screw,  more 
especially  so  when  the  band  happens  to  be  located  on  an  air 
pump  upon  an  engine.  Particularly  is  it  inconvenient  on  a 
hot  engine  where  working  quarters  are  cramped  and  with  a 
consideral)le  number  of  other  conditions  fre(|uently  present 
to  make  the  job  a  disagreealile  one.  The  accompanying  il- 
lustration shows  a  verv  handy  heel  wrench  with  which  the 


A    Handy    Little   Tool   for   Uso    ui   Apiiiymg   Jacket   Bands 

slack  of  the  Inuid  against  the  jacket  can  be  held  after  the 
hole  has  been  drifted  into  place  for  the  screw.  The  hook  and 
heel  hold  the  band  quite  tirmly  with  but  little  pressure,  leaving 
the  other  hand  free  to  insert  the  screw.  A  wrench  of  this  type 
can  easily  be  made  by  anyone  from  a  piece  of  '4 -in.  steel 
wire  bent  into  a  shape  to  tit  the  size  of  air  pump  on  which 
it  is  to  be  used.  A  total  length  of  from  6  in.  to  7  in.  has 
Ijeen   found  to  give  a  convenient  grip. 
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Fig.    4— Method    of    Locating    Main    Centers   for    Laying    Out    Shoes    and   Wedges 
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Babbitting  Crosshead  Shoes 

OWING  to  the  large  number  of  crosshead  shoes  which 
have  to  be  babbitted  in  the  average  railroad  shop  in 
tlie  course  of  a  year,  a  great  deal  of  attention  has  been  given 
to  machines  and  devices  for  performing  the  babbitting  opera- 
tion. One  of  the  most  effective  equipments  yet  developed 
is  that  shown  in  the  illustrations,  used  in  the  Scranton  shops 
of  the  Delaware,  Lackawanna  &  Western.  The  device  illus- 
trated in  Fig.  1  is  for  babbitting  shoes  without  removal  from 
the  crossheads,  while  that  shown  in  Figs.  2  and  3  is  in- 
tended for  babbitting  new  crosshead  shoes,  or  those  which 
have  had  to  be  removed  on  account  of  loose  or  defective 
bolts.  The  particular  feature  of  both  of  these  devices  is  the 
accuracy  of  the  work  done  with  them  and  the  consequent 
saving  of  time  through  the  elimination  of  subsequent  machin- 
ing. 

Referring  to  Fig.  1,  the  construction  and  operation  of  the 
crosshead  babbitting  device  will  be  evident.  Different  sizes 
of  crossheads  can  be  accommodated,  the  range  being  from 
12  in.  to  21  in.  between  the  faces  of  the  crosshead  shoes. 
The  shoe  width  can  vary  from  5  in.  to  6J/  in.  The  device 
consists  of  a  cast-iron  base  plate  E  provided  with  vee-ways 
along  which  the  uprights  MM  are  adjustable  together  or 
apart  by  means  of  an  adjusting  screw  and  handles  HH. 
Adjustment  for  the  width  of  the  right  crosshead  shoe  is  ob- 
tained by  means  of  rack  A''  and  pinion  T  which  operate  the 
taper  wedges  WW.  A  similar  rack  and  pinion  operate  ad- 
justable wedges  to  suit  the  width  of  the  left  crosshead  shoe. 

In  operation,  the  crosshead  to  be  babbitted  is  up  ended  on 
the  crosshead  supporting  rod  and  bushing  P.  Handles  HH 
are  turned  until  the  working  faces  of  uprights  MM  are  the 
same  distance  apart  as  the  guides,  plus  a  slight  additional 
amount  required  for  running  clearance.     The  wedges  WW 


of  a  handle  applied  to  the  squared  end  of  shaft  K,  a  power- 
ful lifting  action  is  applied  to  crosshead  lifting  rod  R, 
bushing  P  and  the  crosshead,  forcing  the  latter  out  of  the 
device.  A  particularly  good  job  is  obtained  by  this  method 
of  babbitting  crossheads  and  by  means  of  the  two  adjust- 
ments mentioned,  just  the  proper  allowance  for  play  can  be 
made  so  that  no  subsequent  machining  is  required. 

For  babbitting  separate  crosshead  shoes,  the  device  illus- 
trated in  Figs.  2  and  3  is  used  to  advantage.     Fig.  2  shows 


\^g;4;\'^  ~¥'  SECTIONAA        SiaiQUC-C 

Fig.  2 — Crosshead  Shoe  Babbitting  Device — Bottom  Section 

the  bottom  section  in  which  the  crosshead  shoes  are  placed, 
and  Fig.  3  the  top  section  which,  when  set  for  the  proper 
clearance,  forms  the  upper  part  of  the  mold.  Referring  to 
Fig.  2,  the  bottom  section  is  constructed  as  shown  of  cast- 
iron.  The  crosshead  shoe  to  be  babbitted  is  placed  on  the 
four  1-in.   pins  MMMJil-^  with  the  guide  bearing  surface 
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Fig.  1-Device   Used   at  the  Scranton  Shops  of  the   D.   L.   &  W.  fo  r  Babbitting  Crosshead  Shoes  Without  Removal  from  the  Crosshead 


are  then  adjusted  to  the  thickness  of  the  guides  plus  the 
necessary  running  clearance.  Clay  is  applied  at  the  bottoms 
6nd  around  the  sides  of  the  crosshead  shoes,  babbitt  being 
poured  in  from  the  top. 

Power  to  remove  the  crosshead  from  the  device  after  the 
babbitt  is  poured  is  provided  by  means  of  the  jacking  ar- 
rangement shown  in  cross  section  at  the  bottom.     By  means 


upward.  Turning  screw  5  (provided  with  a  squared  end  as 
shown)  to  the  left  will  then  move  the  toggle  levers  in  such 
a  way  as  to  make  pins  MM  and  M^M^  grip  the  shoe  at  the 
two  surfaces  which  extend  between  the  crosshead  cheeks. 
The  shoe  will  thus  be  held  central  and  level.  The  top  sec- 
tion (Fig.  3)  is  then  adjusted  to  the  width  of  the  guide  plus 
running  clearance  by  means  of  taper  parts  T  and  T^  con- 
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trolled  by  a  right  and  left  screw  and  wheel  IF.  The  top  sec- 
tion is  placed  over  the  crosshead  shoe  resting  on  levers  LL 
and  between  pins  NX  and  .V,A'',,  to  grip  the  sides  of  the  top 
section,  holding  it  central  with  the  shoe  and  at  the  proper 


■1      "l^t- 
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Fig.  3 — Crosshead   Shoe    Babbitting    Device — Top  Section 

height.  The  openings  at  the  ends  of  the  shoes  are  plugged 
with  clay  and  the  babbitt  poured,  in  this  case  also  giving  a 
smooth,  accurate  job  which  does  not  require  subsequent  ma- 
chining. 


Scrap  Reclamation"^ 

By  L.  C.  H.  Weidman 

Railway  Service   and  Supply  Corporation,   Beech   Grove,   Ind. 

The  rolling  of  scrap  iron  and  axles  at  Beech  Grove  is 
done  on  an  Ajax  Type  B  reclaiming  mill  in  the  following 
manner.  Iron  rods  from  J/l  in.  to  134  iii-  ir*  diameter  are 
cut  in  lengths  24  in.,  28  in.,  30  in.  and  36  in.  long, 
straightened  at  the  scrap  yards  and  delivered  to  storage  yard 
at  the  forge  shop.  Iron  arch  bars,  transom  plates,  and  other 
flat  pieces  of  iron  are  sent  to  the  forge  shop  where  they  are 
sheared  up  in  lengths  434  in.  long  and  then  sent  to  the  scrap 
bin  at  the  mill  where  they  are  made  into  bundles  about 
4%  in.  square,  24  in.,  28  in.,  30  in.  and  36  in.  long.  These 
bundles  are  made  by  laying  the  bottom  layer  of  rods  the 
length  of  the  bundle.  Next  there  are  two  layers  of  flat  scrap 
laid  on  the  rods  with  the  joints  broken.  The  top  is  then  made 
of  rods  the  same  as  the  bottom.     The  bundles  are  then  tied 
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Fig.    11— Method    of    Bundling    Scrap 

together  with  two  pieces  of  No.  8  iron  wire.  The  object  of 
having  these  bundles  various  lengths  is  to  keep  the  rods  rolled 
the  length  of  our  straightening  bed. 

A  sketch  of  a  bundle  and  table  of  sizes  of  iron  rolled  from 
the  different  lengths  of  bundles  are  shown  in  Fig.  11.  These 
bundles  are  put  into  the  furnace  and  brought  up  to  a  weld- 
ing heat,  passed  through  the  roughing  and  finishing  rolls 
and  then  go  to  straightening  bed  to  cool. 

We  have  two  four-door  furnaces,  one  on  each  side  of  the 
mill.  In  charging  we  generally  charge  24  bundles  to  each 
furnace.  Since  the  first  of  the  year  we  have  been  working 
two  shifts  at  the  mill.  12  hours  to -each  shift,  10  men  to  each 
gang  as  follows:  Roller,  heater  helper,  rougher-down, 
rougher-up,  hooker-up,  roller  helper,  straightener,  and  two 
handlers.     These  men  work  piece  work  and  are  paid  42  cents 

•Abstract  of  a  paper  presented  at  the  annual,  convention  of  the  Railroad 
Master   Blacksmiths'   Association,    Chicago,   August   21,    1923. 


a  100  lb.  for  all  sizes  from  y^  in.  round  up  to  2  in.  round 
inclusive. 

W'ii  also  reclaim  steel  in  the  following  way.  .\11  scrap 
steel  rods  from  1^4  in-  up  to  2^4  in.  are  sheared  in  lengths 
4  ft.  to  6  ft.  long.  These  are  piled  at  the  scrap  dock  until 
a  car-load  has  accumulated.  They  are  then  sent  to  the  forge 
shop  and  rolled  in  steel  bars  from  ^4  in.  to  1J4  '".  Ends 
from  steel  axles  and  billets  that  arc  too  small  for  other  forg- 
ings,  are  forged  to  4^4  in.  square,  20  in.  to  30  in.  long  and 
rolled  in  steel  bars  from  1%  in.  to  2  in.  We  also  take  all  the 
surplus  4^4  in.  by  8  in.  iron  axles,  cut  them  into  three  pieces 
and  roll  them  into  iron  bars  from  1)4  in.  to  2  in.  Tire  steel 
is  also  rolled  to  make  superheater  bolts  and  pinch  bars. 

The  following  is  the  monthly  report  for  three  months 
.showing  the  cost  of  operation,  the  iron  rolled,  and  the  sav- 
ing made: 

March,    1923 

-Scrap  to  furnace,  764,250  lb.   at  $22.00  N.  T $8,406.75 

Fixed  charges  on  mill  and  building  lor  housing: 

Interest  at   6  per  cent   per  year 189.41 

Depreciation   and   repairs    238.55 

Taxes   and   insurance   at   2    per   cent 52.72 

Labor   charge,    direct    4,102.98 

551   fuel  hours  .it   .5625  per  hour 309.94 

551   power  hours  at  .30  per  hour    165.30 

Supervision    5.84    per   cent   of   direct    labor    231.60 

$13,697.25 
Finished   Product 

Pounds  Description  Price  Amount 

191.950  -5^  in.  round  iron  $2.90  $5,566.55 

86.150  Yi  in.  round  iron  2.85  2,455.28 

85.250  7/i  in.  round  iron  2.85  2,429.63 

l.'O.SOO  IH  in.  round  iron  2.80  3,662.40 

103.900  1)4  in.  round  iron  2.80  2,909.20 

54.300  \ii  in.  round  iron  2.80  1,520.40 

53,300  2  in.  round  iron  2.90  1,545.70 

$20,089.16 

Net   profit   month   of   March.    1923 $6,391.91 

Net  profit  since   April    1,   1918 $74,279.53 

April,    1923 

Scrap  to  furn.ice  604,900  lb.  at  $22.00  N.  T .' $6,895.86 

Fixed  charges  on  mill  and  building  for  housing: 

Interest  at   6  per  cent   per  year 189.41 

Depreciation  and   repairs    238.55 

Taxes  and  insurance  at  2  per  cent 52.72 

Labor    ch,ari!es,   direct    3,169.03 

429  fuel  hours  at  .5625   per  hour 241.31 

429  power  hours  af  .30  per  hour 128.70 

Supervision  5.84  per  cent  of  direct   labor 185.07 

$11,100.65 
Finished   Product 

Pounds  Description  Price  per  cwt.  Amount 

184,300  Vi  in.  round    iron         $2,825      $5,206.48 

35.650  H  in.  round    iron           2.825      1,007.11 

180,950  1^-8  in.  round    iron    '       2.775      , 5,021.36 

56,1)50  1  "4  in.  round    iron          2.775      1,555.39 

61,950  Wf,  in.  round    iron           2.775      1,719.11 

33,250  \'/2  in.  round    iron           2.775  »■ 922.69 

$15,4.',2.14 

Xet    profit    for   month    of    .\pril,    1923 $4,331.49 

Net   profit   since   April    1,    1918 $78,611.02 

May.  1923 

Scrap  to  furnace  571,300  lb.  at  $17.95  N.  T $5,127.42 

Fjxed  charges  on  mill  and  building  for  housing: 

Interest   at   6   per  cent   per  year '^^-l} 

Depreciation    and    repairs    238.55 

Taxes  and  insurance  at  2  per  cent 52.72 

Labor   charces,    direct    2,975.09 

478"/^    fuel  hours  at  .5625  per  hour 269.16 

478!4   power  hours  at  .30  per  hour 143.55 

Supervision  5.84  per  cent  of  direct  labor 173.74 

$9,169.64 
Finished   Product 

Pounds  Description         Price  per  cwt.  Amount 

222,400            Vi    in.    round    iron         $2,825      $6,282.80 

107.350  -Yi    in.    round    iron           2.823      3,032.64 

120,350  1        in.    round    iron           2.775      3,339.71 

29,100  VA    in.    round   iron           2.775      807.53 

47,250  V/i    in.    round  iron           2.775     1,311.19 

$14,773.87 

Net  profit  for  month  of  May.  1923 $5.604.2,' 

Net  profit  since  April   1.   1918 $84,215.25 

The  Missouri  Pacific  has  increased  its  average  miles  per 
car  per  day  from  20.84  in  April  to  31.98  in  .\ugust.  During 
August  the  road  also  established  another  record  by  loading  locally 
and  receiving  from  connections  130.810  cars  compared  with  a 
previous  record  of  125,347  cars  in  Octoljer,  1916. 
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Acetylene  Sludge  Ejector 

A:MEANS  for  easily  disposing  of  the  sludge  or  residue 
from  an  Oxweld  acetylene  generator  has  just  been  in- 
stalled at  the  Pere  Marquette  shops,  Grand  Rapids,  Mich. 
Originally  the  sludge  was  drained  from  the  generators  into 
a  concrete  cistern  just  outside  the  generator  building.  The 
cistern  is  8  ft.  square  and  6  ft.  deep  with  an  overflow  8  in. 
square,  located  about  18  in.  from  the  top.  Periodically 
the  sludge  was  bailed  or  dug  from  the  cistern  and  carried 
away  in  wheelbarrows  over  several  tracks  to  a  point  about 
ISO'ft.  away  where  it  was  dumped.  Aside  from  the  labor 
required  to  move  the  sludge,  the  overflow  for  carrying  away 
the  excess  of  water,  frequently  became  clogged  and  caused 
trouble. 

A  cvlindrical  tank,  formerly  in  use  for  oil  storage  was 
found 'which  was  about  6  ft.'  long  and  5  ft.  in  diameter 
and  was  placed  in  the  cistern.  The  2-in.  drain  from  the 
venerators  was  fitted  with  a  gate  valve  and  connected  to  the 
bottom  of  the  tank  and  carried  out  under  the  tracks  to  the 
dump.     A  i^^-in.  connection  was  also  brought  to  the  top  of 


tween  the  universal  chuck  jaws.  They  practically  eliminate 
all  possibility  of  the  tire  or  boiler  front  ring  breaking  away 
from  the  table  under  the  heaviest  cuts  which  the  machine 
can  take.  Since  the  installation  of  these  clamps,  the  bor- 
ing mill  table  has  been  speeded  up  as  fast  as  it  can  go, 
namely,  2  r.p.m.  with  the  controller  handle  at  the  last  notch. 
The  tire  shown  on  the  boring  mill  table  is  56  in.  in  diameter, 
so  that  at  a  speed  of  2  r.p.m.,  the  surface  speed  of  the  cutting 
tool  is  about  341^  ft.  per  min.  This  is  considerably  in  ex- 
cess of  what  could  be  obtained  previous  to  the  use  of  these 
au.xiliary  clamps. 

While  no  drawing  of  the  clamp  is  available,  a  good  idea 
of  its  proportions  and  construction  can  be  obtained  from  the 


Siuge  Ejector  Used  at  Pere   Marquette  Shops 

the  tank  from  the  air  line  and  a  relief  valve  provided  at  the 
top  of  the  tank.  This  valve  is  normally  open.  When  the 
tank  is  nearly  full  of  the  sludge,  the  relief  valve  and  the 
aate  valve  in  'the  drain  are  closed.  The  air  is  turned  on  and 
t'he  sludge  is  blown  out  through  the  outlet  in  most  effective 
fashion.^  A  water  connection  is  also  provided  for  occasional 
flushing  the  tank  and  the  outlet  pipe. 


Boring  Mill  Clamps 

THE  set  of  boring  mill  clamps,  shown  in  the  illustration, 
is  designed  especially  to  hold  driving  wheel  tires  while 
bein"  bored  for  the  fit  on  wheel  centers.  These  damps  are 
also°sometimes  used  for  holding  boiler  front  rings  and  are 
notable  for  the  ease  with  which  they  are  adjusted  and  the 
rigid  grip  which  they  provide  on  the  parts  being  turned  or 

bored. 

The  boring  mill  illustrated  is  provided  with  four  uni- 
versal chuckjaws  (two  of  which  are  shown  at  L'  U)  for 
centering  the  driving  wheel  tire  quickly  and  accurately.  These 
jaws  were  originally  designed  to  hold  the  tire  against  slipping 
under  heavv  cuts  but  proved  inadequate  for  this  purpose, 
and,  realizing  the  danger  of  slipping,  the  operator  was  com- 
pelled to  use  relatively  low  speeds  and  small  feeds. 

Makeshift  clamps  applied  in  addition  to  the  four  uni- 
versal vise  jaws  also  proved  ineffective  and  as  a  result  four 
special  clamps  CCCC  have  been  provided  as  illustrated  be- 


Special    Clamps   Provide    a    Rigid,    Reliable    Drive 

insert  in  the  upper  right  corner  of  the  illustration.  The  tire 
rests  on  a  forged  steel  base  piece  B  provided  with  two  steps 
as  shown  to  take  tires  of  varying  diameter.  The  substantial 
right-angle  clamp  C  rests  on  the  tire  and  base  piece  B,  both 
the  clamping  unit  and  tire  being  held  firmly  to  the  boring 
mill  table  by  a  large  T-head  bolt.  The  tire  rests  directly 
on  a  hardened  steel  jaw  /,  provided  with  teeth  for  driving 
in  a  clockwise  direction.  It  is  obvious  that  a  rigid,  reliable 
drive  is  provided  to  the  driving  wheel  tire  by  means  of  this 
clamping  arrangement. 


Wrist  Pins  w/ith  Threaded  Ends  Roughed  Out  on  Turret  Lathe 
and  Hole  for  i/i-ln.  Flat  Cotters  Are  Punched  in  One  Heat  and 
One  Operation  by  Dies  B.  D  and  E  in  the  3-ln.  Forging  Machine 
Illustrated — Billerica   Shops   of  the    Boston   &    Maine. 


Steel  Treaters'  Convention  at  Pittsburgh 

Fifth   Annual   Convention   Notable    for   Record   Attendance  and 

Exhibitions;   Live  Technical  Sessions 

THE  American  Society  for  Steel  Treating  held  its  fifth  thus    increases    the    oxidation    olitained    in    heat    treatment, 

annual  convention  at  Pittsburgh,  Pa.,  6ctolj«?r  8  to  12  However,  the  former  are  not  as  brittle  as  the  latter, 

inclusive,  and  in  attendance,  interest  and  size  of  the  When  brittleness  is  to  be  avoided  but  oxidation  is  unim- 

exhibition  this  convention  was  far  ahead  of  any  previously  portant  the  high  tungsten-cobalt  steel  has  a  decided  advantage 

held.     The  registered  attendance  was  about  1,500  of  a  total  over  the  other  three  for  its  endurance  is  much  greater  than 

membership  of  over  2,700.     Great  interest  was  shown  in  the  the  two  steels  without  cobalt  and  it  is  not  nearly  as  brittle 

technical  sessions  which  w^ere  well  attended  and  followed  by  as  the  low  tungsten-cobalt  type  which  has  only  slightly  better 

valuable    discussion    of    theoretical     and    practical     points  average  endurance  at  the  highest  cutting  speeds, 

brought  out  in  the  papers.     Special  sessions  were  held  on  The  low-tungsten  steels  with  or  without  cobalt  additions 

lathe  tools  and  steel  hardness,  carburizing,  welding  and  tool  are  to  be  preferred  when  brittleness  is  unimportant  and  the 

tempering,  heat  treated  forgings.  hardnes"^  testing,  and  gen-  tool   can   be  well   supjxjrted   but   severe   oxidation   is   to  be 

eral  subjects  with  a  special  roiindtable  meeting  on  standards,  avoided.    While  the  low  tungsten-cobalt  steel  .1  in  the  Table 

The  following  officers  were  elected  for  the  ensuing  year:  requires   a  somewhat  higher   tem|>erature  than   the  steel   C, 

President,  G.  K"  Burgess,  Bureau  of  Standards,  Washington;  which    is    cobalt-free,    its    endurance    is    somewhat    greater. 

second  vice-president,  R.  :M.  Bird,  Bethlehem  Steel  Company,  However,  when  the  hardening  temperature  for  the  low  tung- 

Bethlehera,  Pa. ;  treasurer.  Dr.  Zay  Jeffries,  Aluminum  Com-  sten-cobalt  steel  A  is  reduced  to  that  recommended  for  the 

panv  of  America,  Cleveland;   director  for  two  years,  J.   F.  low  tungsten-high  vanadium  steel  C  both  have  more  nearly 

Harper,     Allis-Chalmers     Manufacturing     Compan\-,     INIil-  comparable  endurance.    This  is  indicated  in  the  diagram  and 

waukee.  Wis.                                                  "                    '  substantiated  in  tests  contained  in  a  previous  report. 

One  of  the  most   interesting  of  the  sessions  was  that  on  It   is  more  difficult  to  point  out  decided  advantages  for 

lathe  tools  and  steel  hardness  "in  which  the  members  listened  any  one  of  the  four  steels  when  maximum  tool  endurance 

to  papers  by  prominent  authorities  on  lathe  tool  performance,  and   minimum   oxidation    and   brittleness    are   all   required. 

One  of  these  papers  of  particular  interest  to  railroad  machine  The  choice,  under  such  conditions,  would  depend  upon  the 

shopmen  was  on  "The  Effect  of  Heat  Treatment  on  Lathe  relative  importance  of,  and  quite  probably  be  a  compromise 

Tool  Performance  and  Some  Other  Properties  of  High  Speed  between  the  several  factors  considered. 

Steels"  by  H.  J.  French,  Jerome  Strauss  and  T.  G.  Digges.*  There  is  evidently  no  one  steel  which  meets  all  require- 

This  complete  "paper  wilfbc  found  in  the  September  Trans-  ments  of  service  for  each  has  special  advantages  and  disad\-an- 

actions  of  the   American   Society   for   Steel   Treating.     The  tages.     The  addition  of  cobalt  to  high-speed  steels  permits 

conclusions  drawn  in  the  paj^er  'are  presented  in  full  below,  the  use  of  higher  hardening  heats  and  so  imparts  a  greater 

_,        ,      .          _-          J.        „rr           r  TT         rr.                ^  cutting  capacitv  but  does  not  change  the  characteristics  of 

Conclusions  Regarding  Effect  of  Heat  Treatment  on  ^^^  ^^^^  ^^^;^  ^^^^^^  ^^^^j^._  ^^^.  tungsten-high  vanadium  and 

Lathe  Tools  ];,jg]^  tung.sten-low  vanadium  steels. 

One  of  the  outstanding  features  developed  in  this  investi-  The  endurance  of  high-speed  steels  subjected  to  the  severe 

gation  is  the  imjjortance  of  the  time  factor  in  the  heat  treat-  service  described  in  the  first  two  sets  of  tests  was  affected  to 

ment  of  high-speed  steels.     Special  emphasis  is  placed  on  this  a  relatively  small  degree  by  variations  in  tempering  sube- 

as  the  customary  methods  of  treatment  adopted  by  the  in-  quent   to  hardening.     The   frictional  temperatures  produced 

dustry  in  general  include  accurate  control  of  temperatures  in  were  not  less  than  1,400  deg.  F.  which  is  higher  than  that 

hardening  but  leave  the  time  to  the  judgment  of  the  operator,  required    to    decompose   the   martensitic   groundniass   of   the 

While  excellent  results  have  been  obtained  in  many  respects  hardened  steel.     The  degree  of  red^hardness  was  therefore 

under  such  conditions  it  is  improbable  that  anyone  can  so  considered  a  function  of  /he  quanlity  and  characteristics  of 

regulate  operations  day  after  day,  by  observing  the  appear-  the  constituents  formed  at  the  high  heats  used  in  hardening 

ance  of  tools  or  "sweating"  produced  in  hardening,  that  de-  (2,200  to  2,500  deg.  F.),  as  indicated  by  thermal  analysis, 

sired   uniformitv    in    results   can    be  obtained   in    all   cases,  and  largely  independent  of  the  properties  of  the  groundmass. 

Accurate  control  of  both  time  and  temperature  with  suitable  If  this  is  so  the  question  naturally  arises  why  tools  which 

instruments  is  necessary  to  guarantee  consistent  results.  will  cut  under  frictional  temperatures  of  1 ,400  deg.  F.  would 

The  tests  made  also  throw  interesting  light  upon  several  be  entirely  ruined  if  first  tempered  at  this  same  temperature, 
factors  to  be  considered  in  the  selection  of  steels  for  specific  \^"hile  no  final  answer  can  be  given,  there  are  a  number  of 
service.  It  has  been  shown  that  high-tungsten  steels  require  important  differences  between  tempering  a  tool  and  subject- 
higher  hardening  heats  to  produce  maximum  endurance  than  ing  it  to  .service  at  such  high  temperatures.  In  the  first  place 
do  the  steels  low  in  tungsten  and  that  the  addition  of  cobalt  the  ordinary  method  of  "temjxjring  consists  in  exposing  the 
raises  the  required  hardening  temperature  in  both  types  and  hardened  steel  to  this  temperature  for  a  longer  time  than  any 
; ; TT „   ^   „ :     ,    .  .  ,   „           ,  „,     ,  of  the  tools  would  cut.     Also  it  is  well  known  that  pressure 

•The  authors  of  the  paper  are  H.   J.   French,  physicist.  Bureau  of  .Stand-  „                                                       i     ji           n-     ^                          .        • 

ards     Washington;    Tcrome   Strauss,   material   engineer.   United    States   Naval  aS     Well     a.s    temperature    markeQlV     atleCtS    manv     atOmiC     or 

s^^^n'dlrfs'  Washin'.t.'T""'   '^'   ^'   '"^^"'   '"''""'   P^^''"'''   ^""='"  °'  molecular  reactions.      Temperature   alone   is  applied  to  the 

Chemical  Composition  of  the  High-Speed  Steels  Tested  and  PuELlMlNAny  .-\nnealing  Treatments  L'seu 

Sfel                       Tvpe  of  Steel                            r Chemical  composition,  per  cent — v  ,■       .       .         .        j 

No.              Steels  used  in  lathe  tests                      C           Cr            W            V           Co  Mn           P              S             Si           N,                    Annealing  treatment  used 

\         Low    tungsten-cobalt    0.65       4.00       13.92       1.49       3.63  0.44       0.013       0.019       0.17       0.06       1.600  <Ieg.  F.— 3  hr.— furnace  cool 

B         H?Kh    tungsten-cobalt    0.68       3.67       17.97       0.73       3.06  0.42       0.013       0.016       0.15       0.04       1.600  deg.    F.— 3  hr.— furnace  coo 

C         Low    tungsten-low    vanadium 0.68       4.37       13.91        1.64       0.09  0,42       0.022       0.013       0.16       0.12       1.600  deg.  F.— 2  hr.— furnace  coo 

D         High  tungsten-low  vanadium 0.64       3.93       18.33       0.85     None  0.39       0.017       0.C17       0.06     None       1,600  deg.   F.— 3   hr.— furnace  cool 

Steels  u^ed  in  transverse  tests  and  for  observations  on  dimensional   changes,  etc.  „„    ,         t-      o   l         r                     i 

Z         Low  tungsten-high  vanadium 0-74       4.05        12.58       1.67     None  0.27       0.029       0.018       0.09    Trace       1.600  deg.   F.— 2   hr.-furnace  coo 

CC       High    tunsten-crhalt        0.68       3.47        18.46       1.01        3.48  0.11        0.014       0.015       0.05     None       1,600  deg.   F.— 2   hr.— furnace  coo 

H         Hilh     ungsten-low  vanadium   ....   0.62       3.92       17.67       0.70     None  0.28       0.015       0.020       0.12    Trace       1.600  deg    F.-2  hr.-furnace  coo 

A  34    "Die   steer  0.56       2.21      .13.80       0.98       ....       0.42        0.20      ....       Tested  after  various   preliminary  treat- 

ments. 
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steel  in  tempering  whereas  In  cutting  metals  both  high 
temperature  ancT-pres'sure  are  obtained.  It  is  therefore  con- 
ceivable that  the  pressure  tends  to  retard  the  reactions  which 
would  take  place  at  a  given  temperature  and  so  tend  to 
prevent  complete  reversal  of  tlie  changes  produced  in  the 
hardening  or  at  least  make  them  take  place  so  slowly  that 
the  tools  "will  cut  for  a  definite  length  of  time  at  such  high 
heats  before  failure  occurs. 

The  principal  conclusions  to  be  drawn  from  the  described 
tests  may  be  summarized  as  follows: 

(1)  The  endurance  of  high-speed  steels  is  affected  to  a 
marked  degree  by  the  high  heat,  temperature  used  in  harden- 
ing and  rises  rapidly  with  increase  above  2,200  deg.  F. 
However,  a  point  is  final!}-  reached  where  a  further  tempera- 
ture rise  is  no  longer  attended  by  a  commensurate  increase 
in  the  endurance  and  if  high  enough  heats  are  employed  a 
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Effect    of    High    Heat    Temperature    on    Endurance    of    Four 
High-Speed   Tool    Steels 

decrease  will  be  observed  coincident  with  a  partial  melting 
of  the  steel.  Under  otherwise  fixed  conditions  there  is  there- 
fore a  high  heat  temperature  which  results  in  maximum  en- 
durance but  this  varies  with  composition.  It  is  higher  in  the 
18  per  cent  tungsten  than  in  the  13  per  cent  tungsten  steels 
and  is  raised  in  both  types  by  the  addition  of  3  to  5  per 
cent  cobalt. 

(2)  The  best  hardening  temperatures  for  the  four  main 
types  of  high-speed  steel,  to  be  used  as  lathe  tools  under 
severe  service,  are  considered  to  be  about  as  follows: 

2,350  deg.  F.  for  low  tungsten-higR  vanadium  steel 
2,400  deg.   F.  for  high  tungsten-low  vanadium  and  low 

tungsten-cobalt  steels 
2,450  deg.  F.  for  high  tungsten-cobalt  steel 
These  temperatures  are  a  compromise  between  several  fac- 
tors including  tool  endurance  and  brittleness. 

(3)  The  endurance  of  high-speed  steels  is  likewise  depend- 
ent upon  and,  within  limits,  increases  with  the  time  at  high 
heat.  In  tests  made  with  high  tungsten-low  vanadium  steel, 
tools  held  3  min.  at  2280  deg.  F.  had  superior  endurance  to 
those  held  50  sec.  at  2,400  deg.  F.  but  were  not  as  good  as 
those  subjected  to  the  latter  temperature  for  1 J^  min.  There- 
fore for  consistent  results  both  time  and  temp>erature  should 
be  controlled  by  suitable  instruments. 

(4)  High-speed  steels  subjected  to  the  severe  service  de- 


scrited  were  found  to  have  endurance  characteristic  of  the 
high  temperature  treatment  used  in  hardening  and  this  was 
not  modified  to  any  great  degree  by  any  subsequent  temper- 
ing up  to  and  including  1,100  deg.  F.  However,  the  higher 
the  tempering  temperatures  the  tougher  did  the  steel  be- 
come. The  most  important  reason  for  tempering,  in  this  case, 
is  not  increased  endurance  but  decrease  in  brittleness. 

(5)  Length  shrinkage,  or  expansion,  may  be  produced  in 
hardening  a  high-speed  ste^l  from  a  given  temperature,  if 
this  is  not  too  high,  by  varying  the  treatment  prior  to  harden- 
ing. This  includes  both  preliminary  annealing  and  the 
manner  of  heating  for  hardening.  However,  the  higher  the 
quenching  temperature  and  the  time  at  high  heat,  within 
limits  ordinarily  encountered  in  commercial  heat  treatment, 
the  greater  will  be  the  expansion  or,  under  certain  conditions, 
the  less  will  be  the  shrinkage.  Likewise  tempering  subse- 
quent to  hardening  may  be  used  to  reduce  original  length 
shrinkage  or  expansion  but  the  final  length  will  approximate 
the  original  only  in  certain  cases.  The  tempering  which  will 
produce  this  ideal  condition  will  varj-  widely  in  a  given  steel 
depending  upon  the  previous  history  of  the  samples  but  in 
no  case  is  it  possible  to  completely  compensate  for  harden- 
ing changes  in  two  dimensions. 

(6)  In  a  series  of  tests  on  nickel  steel  forgings  in  which 
the  cutting  speed  was  varied  from  about  45  to  70  ft.  per  min. 
high-speed  steels  containing  about  3.5  per  cent  cobalt  had 
much  greater  endurance  than  the  plain  chromium-tungsten- 
vanadium  steels.  Under  the  most  severe  service  the  low 
tungsten-cobalt  type  was  superior  to  the  high  tungsten-cobalt 
steel  but  at  the  lowest  speeds  both  had  comparable  endurance. 
Comparisons  of  the  four  steels  tested  when  based  on  the 
breakdown  test,  showed  the  following  order  of  superiority: 

Per  cent 

Lnw  tungsten-cobalt   steel 98 

High   tungsten-cobalt    steel 90 

I-ow   tnnesten-high   vanadium   stetl 68 

High  tungsten-low   vanadium  steel    47 

(7)  Low-tungsten  steels,  with  or  without  cobalt  additions 
are  more  sensitive  to  heat  treatment  than  the  high-tungsten 
t}7ies.  They  are  more  brittle  when  hardened  for  maximum 
endurance  but  require  lower  hardening  temperatures  than  do 
the  corresponding  high-tungsten  steels.  These  features,  in 
addition  to  comparisons  of  endurance,  must  be  considered 
in  selecting  steels  for  particular  service.  No  one  tj'pe  of 
high-speed  steel  meets  all  requirements  but  each  has  its  ad- 
vantages and   disadvantages. 

(8)  Both  the  "Breakdown"  and  "Taylor"  tests  have  limi- 
tations and  cannot  wholly  replace  the  method  of  using  tools 
in  the  shop  to  determine  just  what  they  will  do.  However, 
much  worthwhile  information  of  practical  value  can  be  ob- 
tained in  relatively  short  time  by  careful  interpretation  and 
correct  application  of  results  obtained  by  either  test. 

(9)  In  normal  shop  practice  so-called  "flaky"  steel  may 
be  produced  through  the  hardening  of  long  lengths  of  lathe, 
planer  and  shaper  tools  followed  by  dressing  operations  in 
which  only  part  of  the  previously  hardened  steel  is  heated  to 
annealing  temperatures  which  would  ordinarily  prevent  its 
occurrence.  As  "flaked"  steel  is  brittle  and  showed  a  tend- 
ency toward  erratic  results  its  production  is  to  be  avoided. 

(10)  Prevention  of  "flaky"  fractures  in  ordinary  high- 
speed steel  in  heat  treatment  is  much  more  simple  than  elimi- 
nation and  may  be  accomplished  by  annealing  between  suc- 
cessive hardening  treatments.  In  no  case,  when  once  pro- 
duced, was  complete  elimination  effected  by  annealing  alone 
though  certain  complicated  treatments  left  mere  traces  of 
this  structure  upon  rehardening.  However,  combined  forg- 
ing and  annealing  completely  removed  severe  "flake"  in  all 
steels  tested.  In  general  the  greater  the  reduction  in  forging 
the  lower  was  the  annealing  temperature  required  for  a  cure 
(within  limits). 

(11)  High  tungsten-low  vanadium  steels  offered  the  great- 
est resistance  to  the  formation  of  "flake"  and  likewise  to  its 
elimination  when  once  produced. 


Portable  Geared  Head  Lathe 


AIS-IN.  portable  geared  head  lathe  that  can  be  trans- 
ported to  any  place  in  the  shop  has  been  placed  upon 
the  market  by  the  Rockford  Tool  Company,  Rock- 
ford,  111.  This  lathe  is  patterned  after  the  14-in.  Sundstrand 
tool  room  lathe  manufactured  by  the  same  company,  except 
that  the  motor  is  mounted  directly  on  the  headstock-.  The 
machine  is  mounted  on  three  solid  iron  wheels,  as  shown  in 
the  illustration,  two  under  the  headstock  end  and  one  under 
the  tailstock.  It  is  convenient  to  operate.  In  its  design  special 
attention  was  devoted  to  reducing  the  number  of  controlling 
levers. 

The  bed  is  13  J/  in.  wide  and  well  braced.  The  distance 
between  centers,  when  the  tailstock  is  flush  with  the  end  of 
the  bed,  is  32  in.  The  swing  over  the  carriage  is  8.)4  in. 
The  carriage  has  a  full  length  bearing  surface  on  the  bed, 
which  is  cross-grooved  for  oil  channels.  The  ends  are  pro- 
vided with  bronze  vee  wipers  with  felt  inserted  for  cleaning 
and  oiling  the  vees.  The  feeds  are  from  6  to  368  per  in. 
The  tool  post  takes  a  tool  from  J/2  in.  to  1  in.  The  driving 
shaft  pulley  is  10  in.  by  3J4   in.  and  the  standard  driving 


pulley  speed  is  350  r.p.m.  There  are  12  spindle  speeds  avail- 
able. The  net  weight  of  the  lathe  with  a  6-ft.  bed  is  approxi- 
matelv  2.250  lb. 


Sundstrand    Portable    Geared    Head    Lathe 


Swiss  Portable  Electric  Tire  Heater 


A  SPECIAL  portable  transformer  for  Ideating  wheel  tires 
electrically   has   been  developed   by  the   Ateliers   De 
Construction   Oerlikon,   Oerlikon,   Switzerland.     The 
apparatus  is  suitable  for  the  heating  of  tires,  gears,  shrink 
rings,  etc. ;  which  work  is  generallv  done  in  an  oil  fire  and 


Electric     Tire      Heater     in     Position     for     Applying     op     Removing 

the    Tire 


occasionally  by  means  of  a  gas,  coal  or  coke  fire,  the  tire  or 
gear  being  heated  until  its  diameter  is  expanded  sufficiently 
to  permit  the  shrinking  of  the  same  onto  the  wheel  center.  A 
disadvantage  of  the  usual  method  as  compared  with  electric 
heating  is  the  lack  of  cleanliness,  uniformity  of  heating  and 
exact  and  proper  heat  control.  The  electrical  apparatus  has 
the  added  advantage  that  a  single  machine  can  be  used  to  heat 
tires  of  any  diameter. 

The  device  consists  essentially  of  a  transformer  with  a 
single  primary  winding.  The  transformer  core  has  two 
vertical  legs,  a  permanently  connected  yoke  at  the  bottom 
which  is  mounted  on  four  small  wheels,  and  an  upper  mov- 
able yoke  which  can  be  pivoted  on  either  one  of  the  two 
vertical  legs.  The  primary  coil  is  placed  around  one  of  the 
vertical  legs. 

When  a  locomotive  tire  is  to  be  heated,  the  movable  yoke 
is  swung  to  one  side  as  shown  in  Fig.  1,  and  the  tire  is  placed 
around  one  of  the  vertical  legs.  The  movable  yoke  is  then 
swung  into  position  as  shown  in  Fig.  2  and  the  two  screw 
clamps  placed  in  the  position  shown  and  tightened  so  as  to 
effectively  close  the  magnetic  circuit.  Single-phase  alternat- 
ing current  is  then  connected  to  the  primary  coil,  the  tire  then 
becomes  a  short-circuited  secondary  with  a  single-turn  coil 
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and  a  heavy  short  circuit  current  flows  through  the  locomotive 
tire  and  heats  it.  The  heating  is  uniform  and  can  be  regu- 
lated between  wide  limits  by  means  of  taps  on  the  primary 
windings.  Objects  which  have  a  diameter  smaller  than  that 
of  the  primary  coil  can  be  heated  by  placing  them  around 
the  other  vertical  leg  of  the  transformer.  To  accomplish  this, 
the  counterweight  is  lifted  over  the  two  tightening  screws  to 
the  opposite  side  of  the  movable  yoke  from  that  shown  in 
the  illustrations  and  the  left  hand  screw  is  removed  instead 
of  the  one  on  the  right  hand. 

A  72-in.  locomotive  tire  weighing  1,230  lb.  can  be  raised 
from  a  temperature  of  63  deg.  F.  to  a  temperature  of  246 
de^.  F.  in  20  min.  This  difference  in  temperature  causes  an 
expansion  of  about  1/10  in.  in  the  diameter  of  the  tire  and 
the  power  consumption  for  doing  the  work  is  12.2  kw.  hr. 


Locomotive   Tire   on    Electric    Heater    in    Position    for    Heating   Tire 


Service  Tests  of  Adjustable  Driving  Box 


THE  locomotive  driving  box  with  adjustable  bearings 
illustrated  was  designed  by  J.  Murrin,  superintendent 
of  shops,  and  E.  J.  Brewster,  general  foreman,  Chi- 
cago &  North  Western,  and  is  now  manufactured  and  sold 
by  the  Gill  Railway  Supply  Company,  Peoria,  111.  This 
box  was  described  on  page  685  of  the  December,  1922,  Rail- 
way Mechanical  Engineer. 

A  point  insufficiently  emphasized  in  the  original  article  is 


have  been  in  service  a  total  of  126,333  miles  without  renewal, 
the  old  style  box  requiring  four  new  main  brasses  in  the 
same  time.  The  locomotive  makes  approximately  25,000 
miles  between  adjustments  of  the  quarter  brasses.  This  form 
of  construction  has  proved  its  economy  and  serviceability  by 
the  increased  number  of  applications  and  at  present,  there 
are  155  locomotives  equipped  with  the  new  style  box,  with 
additional  installations  constantly  being  made. 

\\'hile  the  mechanical  features  of  this  box  are  easy  to  grasp 
and  the  simple  construction  is  an  important  advantage  in  its 
favor,  its  main  claim  for  extensive  adoption  on  locomotives 
lies  in  the  economy  it  promotes.  It  is  said  to  save  between 
75  per  cent  and  90  per  cent  of  the  material  and  labor  cost  of 
driving  box  bearing  repairs,  also  greatly  reducing  the  cost 
when  a  bearing  must  be  entirely  replaced.  The  brass  fit  on 
this  box  can  be  bored  on  a  boring  mill  in  place  of  being 
slotted,  which  is  a  simpler  process,  more  economical  and 
more  accurate.  The  hub  liner  can  be  bored  at  the  same 
setting.  The  adjusting  wedges  and  retaining  keys  on  these 
boxesare  interchangeable  for  all  types  of  locomotives. 

Bearing  adjustments  with  this  driving  box  are  made  easily 
so  there  is  no  need  of  bearings  running  with  a  destructive 


Two    Narrow    Wedges    Operating    Vertically    Keep    tiie    Crown    and 

Quarter   Brasses  Tigiit   and   Two   Wide   Wedges   Take    Up   Wear   on 

Quarter    Brasses   and    Resist   Thrust 

that  in  service  the  driving  box  brass  wears  faster  at  the  hub 
than  at  the  inner  end.  It  is  not  unusual  to  find  a  difference 
of  1/16  in.  in  calipering  the  outer  and  inner  diameters  of 
the  main  bearing.  When  the  old  type  of  bearing  gets  into 
this  condition,  it  must  be  rebored  or  renewed.  With  the  ad- 
justable type  bearing  this  condition  can  be  remedied  by  re- 
moving tiie  quarter  brasses  and  taking  a  cut  off  the  back  of 
each  of  them.  If  the  bearing  is  1/16  in.  too  wide  on  one 
end,  a  1/32  in.  cut,  tapering  down  to  zero,  is  taken  off  each 
quarter  bearing.  These  quarter  bearings  are  then  reapplied 
and  the  same  main  bearing  used. 

The  first  box  of  this  design  was  applied  to  the  left  main 
journal  of  a  Pacific  t)-pe  passenger  locomotive,  the  right  main 
journal  being  equipped  with  an  old  style  box  at  the  same 
time,  in  October,   1920.     Since  then  the  new  type  brasses 


This  Bearing   Was  Worn  3/32. in. 
Shown    by 


Wide  at  the   Bottom  Axle  Position 
Dotted    Line 


"pound."  This  pound  is  not  only  hard  upon  the  bearings 
but  causes  severe  jars  and  vibrations  on  the  whole  locomotive 
structure.  While  these  bearings  are  comparatively  new  in 
locomotive  service,  quarter  brasses  have  been  used  for  many 
vears  on  stationary  engines  for  taking  up  thrust. 


November,   1923 
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Air  Motor  Hoist  of  500  Lb.  Capacity 


AN  air  motor  hoist  of  new  design,  of  small  size  and 
capacit)',  is  now  being  manufactured  by  the  Ingersoll- 
Rand  Company,  New  York.  It  can  lift  500  lb.  at  the 
rate  of  50  ft.  per  min.  with  an  air  pressure  of  80  lb.  per 
sq.  in.,  to  a  ma.ximum  height  of  15  ft.  It  has  a  net  weight 
of  150  lb.  and  can  operate  on  an  air  pressure  of  from  60 
to  100  lb.  per  sq.  in.  This  hoist  is  suited  for  a  wide  range 
of  service  where  rapid  and  economical  lifting  in  the  han- 
dling of  small  tools,  too  heavy  for  one  man  to  deal  with, 
is  desired.  It  is  equipped  with  an  automatic  brake  which 
holds  the  load  positively.  It  works  independently  of  the  air 
supply,  thus  providing  a  necessary  safety  feature  in  case  the 
air  should  be  disconnected  or  fail. 

A  balanced,  three-cylinder  air  motor  is  used,  which  oper- 
ates in  either  direction  and  without  vibration  at  any  speed 
or  load  \vithin  the  rated  capacity  of  the  machine.  The 
hoist  differs  entirely  from  direct-acting  cylinder  hoists  and 
lifts.  The  latter  consist  essentially  of  only  the  plunger  and 
a  case.  The  Ingersoll-Rand  air  hoist  is  equipped  with  an 
air  motor,  which  is  geared  through  a  mechanical  train  to  a 
hoisting  drum.  The  throttle  graduation  hoist  insures  instant 
and  complete  control  of  the  hoist  at  any  speed.  A  safety 
stop  lever  is  provided,  which  closes  the  throttle  and  stops 
the  motor  whenever  the  load  is  raised  to  the  top  of  the 
hoist  lift. 

The  brake  consists  of  a  disk  attached  to  the  shaft  of  the 
motor,  and  a  brake  plunger  with  a  friction  face,  which  is 
held  in  contact  with  the  disk  by  means  of  springs  whenever 
the  hoist  is  not  in  o[K>ration.  It  is  entirely  automatic  in  its 
action  and  therefore  requires  no  attention  whatever  from  the 
operator  of  the  hoist. 


Front    View    of    Ingersoll-Rand    Air    Motor    Hoist 


A  Vertical  Car  Wheel  Lathe 


A  NEWLY  developed  machine  tool  has  recently  lieen 
brought  out  by  the  Niles-Bement-Pond  Company, 
New  York,  for  the  purpose  of  machining  rolled  or 
forged  steel  car  wheels.  The  principal  object  in  designing 
this  machine  was  to  replace  a  number  of  the  ordinan,-  types 
of  general  machine  tools  heretofore  employed  in  the  manu- 
facture of  car  wheels  and  thereby  speed  up  production.  This 
machine,  styled  a  vertical  car  wheel  lathe,  receives  the  wheels 
as  they  come  from  the  hot  working  operation.     The  opera- 


tions accomplished  consist  of  turning  the  contour  of  tread  and 
flange,  facing  the  hub  and  end  on  one  side,  bossing  eccen- 
tric hubs  where  such  e.xist,  undercutting  the  rim  and  scribing 


Rear  View   of   Niles-Bement-Pond    Vertical   Car   Wheel    Lathe 


Vertical    Car   Wheel    Lathe  with   Wheel    in   Position   for  Turning 

the  wear  line.  \U  these  operations  are  handled  simulta- 
neously, with  the  exception  of  the  last,  which  is  postponed 
until  the  wheel  is  finished.  The  capacity  ranges  from  33-in. 
to  42-in.  wheel  diameters. 

Some  of  the  operations  that  the  lathe  handles  are  the  same 
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as  those  ordinarily  accomplished  on  the  standard  car  wheel 
lathe.  The  horizontal  rotary  table  and  the  long  square  steel 
bar,  adjustable  vertically,  bear  out  this  rough  similarity.  The 
absence  of  any  analogy  to  a  cross-rail  is,  however,  a  marked 
departure.  The  square  tool  bar  is  adjustable  vertically  in 
the  main  housing  and  carries  a  toolholder  with  inserted 
blades  which  face  off  the  hub  and  boss  eccentric  hubs.  A 
special  motor  provides  this  bar  with  power  down-feed  and 
power  traverse  in  both  directions. 

The  main  right-hand  side  head  rough  turns  the  iiange  and 
tread.  It  is  provided  with  a  power-feed.  It  carries  an 
auxiliary  tool  head  in  which  are  fitted  the  tools  which  face 
and  round  the  rim  and  undercut  it,  and  another  tool  that 
later  scribes  the  wear  line.  The  tools  have  cross,  and  verti- 
cal hand  adjustment.     The  left-hand  side  head  makes  the 


finishing  cut  on  both  flange  and  tread  and  it  is  provided  with 
vertical  hand  adjustment  and  power  cross  feed.  The;  feeds 
to  all  heads  are  independent  of  each  other  and  all  have 
automatic  trips  which  disengage  the  feeds  at  any  predeter- 
mined point.  The  main  driving  gear  is  a  cut  spur  gear  with 
a  12-in.  face  twice  the  diameter  of  the  table.  A  variable 
speed  motor  with  a  three  to  one  range  is  direct-connected  to 
the  machine.  All  shaft  bearings  are  provided  with  sight 
feed  oilers.  Handling  and  set-up  time  is  minimized  by  the 
combination  of  a  pneumatic  crane  with  pneumatically  oper- 
ated center  jaws  which  expand  inside  the  center  hole  of  the 
wheels,  and  three  serrated,  quick-acting  driver  dogs  which 
support  and  drive  the  wheel  on  the  table.  A  roller  on  the 
left-hand  side  head  brought  into  contact  with  the  wheel 
before  chucking  serves  to  center  the  wheel  in  place. 


Variety  Oilstone  Tool  Grinder 


ANEW  metal  variety  oilstone  tool  grinder  to  meet  the 
needs  of  all  kinds  of  woodworking  shops  where  a 
small  grinder  is  required  for  rapidly  grinding  and 
sharpening  various  woodworking  tools  has  been  recently 
placed  on  the  market  by  the  Oliver  Machinery'  Company, 
Grand  Rapids,  Mich.  The  machine  is  mounted  on  a  cast- 
iron  column  with  a  broad  flanged  base.  It  can  be  trans- 
ported to  any  place  desired,  as  it  is  unnecessary  to  bolt  the 
machine  to  the  floor. 

The  machine  is  equipped  with  two  oilstone  wheels  that  are 
kept  constantly  saturated  with  kerosene  or  other  oil,  which 
flows   by   capillar)'   action    and    centrifugal    force    from   the 


and  similar  tools  can  be  ground  by  fastening  them  in  the 
toolholder,  which  has  a  micrometer  feed. 

Directly  mounted  on  the  motor  shaft  is  a  cone  and  a 
leather  stropping  wheel,  6  in.  in  diameter  with  a  2-in.  face,, 
which  runs  at  a  speed  of  1,800  r.p.m.  The  cone  is  useful 
for  the  inside  of  curved  edges,  irregular  shaped  tools,  etc. 
On  the  other  end  of  the  same  shaft  is  a  general  utilit}'  grind- 
ing wheel  with  an  adjustable  tool  rest. 

The  machine  is  so  arranged  that  four  operators  can  use 


Top    View    of    Oilstone    Tool    Grinder 

center  of  the  stones  to  the  outer  surface,  thus  keeping  the 
pores  free  cutting.  The  oilstone  wheels  are  of  the  cup  type 
and  run  on  ball  bearings.  One  is  a  coarse  grain  wheel  for 
rapid  abrasion  and  the  other  is  of  a  fine  grain  for  putting  a 
smooth,  keen  edge  on  the  tool.  These  wheels  are  8  in.  in 
diameter  with  a  2-in.  face  and  run  at  a  speed  of  300  r.p.m. 
Both  of  the  wheels  are  well  guarded.  They  are  arranged 
with  a  table  which  acts  as  a  tool  rest.     Plane  bits,  chisels 


Oliver    Variety   Oilstone   Tool    Grinder 

it  at  one  time.  All  gears  and  bearings  are  fully  enclosed 
with  cast-iron  covers.  The  motor  is  fully  enclosed,  operates 
at  1,800  r.p.m.,  either  alternating  or  direct  current,  110  or 
220  volt,  and  may  be  run  from  an  ordinary  lamp  socket. 
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The  Pratte  Vacuum  Locomotive  Air  Sander 


A    LOCOMOTIVE   Sander   operated    in   somewhat   the 
same  manner  as  an  injector  or  vacuum  pump  is  being 
manufactured    by    the    Pratte    Vacuum    Air    Sander 
Company,  Denver,  Col.     It  is  simple  in  construction  and  can 
be  applied  to  any  sand  box.     The  construction  permits  it  to 


Sectional   View  of  the   Pratte   Sander   Showing   the    Relation   of  the 
Trap   and    Ejector   Nozzle 

handle  very  coarse  gravel  or  the  finest  sand.  Moisture  in  the 
air  pipes  appears  to  have  no  ill-effect  on  its  successful  opera- 
tion, and  unlike  most  sanders  it  can  throw  from  a  few  grains 
of  sand  to  the  full  capacity  of  the  pipe. 

The  sand  from  the  box  drops  into  the  trap  of  the  sander 
by  gravity.  Thence  it  is  drawn  into  the  delivery  pipes  by 
air  passing  through  air  nozzles  located  in  the  top  of  the 
vacuum  chambers.     A  force  sufficient  to  deliver  sand  any- 


where required  is  created  by  vacciun  and  by  taking  in  air 
through  the  vacuum  holes  in  the  body  of  the  sander.  The 
force  at  which  the  sand  travels  leaves  practically  no  sand  in 
the  long  runs  of  horizontal  pipe  when  the  air  valves  are 
closed.     This  eliminates  .stopping  up  i^y  accumulating  sand. 

The  atmosj)liere  pip>es,  screwed  into  the  body  of  the  sander, 
are  only  used  to  keep  .snow  or  rain  from  coming  in  contact 
with  the  sand.  The  1-in.  plug  in  the  bottom  of  the  device 
is  for  removing  rock,  waste  or  other  substances  that  may  not 
be  drawn  through  into  the  delivery  pipes. 

A  rod  is  passed  through  the  body  of  the  sander  into  the 


Pipir  Senlaf  Bottom 
io  That Jand  mil  Slorr 
InContactWithHall 
and  yvheel 
Top  of  Ra'il-^ 


Relation    of   the   Sand    Pipe   to   the    Driving   Wheel    and    Rail 

box  to  loosen  the  sand  when  it  becomes  baked  and  hard.  By 
regulation  of  the  air  valve,  considerable  sand  can  be  saved 
and  in  times  of  severe  weather  it  prevents  the  ends  of  the 
delivery  pipe  from  being  stopped  up  with  snow  and  ice. 


Improved  Heavy  Duty  Lathes 


THE  R.  K.  Le  Bond  Machine  Tool  Company,  Cincin- 
nati, Ohio,  has  recently  placed  on  the  market  an  en- 
gine lathe  in  which  has  been  incorporated  a  number  of 
new  features.  The  lathes  of  the  new  desigii  range  in  sizes 
from  25  to  36  in.  Special  attention  has  been  given  in  the 
design  to  provide  rigidity  of  all  parts  w-ith  the  increase  in 
driving  power.  The  lathe  has  16  spindle  speeds,  selective 
in  geometric  progression,  obtained  with  two  levers. 

All  the  gears  are  of  chrome  nickel  alloy,  heat  treated  and 
hardened,   with  stub  form  teeth.     They   are  provided   with 


multiple  keyways  which  are  broached  from  the  solid  metal. 
The  shafts  have  multiple  bobbed  splin?s.  There  is  a  sepa- 
rate feeding  rod  for  driving  feeds,  and  provision  has  been 
made  for  cutting  the  special  coarse  leads  or  metric  threads 
by  applying  gears  at  the  end  of  the  box. 


\ 

i  V 

^  A^"^ 

^  f—m^^amt^m 

^%\ 

j^Ui^^T 

»^H 

\ 

■V 

i^j, 

(004.' 

Front  View  of  the   LeBlond   30-Inch   Lathe 


Interior    View   of    Headstock   of    LeBlond    30.|nch.   Lathe 
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The  head  stock  is  of  massive  construction  and  is  auto- 
matically oiled,  the  lubricant  being  pumped  to  all  of  the 
bearings  and  the  gears  running  in  an  oil  bath.  The  motor 
is  mounted  on  top  of  the  head  stock  and  the  drive  is  trans- 
mitted through  a  motor  pinion  and  intermediate  gear  to  the 
broad  faced  gear  that  replaces  the  driving  pulley.  The  full 
number  of  mechanical  speed  changes  are  retained  in  the 
head  stock.  The  manufacturers  also  offer  this  lathe  with 
double  motor  drive,  in  which  case  the  motor  is  mounted  on 
a  plate  attached  to  the  base  of  the  lathe.  By  this  method 
the  drive  is  transmitted  through  a  high  speed,  endless,  double 
leather    belt    to    the    driving    pulley.      A    tightener    pulley, 


mounted  on  roller  bearings,  is  provided  to  increase  the  con- 
tact area  of  the  belt  on  the  pulleys. 

The  weight  of  the  lathe,  with  a  10-in.  bed,  is  13,200  lbs. 
The  distance  between  centers  is  2  ft.  10  in.,  with  a  steady  rest 
capacity  of  10  5^  in.  The  driving  pulley  runs  at  a  constant 
speed  of  500  r.p.m.,  and  has  a  multiple  disk  clutch  and 
brake  running  in  oil.  The  spindle,  which  is  434  in.  in 
diameter  b>-  3^i  in.  long,  is  started  and  stopf)ed  from  the 
front  of  the  headstock.  In  order  to  provide  for  the  require- 
ments of  special  work,  a  turret  can  be  applied  to  the  carriage. 
A  turret  tool  post  and  a  taper  attachment  are  also  among  the 
attachments   available. 


A  Heavy  Duty  Roller  Pipe  Cutter 


A  PIPE  cutter,  in  which  is  embodied  a  number  of  im- 
portant features  found  to  be  essential  for  hea^7  duty, 
has  been  placed  on  the  market  by  the  Geist  ISIanufac- 
turing  Company,  Waynesboro,  Pa.  The  machine  is  made 
only  in  the  Xo.  2  size  and  is  compact  and  rigid  in  design. 
All' spindles  and  shafts  are  ground  and  run  in  iDronze  bushed 
bearings.  The  gears  are  enclosed,  but  are  accessible  at  all 
times. 

The  cutter  is  made  from  tool  steel  .and  heat  treated  to 
give  maximum  wearing  qualities.  It  can  be  reground  when 
dull.  The  cutter  shaft  bearing  is  provided  with  an  adjustable 
cap  on  the  cutter  side  for  taking  up  any  wear  which  may 
occur. 

The  rollers,  made  from  tempered  tool  steel,  are  carried 
in  roller  bearings  and  can  be  adjusted  to  the  different  sizes 
of  pipe.  This  adjustment  is  obtained  by  means  of  a  hand 
wheel  located  just  below  the  rollers.  The  lever  and  the  pedal 
can  be  positioned  to  suit  the  operator.  Their  movements  are 
limited  by  an  adjustable  stop.  A  small  cage  of  rollers  for 
Ys-in.  to  )^-in.  pipe  can  be  attached  to  the  large  cage  without 
removing  the  regular  rollers.  The  cage  which  supports  the 
rollers  is  elevated  to  the  cutter  by  a  cam  operated  jointly  by 
a  pedal  and  a  lever.  The  sliding  surfaces  of  the  cage  are 
protected  from  scale  and  dirt  by  flexible  guards. 

The  length  gage  is  adjustable  to  different  sizes  and  lengths 
of  pipe.     It  will  gage  lengths  of  pipe  up  to  and  including 


four  feet.     Parts  coming  in  contact  with  the  revolving  pipe 
are  hardened  to  resist  wear.    The  s;ase  arm  is  a  heavv  casting. 


View   Showing   Geist   Roller   Pipe   Cutter   With    Pipe    in    Position 


Tests  of  Corrosion-Proof  Cement 


EXPERIMENTAL  investigation  conducted  by  G.  F. 
Gebhardt,  consulting  engineer,  Chicago,  of  the 
corrosion-proof  cement  made  by  Robert  M.  Lucas 
Company,  Chicago,  brought  out  a  number  of  important 
facts  pertaining  to  the  properties  of  this  material.  The 
tests  were  planned  to  show  the  action  of  the  material  under 
all  conditions  of  ser\'ice  likely  to  be  met  in  railway  practice. 
Thev  were  grouped  under  three  general  headings;  namely, 
chemical,  physical,  and  electrical.  Tests  also  were  made 
with  other  cements  for  the  purpose  of  comparison. 

The  chemical  tests  continued  without  interruption  for  more 
than  a  month.  The  object  was  to  determine  the  resisting 
qualities  of  this  cement  as  a  protective  coating  against  acids, 
alkalies  and  gases,  hot  or  cold.  The  results  showed  that 
the  stronger  acids  had  some  action  on  it,  but  the  resisting 
qualities  were  good.  W'eak  acids  and  alkalies,  moisture, 
smoke,  furnace  gases  and  fumes  had  practically  no  effect. 
Physical  tests  were  run  for  the  purpose  of  determining  the 
behavior  of  the  material  under  alternate  heating  and  cooling, 
and  also  its  value  as  a  heat  insulator.  An  iron  plate,  yg  in. 
thick,  was  covered  with  Lucas  cement  and  allowed  to  dr>' 
thoroughly.    It  was  then  heated  to  a  temperature  of  140  deg. 


F.  during  the  day  and  allowed  to  cool  to  65  deg.  F.  during 
the  night.  This  treatment  was  continued  for  30  days  and 
the  coating  watched  closely  for  warping,  curling,  or  cracking. 
Nothing  of  the  sort  was  noted,  the  material  remaining  in  the 
same  condition  as  when  applied. 

Heat  conductivity  tests  were  made  on  an  iron  plate,  first 
bare  and  then  covered  with  Lucas  cement.  The  test  outfit 
used  was  the  hot  box  conductometer,  commonly  known  as 
the  "postal"  box.  The  results  of  these  tests  showed  that  a 
coating  of  Lucas  cement  1/16  in.  thick  on  an  iron  plate  will 
reduce  the  heat  flow  through  it  by  36  per  cent.  This  is  an 
important  factor  wherever  it  is  desired  to  reduce  the  flow  of 
heat  into  a  car  having  metal  sides,  ends  or  roof.  The  cement 
tends  to  keep  the  surface  at  a  higher  temperature  and  con- 
densation, or  sweating,  is  generally  reduced. 

In  the  electrical  tests,  it  was  shown  that  the  cement  had  no 
measurable  galvanic  action  with  metals.  This  test  was  run 
to  show  whether  local  actions  due  to  the  galvanic  or  batter}- 
action,  which  sometimes  occurs  between  different  parts  of  a 
structure,  especially  in  the  presence  of  moisture,  can  be 
minimized.  The  corrosion  tests  showed  that  there  was  a  high 
resistance  to  electrolytic  action. 
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Double -Spindle  Vertical  Hole-Grinding  Machine 


ONE  of  the  interesting  machines  developed  for  railroad 
shop  use  by  the  Churchill  Machine  Tool  Co.,  Ltd., 
Manchester,  England,  is  the  double-spindle  vertical 
hole  grinder  illustrated.  This  machine  corresponds  with 
the  duplex  rod  boring  machine,  familiar  in  .\merican  rail- 
road shops  and,  like  it,  is  used  on  rod  work,  being  adapted 
to  truing  holes  which  have  become  elongated  and  out-of- 
round  in  ser\-ice.     The  grinder  is  especially  adapted  for  this 


Churchill   Model   U    H    Double-Spindle   Hole   Grinder  Adapted  for   Rod   Work 


work  because  it  trues  the  holes  quickly,  accurately  and  with 
the  removal  of  the  least  possible  amount  of  metal. 

The  machine  illustrated  is  provided  with  two  spindles  hav- 
ing planetary  motion  and  will  grind  holes  up  to  12  in.  long. 
The  machine  is  Ijy  no  means  limited  to  rod  work,  however, 
since  each  head  can  be  independently  operated  for  other 
grinding  work.  The  grinding  heads  are  each  provided  with 
hand  adjustment,  both  lateral  and  transverse  for  positioning 
the  spindles.  The  grinding  wheel 
spindles  are  provided  with  planet- 
ary motion,  adjustable  while  grind- 
ing is  proceeding.  Each  .spindle 
head  has  automatic  vertical  re- 
ciprocating travel  on  the  column, 
adiustable  for  length  of  stroke. 

The  eccentric  stroke  of  the  grind- 
ing spindles  is  from  zero  to  1% 
in.  The  maximum  diameter  of  the 
Iiole  to  be  ground  is,  therefore,  the 
wheel  diameter  plus  l-)4  in.  The 
automatic  vertical  traverse  of  the 
spindle  head  is  12  in.  and  the  cross 
adjustment  6  in.  The  maximum 
distance  between  spindle  centers  is 
140  in.  which  can  lie  made  longer 
if  required.  The  minimum  distance 
between  spindle  centers  is  3i  in. 
The  working  surface  of  the  table 
i~  144  in.  by  12  in.  With  belt  drive 
from  a  countershaft,  14-in.  pulleys 
are  used  with  3]/^  in.  belt.  A 
countershaft  speed  of  460  r.p.m.-  is 
recommended.  With  motor  drive  a 
7'/4-hp.  constant  speed  motor,  run- 
ning at  650  to  750  r.p.m.,  is 
recommended.  The  approximate 
net  weight  of  this  double-spindle 
hole-grindinsi  machine  is  l.i,440 
lb. 


A  Portable  Vise   Stand  and  Pipe  Bending  Tool 


A  PORTABLE  vise  stand  and  pipe  bender  has  been  de- 
veloped by  H.  B.  Martin  &  Sons,  Owensboro,  Ky., 
which  is  built  of  No.  16  sheet  iron,  riveted  in  place 
and  liraced  at  the  corners  with  angle  irons,  which  serve  also 
as  sockets  for  the  four  supporting  legs. 

The  legs  are  steel  tubing,  long  and  strong  enough  to  sup- 
port the  frame  at  a  convenient  height  for  use  and  at  the 
same  time  extend  outward  sufficiently  to  brace  the  stand 
against  upsetting,  tilting  or  skidding  without  requiring  other 
support,  whether  upon  a  floor,  sidewalk  or  the  ground.  The 
stand  is  equipped  either  with  a  hinge  or  chain  vise,  as  de- 
sired, which  is  fixed  rigidly  to  the  top  of  the  frame  at  one 
end  in  such  a  position  that  short  nipples  can  be  threaded 
without  injur)-  to  the  hands.  At  the  end  of  the  frame  a 
device  is  provided  which  serves  both  as  a  guide  and  a  rest 
for  pipe  while  it  is  being  cut  or  threaded  and  as  a  means  of 
bending  pipe  or  conduits  from  %  in.  to  ^  in.  in  diameter. 
The  latter  device  is  always  ready  for  instant  use  without  ad- 
justment and  is  said  to  enable  bends  to  be  made  not  only  free 
from  kinks  but  at  the  exact  point  in  the  pipe  where  they  are 
wanted. 

When  it  is  desired  to  dismantle  the  equipment  the  legs 
are  simply  pulled  out  of  the  sockets  and  fastened  in  the  vise, 
whereupon  a  handle  is  provided  in  a  convenient  position  with 


which  to  carry  the  outfit,  ^ince  the  sides  of  the  frame  are 
open,  with  a  brace  across  the  bottom  of  these  sides,  the  frame 
also  provides  a  convenient  rest  for  the  pipe  tools  where  oil 
from   the  stocks   will  drain  off  without   running  down   the 


The    4|/2-ln.     Capacity     Stand     Set-Up     with     a     Rear     Support    for 
Handling   Full   Lengths  of   Pipe 
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handles.  The  equipment  of  the  size  and  capacity  described 
weighs  only  50  lb.,  is  said  to  take  but  one-half  minute  either 
to  assemble  or  to  dismantle  and  can  be  set  up  in  a  6-ft.  by 
8-ft.  space. 

The  outfit  described  is  built  to  handle  pipe  ranging  from 
ys  in.  to  21/2  in.  in  diameter.  For  pipe  up  to  4^4  in.  in 
diameter  a  heavier  stand  is  provided  with  which  is  also 
furnished  a  rear  support,  permitting  full  length  of  pipe  to 
be  used  without  tilting  the  stand.  A  roller  on  this  rear 
support,  aside  from  keeping  the  correct  alinement,  enables  one 
man  to  move  full  lengths  of  pipe  forward  or  backward  at 
will.  With  this  equipment  the  bender  capacity  is  increased 
sufficiently  to  handle  one-inch  pipe  with  ease.  The  weight 
of  this  machine,  complete  with  a  four-inch  hinge  vise,  is 
172  lb.  and  with  a  chain  vise,  156  lb. 


The    Large    Size    Stand    Assembled    for    Transporting 


Tie  to  Determine  Wheel  Impact  on  Rail 


AN  interesting  device,  known  as  an  otheograph,  which 
is   in  effect  a   test  tie  for  measuring  simultaneously 
the  vertical  and  transverse  thrust  or  impact  of  a  wheel 
on  a  rail,  has  been  recently  developed  by  the  General  Electric 


two  different  springs  for  recording  the  vertical  load,  one 
having  a  deflection  of  about  }i  in.  for  each  25,000  lb.  of 
axle  loading,  and  the  other  spring  having  the  same  deflection 
for  each  50,000  lb.  of  axle  loading.    The  springs  are  designed 


4illlL1 GO  GO    0OOO 


Experimental    Record    Made   of   a    Test    on    C.    M.    &    St.    P.    Electric    and    Pacific    Type    Steam    Locomotive    Coupled    Together. 

Figures  Show   Approximate  Stresses   in   Pounds 


Company,  Schenectady,  N.  Y.,  and  a  number  of  these  ties  are 
being  installed  on  the  company's  test  tracks  at  Erie,  Pa.  The 
instrument    shows    by    graphic    records    the    effect    of    each 


A    General    View    of   the    Otheograph    Tie 

separate  wheel  of  a  locomotive  or  car  on  each  of  the  two  rails. 

These  otheograph  ties  may  be  installed  in  place  of  the 

regular  ties,   either  singly   or  several   grouped   together  on 

curves  or  tamjent  track.     Provision  is  made  for  the  use  of 


for  a  maximum  deflection  of  ^^  in.  The  springs  for  record- 
ing the  transverse  thrust  have  a  deflection  of  about  14,  in. 
for  each  20,000  lb.  The  deflection  of  the  spring  is  recorded 
through  a  lever  having  a  ratio  of  8  to  1,  the  record  being 
traced  on  paper  wrapped  around  a  revolving  cylinder  similar 
to  an  engine  indicator.  The  operating  mechanism  provides 
for  moving  the  recording  cylinder  on  any  number  of  ties 
simultaneously  so  that  as  many  records  may  be  taken  of  each 
wheel  on  each  side  of  the  locomotives  as  tliere  are  ties  that 
are  grouped  together. 


In  the  f.\ll  of  1922  there  were  152  locomotives,  116  tenders,  242 
passenger  cars,  1,682  closed  freight  cars,  870  open  freight  cars  and 
3  cranes  in  use  on  the  Greece  State  .Railway  system.  Nine  of  these 
locomotives,  however,  were  left  in  Asia  Minor,  and  20  per  cent 
of  the  remainder  and  30  per  cent  of  the  passenger  cars  were  in 
bad  order.  The  locomotives  are  small  and  of  old  design,  except 
a  few  bought  in  the  United  States  and  some  "armistice"  engines 
turned  over  to  Greece  out  of  deliveries  from  Bulgaria  and  Ger- 
many.   The  cars  are  small  and  badly  worn. 

The  poverty  of  the  Greek  state  has  prohibited  any  except  emer- 
gency remedies,  and  replacements  have  been  almost  out  of  the 
question.  Earnings  in  pre-war  years  have  been  replaced  by  deficit.' 
that  have  resulted  from  costly  working  of  inefficient  locomotives, 
from  increased  wages,  from  higher  repair  costs,  and  from  expen- 
sive, track  m.aintenance. 


J 


GENERAL  NEWS 


A  report  from  Valparaiso  states  that  a  project  is  to  be  sub- 
mitted to  congress  for  the  expenditure  of  $80,000,000  on  the 
construction  of  new  railways  in  Chile. 

The  International-Great  Northern  has  appealed  to  the 
United  States  Supreme  Court  in  the  suit  involving  its  desire  to 
mpve  its  shops  from  Palestine,  Tex.,  to  Houston. 

The  Freight  Car  Shops  of  the  Texas  &  Pacific  at  Marshall, 
Tex.,  during  the  month  of  August,  built  146  new  cars  and  re- 
built 69.  (3n  one  track,  running  repairs  were  made  on  1,917 
freight  cars. 

Tlie  Missouri  Pacific  has  increased  its  average  miles  per  car 
per  day  from  20.84  in  April  to  31.98  in  August.  During  August 
the  road  also  established  another  record  by  loading  locally  and 
receiving  from  connections  130,810  cars  compared  with  a  previous 
record  of  125,347  cars  in  October,  1916. 

The  Pennsylvania  Railroad  offers  $1,000  in  prizes  in  an 
essay  contest,  open  to  all  employees,  on  the  subject  of  "The 
benefits  of  employee  ownership  of  stock  and  securities  of  the 
Pennsylvania  Railroad  through  the  Employees'  Provident  and 
Loan  Association."  In  each  of  the  four  operating  regions,  at 
Altoona  Works,  and  in  the  general  offices,  three  prizes  are  being 
offered  for  the  best  essays  written  by  the  employees.  The  first 
prize  will  be  two  shares  of  stock  (par  value  $50  per  share)  in  the 
Pennsylvania  Railroad  Company,  the  second  prize  one  share  of 
stock,  and  the  third  prize  a  credit  on  the  books  of  the  Provident 
and  Loan  Association  amounting  to  half  the  cost  of  one  share 
of  stock. 


Rumored  That  P.  R.  R.  Will  Buy  Equipment 

It  is  reported  from  several  sources  that  the  Pennsylvania  is 
making  platis  for  the  purchase  of  a  large  number  of  locomotives 
and  cars  and  also  of  a  considerable  tonnage  of  rail.  This  in- 
formation has  not  as  yet  been  officially  confirmed. 

Anthracite  Shipments  for  September 

Shipments  of  anthracite  for  the  month  of  September,  as  reported 
to  the  Anthracite  Bureau  of  Information.  Pliiladelphia.  amounted 
to  2.194,940  gross  tons.  Operation  was  resumed  on  September  19. 
and  during  the  ten  working  days  to  the  end  of  the  month,  there 
was  a  daily  average  shipment  of  219,490  gross  tons.  This  daily 
average  could  have  been  materially  increased '  had  the  collieries 
resumed  full  operation  on  September  19.  Some,  because  of  an 
insufficient  force  of  men,  did  not  resume  operation  until  a  later 
date.  The  average  daily  shipment  during  the  preceding  month  of 
August,  was  247.105  tons. 


Savannah   Shops  Receive   Safety   Banner 

A  banner  has  been  awarded  to  the  employees  of  the  Savannah 
Shops  of  the  Atlantic  Coast  Line  in  recognition  of  the  safety 
record  made  in  those  shops  during  a  period  of  three  months  in 
which  there  was  only  one  personal  injury  that  caused  a  loss  of 
time  of  more  than  three  days.  The  total  number  of  employees 
in  these  shops  is  554.  Robert  Scott,  chairman  of  the  General 
Safety  Committee,  gives  credit  for  this  excellent  record  to  J.  W. 
Reams,  master  mechanic,  and  his  assistants,  and  to  the  members 
of  the  local  safety  committee.  On  the  Atlantic  Coast  Line  as  a 
whole  there  are  28  safety  committees  on  which  serve  350  members. 


Fires 

The  Gadsden  Car  Works,  Gadsden,  Ala.,  owned  by  Southern 
Railway  interests,  sustained  a  loss  of  about  $300,000  by  fire  on 
October  11.  The  erecting  shop,  200  ft.  x  600  ft.,  was  destroyed, 
together  with  other  property,  and  66  new  freight  cars.  The  main 
car  shop  was  not  damaged. 


The  car  ^hnps  of  the  Pennsylvania  Railroad  at  Camden,  N.  J., 
were  damaged  by  fire  on  the  night  of  October  15  to  the  extent 
of  about  $500,000!  One  of  the  four  main  buildings,  60  ft.  x  300  ft., 
was  destroyed  and  12  coaches  were  badly  damaged.  By  heroic 
efforts,  the  small  force  of  men  on  duty  .saved  15  comparatively 
new  coaches.  Of  the  1,800  men  employed  at  these  shops,  about 
400  worked  in  the  section  destroved. 


Pennsylvania   Savings   Fund   to   be   Discontinued 

Since  the  formation,  in  July  of  this  year,  of  the  Pennsylvania 
Railroad  Employees'  Provident  and  Loan  Association,  which  has 
a  saving  fund  provision,  the  need  for  the  Pennsylvania  Railroad 
Employees'  Saving  Fund,  established  by  the  company  in  1888,  has 
ceased  to  exist ;  and  the  Board  of  Directors  of  the  road  has  issued 
an  order  stopping  the  receipt  of  deposits  by  the  older  fund  after 
October  31.  and  discontinuing  payment  of  interest  on  deposits  on 
December  31,  1923.  Depositors  may  transfer  money  to  the  Sav- 
ing Fund  of  the  new  Employees'  Provident  and  Loan  Association. 

The  Pennsylvania  Railroad  Employees'  Saving  Fund  has  regu- 
larly paid  an  average  of  4  per  cent  interest  on  deposits  and  has 
very  successfully  provided  the  facilities  for  which  it  was  intended. 


Wage  Statistics  for  July 

The  monthly  returns  of  Class  I  carriers  to  the  Interstate  Com- 
merce Commission  show  that  since  January,  1923,  there  has  been 
an  increase  from  month  to  month  in  the  total  number  of  railroad 
employees.  For  the  month  of  July,  1923,  the  summary  shows  a 
total  of  1,954,687  employees,  an  increase  of  20.758,  or  1.1  per 
cent,  as  compared  with  the  returns  for  June,  1923,  and  exceeds 
the  employment  reported  for  July,  1922,  by  486,863.  or  33.2  per 
cent.  This  abnormal  increase  resulted  partly  frcan  the  shopmen's 
strike,  which  became  effective  on  July  1,  1922,  and  partly  from 
the  larger  business  of  1923.  The  total  compensation  reported  for 
July,  1923,  compared  with  that  for  June,  1923.  shows  an  increase 
of  $2,677,760,  or  1  per  cent,  and  in  most  cases  the  average  monthly 
earnings  show  increases  as  compared  with  July,  1922. 

Record  Established  in  Locomotive  Repairs 

The  El  Paso  shops  of  the  Soutlu-rn"" Pacific  has  established, 
what  is  claimed  to  be,  a  record  in  repairing  locomotives.  It 
turned  out  in  72  hours  a  Mikado  type  locomotive  sent  into  the 
shops  for  Class  2  repairs.  These  repairs  consisted  of  a  new  fire- 
box, flues  and  general  repairs  to  the  machinery,  including  turning 
or  renewing  all  of  the  tires.  This  sort  of  job  ordinarily  requires 
40  days  to  complete.  The  locomotive  was  11  days' in  the  shop, 
of  which  two  were  Sundays  when  no  work  was  performed,  mak- 
ing a  total  of  9  ei.ght-hour  working  days,  or  12  working  hours. 
Xearly  every  man  in  the  shop  had  a  part  in  establishing  this 
record.  In  addition  to  breaking  speed  records  for  work  of  this 
type,  the  project  put  the  facilities  of  the  new  erecting  shop  to  a 
test  that  proved  satisfactory. 

The  Monthly  Report  on  Equipment  Inspection 

The  monthly  report  to  the  President  on  the  condition  of  rail- 
road equipment  just  sent  in  by  the  Interstate  Commerce  Commis- 
sion shows  that  in  September  5,262  locomotives  were  iil*l)ected  by 
the  Bureau  of  Locomotive  Inspection,  of  which  47.6  per  cent  were 
found  defective,  and  422  were  ordered  out  of  service.  The  per- 
centage found  defective  is  less  than  has  been  shown  for  any  month 
since  the  shop  strike  was  begun  in  July.  1922.  During  the  same 
month  94,517  freight  cars  were  inspected,  of  which  4^  per  cent 
were  found  defective  and  1  917  passenger  cars,  of  which  2.3  per 
cent  were  found  defective.  During  the  month  two  cases  involving 
72  violations  of  the  safety  appliance  act  were  transmitted  to 
various  United  States  attorneys  for  prosecution. 
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New  York  Central  Shopmen  Vote  to  End  Piecework 

By  a  vote  of  10,000  to  4.000.  shopmen  employed  by  the  New 
York  Central  have  decided  in  favor  of  the  abolition  of  piecework. 
There  are  19,000  shopmen  in  the  employ  of  the  road  and  14,000 
voted.  The  Railroad  Labor  Board  will  be  called  upon  to  pass 
on  the  action  of  the  shopmen.  The  case  is  a  continuation  of  the 
one  decided  by  the  Railroad  Labor  Board  last  March,  at  which 
time  the  New  York  Central  was  ordered  to  operate  its  shops  on 
an  hourly  basis.  The  ruling  was  protested  by  the  New  York 
Central  authorities  Subsequently  the  Labor  Board  amended  its 
decision,  postponing  the  date  upon  which  the  road  was  ordered 
to  install  work  on  an  hourly  basis,  and  the  case  was  remanded 
pending  new  negotiations. 


Pennsylvania    Shop    Craft    Elections 

A  final  report  of  the  elections  held  this  year  in  the  four  oper- 
ating regions  and  the  Altoona  Works  shows  that  85.9  per  cent 
of  all  the  shopmen  on  the  entire  Pennsylvania  system  voted,  by 
secret  ballot,  for  representatives  on  the  various  shop  craft  com- 
mittees. The  management  believes  that  the  result  removes  any 
reasonable  doubt  that  might  have  existed  as  to  the  real  desires 
of  the  Pennsylvania  shopmen  to  be  represented  by  employes 
elected  by  themselves.  On  the  Southwestern  Region  92  per  cent 
of  the  shopmen  participated  in  the  balloting. 

The  complete  returns  show  that  60,845  shop  employees  were 
eligible  to  vote  for  employee  representatives  in  this  branch  of  the 
service.  The  total  number  of  ballots  cast  for  employee  repre- 
sentatives was  52,278.  Otit  of  the  total  number  of  votes  cast,  only 
2,601,  or  less  than  5  per  cent,  were  declared  to  be  invalid  by  the 
election  tellers,  jointly  appointed  by  the  men  and  the  management. 


Extent  of  Earthquake  Damage  to  Japanese  Railways 

The  New  York  office  of  the  Japanese  Government  Railways 
received  the  following  information  by  cable  concerning  the  extent 
of  the  damage  done  by  the  earthquake  to  its  railway  lines. 

The  head  office,  the  government  railway  hospital  in  Tokio,  the 
government  uniform  manufacturing  shops  in  Tokio,  the  govern- 
ment lumber  creosoting  plant  in  Tokio  and  the  following  stations 
were  all  destroyed:  Shimbashi,  Manseibashi,  lidamachi,  Ueno, 
Ryogoku  (all  in  Tokio),  and  Sakuragichi  (in  Yokohama,  the 
terminal  of  the  electric  line  between  Tokio  and  Yokohama). 

The  Tokaido  Line,  east  of  Hakone  and  around  Tokio  was  se- 
riously damaged.  Officials  and  employees'  residences  at  ShiodomCj 
near  Shimbashi,  L'eno  and  Ryogoku  were  entirely  burned  down, 
but  no  casualties  resulted  among  the  chief  officials. 

The  losses  also  include  the  burning  of  416  passenger  cars,  31 
electric  cars,  893  freight  cars,  and  33  locomotive  engines. 


Law  as  to  Handholds  on  Car  Roofs  Held  Applicable 

to  Tenders 

The  Georgia  Court  of  .\ppeals  holds  that  the  provision  of  sec- 
tion 2  of  the  Federal  Safety  Appliance  Act  requiring  that  "all  cars 
having  ladders  shall  also  be  equipped  with  secure  handholds  or 
grabirons  on  their  roofs  at  the  tops  of  such  ladders,"  in  view  of 
the  rule  of  the  Interstate  Commerce  Commission,  conceded  to 
apply  to  tenders,  that :  "A  suitable  metal  end  or  side  ladder  shall 
be  applied  to  all  tanks  more  than  48  in.  in  height,  measured  from 
the  top  of  end  sill,  and  securely  fastened  with  bolts  or  rivets,"  and 
the  undisputed  evidence  that  a  tender  (with  its  locomotive)  is 
within  the  class  of  "cars  having  ladders,"  and  in  view  also  of  the 
general  intent  and  purpose  of  the  act,  was  properly  held  applicable 
to  the  tender,  notwithstanding  that  a  tender,  in  a  strict  and 
literal  sense,  may  have  no  roof. — 'Davis  v.  Maury  (Ga.  App.) 
117  S.  E.  283. 


C.  N.  R.  Neebing  Terminal  in  Service 

The  Canadian  National's  new  terminal  at  Neebing,  near  West 
Fort  William,  Ont..  has  been  placed  in  service.  The  terminal 
^  was  built  to  expedite  the  handling  of  grain  traffic,  most  of  which 
goes  via  lake  from  this  point  eastward. 

The  Neebing  yard  is  designed  to  handle  2.000  cars  a  day  classify- 
ing them  for  distribution  to  the  elevators  and  vessels.  Most  of 
the  cars  will  be  put  over  the  hump.  There  are  eight  receiving 
tracks  with  a  capacity  of  80  cars  each;  an  eastbound  classification 


yard  with  20  tracks  of  a  total  capacity  of  1.250  cars;  a  westbound 
departure  yard  of  13  tracks,  each  with  a  capacity  of  80  cars,  and 
repair  tracks  with  a  capacity  of  108  cars. 

The  buildings  and  equipment  include  a  24-stall  roundhouse ;  an 
85-ft.  electrically  operated  turntable;  a  300-ton  coaling  station; 
a  150,000-gal.  steel  water  tank;  a  1.000-gal.  oil  tank;  an  automatic 
electrically  driven  ash  remover  and  loader,  as  well  as  other  modern 
mechanical  features  in  and  about  the  repair  yards,  engine  houses 
and  plant. 


Locomotive  Shipments  in  September 

The  Department  of  Commerce  has  given  out  its  September 
figures  on  shipments  of  locomotives  from  the  principal  manufac- 
turing plants,  based  on  reports  received  from  the  individual 
establishments,  as  follows : 

Nine  months'  total 
January  to  September 

September,     August,     September,  f ^^^ ., 

1923  1923  1922  1923  1922 

Shipments —  ■ 

Domestic    313  259  113  2,115  585 

Foreign    22  13  6  136  175 

Total 335  272  119  2,251  760 

Unfilled  orders   (end  of 
month)  — 

Domestic     1,102  1,406  1,347  

Foreign     76  91  116  ....  .... 

Total 1,178  1,497  1,46.A  


Motor  Trains  Increasing  in  France 

The  use  of  internal-combustion  motors  for  trains  appears  to  be 
developing  rapidly  in  France.  The  state  lines,  it  is  announced, 
have  recently  placed  an  order  for  10  units  on  the  model  of  the 
one  tried  out  successfully  between  Mortagne  and  St.  Gauberge. 
the  engine  being  built  into  an  ordinary  passenger  coach.  The 
Renault  firm  is  also  actively  engaged  in  perfecting  a  new  type  of 
motor  train  called  the  Scemia-Renault,  which  w'as  run  on  trial 
recently  over  the  lines  of  a  local  Rheims  company.  This  car  car- 
ries 40  passengers  and  is  equipped  with  double-end  controls  where- 
by the  necessity  of  a  turntable  is  avoided.  On  the  350-mile  stretch 
between  Rheims  and  .-Xsfled.  with  2.5  to  2.8  per  cent  grade,  the 
average  gasoline  consumption  was  108  gallons  per  1,000  miles  and 
the  average  speed  25  miles  per  hour.  With  a  trailer,  the  con- 
sumption would  be  138  gallons.  It  is  stated  that  orders  for  six 
cars  have  been  received  and  that  the  Societe  des  Transports  en 
Commun  de  la  .Region  Parisienne,  which  controls  all  the  surface 
traffic  in  and  around  Paris,  intends  to  place  one  of  them  in  regular 
service  on  the  Versailles-Les  Mureaux  line. 


Recent   Labor  Board   Decisions 

.\  number  of  decisions  of  local  character  have  marked  the  return 
to  activity  of  the  Railroad  Labor  Board  after  the  summer  vaca- 
tion. Clerical  employees  on  the  Southern  Pacific  holding  positions 
of  minor  or  supervisory  authority  below  the  rank  of  subordinate 
officials  have  been  granted  all  of  the  privileges  accruing  to  the 
ordinary  workers,  including  the  eight-hour  day,  benefits  of  the 
rule  relating  to  discipline,  seniority,  overtime  and  various  other 
provisions.  The  board  denied  a  petition  for  rehearing  by  the  Gulf 
Coast  Lines  and  the  Houston  Belt  &  Terminal  on  a  decision  handed 
down  June  If),  directing  that  a  secret  ballot  be  taken  to  determine 
whether  the  Railway  Employees'  department  of  the  American 
Federation  of  Labor  or  a  "company"  organization  should  represent 
the  shop  employees  on  the  two  lines. 

Shopcrafts  employees  on  the  Michigan  Central  and  the  Ann 
Arbor  have  been  granted  wage  increases  of  two  cents  an  hour, 
according  to  notices   recently  sent  to  the  Labor   Board. 

A  railway  employee's  membership  or  non-membership  in  a  labor 
organization  is  not  a  matter  of  compulsion,  according  to  a  decision 
of  the  Labor  Board  in  sustaining  the  complaint  of  the  Switchmen's 
Union  of  North  .America  against  a  contract  of  the  San  Antonio  & 
-Aransas  Pass  and  the  Brotherhood  of  Railroad  Trainmen  guaran- 
teeing that  85  per  cent  of  the  road's  yard  employees  should  be 
members  of  the  trainmen's  organization.  In  the  board's  decision 
it  was  noted  that  the  Switchmen's  Union  of  North  America  "ne- 
gotiated the  first  percentage  agreement  ever  executed,  but  that 
organization  has  renounced  the  practice  and  become  a  victim  of  it." 
Reinstatement  of  an  employee  who  had  been  discharged  through 
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operation  of  the  [>ercentage  provision  was  ordered  by  the  board. 
In  another  decision,  the  Labor  Board  held  that  it  was  without 
jurisdiction  to  pass  upon  the  question  of  the  removal  of  tlie  shops 
of  the  Missouri-Kansas-Texas  from  Sedalia,  Mo.,  to  New 
Franklin. 

The  Brotherhood  of  Locomotive  Engineers  and  the  Brotherhood 
of  Locomotive  Firemen  and  Enginemen  presented  requests  for 
wage  increases  of  12^;  per  cent  to  roads  in  all  parts  of  the  coun- 
try on  October  1.  The  petitions  were  filed  with  the  roads  whose 
contracts  expired  on  that  date  and  others  will  be  filed  when  later 
contracts  expire.  The  requests  are  for  restoration  of  the  scales 
in  effect  before  the  reduction  of  July  1,  1921. 


National  Exposition  of  Power  and  Mechanical 
Engineering 

The  second  exposition  of  Power  and  Mechanical  Engineering  is 
is  to  be  held  in  the  Grand  Central  Palace,  New  York,  from 
Monday  to  Saturday,  December  3  to  8  inclusive.  This  exposition 
is  being  held  at  the  same  time  that  the  American  Society  of 
Mechanical  Engineers  and  the  American  Society  of  Refrigerating 
Engineers  are  meeting  in  New  York.  In  addition,  the  National 
Association  of  Stationary  Engineers  and  affiliated  bodies  are  or- 
ganizing to  interest  their  memberships  in  the  exposition. 

The  exhibits  will  be  supplemented  by  an  extensive  program  of 
moving  picture  films  to  be  presented  in  co-operation  with  the 
manufacturers.  .About  200  exhibitors  have  signed  contracts  for 
space  at  the  exposition.  The  devices  and  apparatus  to  be  exhibited 
are  aimed  to  cover  the  field  of  power  and  mechanical  engineer- 
ing and  the  many  special  subjects  devoted  to  this  field  of  engi- 
neering work.  One  section  of  the  exhibits  will  be  devoted  en- 
tirely to  meters  and  other  instruments  for  power  plant  control. 
The  managers  of  the  exposition  are  Fred  W.  Payne  and  Charles 
F.  Roth,  with  offices  in  the  Grand  Central  Palace. 


Gas   Manufacturers   to   Co-operate  with   Welding 
Schools 

The  Gas  Products  Association,  Chicago,  recently  appointed  an 
educational  committee  to  co-operate  with  trade  and  technical 
schools  all  over  the  country  in  supplying  a  practical  and  standard 
course  in  welding  procedure.  The  application  of  the  welding 
processes  has  been  extended  to  so  many  new  fields  that  the  demand 
for  skilled  operators  is  constantly  increasing.  It  is  felt  that  the 
welding  school  instructors  are  desirous  of  giving  the  students  such 
training  as  will  guarantee  them  the  very  best  earning  power.  By 
making  a  thorough  investigation  of  the  needs  of  the  industry  and 
then  making  recommendations  to  the  instructors,  the  course  of 
study  can  be  revised  and  standardized  so  as  to  more  fully  meet 
the  requirements  of  the  employers.  The  plan  has  already  been 
submitted  to  some  schools  and  has  met  with  their  co-operation. 

The  committee  will  endeavor  to  build  up  a  list  of  accredited 
schools  which  are  known  to  give  standard  instrqction  and  whose 
students  can  be  depended  on  to  qualify  as  satisfactory  welding 
operators.  It  is  proposed  to  make  this  educational  movement  ef- 
fective all  over  the  country,  as  the  members  of  the  association  have 
gas  and  apparatus  manufacturing  plants  in  practically  all  of  the 
important   industrial  centers   of   the   L'nited   States, 


status  of  the  art  of  cutting  metals.  The  Management  Division 
has  a  program  on  the  relation  of  mechanical  engineering  to 
management  in  the  metal  working  and  other  industries.  In 
addition  to  the  technical  sessions,  there  will  be  a  public  hear- 
ing on  the  Power  Test  Codes  for  Stationary  Steam  Generating 
L'nits  and  the  Test  Code  for  Locomotives. 


MEETINGS  AND  CONVENTIONS 

Annual    Meeting    American    Society    of    Mechanical 

Engineers 

The  forty-fourth  annual  meeting  of  the  A.  S.  M.  E.  will  be 
held  in  New  York,  December  3  to  6.  The  opening  day  of 
the  meeting  will  be  devoted  to  the  meetings  of  the  council 
and  the  administrative  committees.  The  technical  sessions  will 
start  on  Tuesday.  The  Power  Division  will  have  a  session 
on  boiler  plant  economies.  The  Railroad  Division  is  centering 
on  the  subject  of  modern  subway  cars  and  their  operation. 
The  Fuels  Division  and  the  Materials  Handling  Division  are 
co-operating  in  one  session  on  the  subject  of  coal  storage. 
The  Machine  Shop  Practice  Division  will  consider  the  develop- 
ment of  modern  metal  stamping  practice  and  will  hear  a 
progress    report    of  the    Research    Committee   on   the   present 


New  York  Railroad  Club  Will  Hold  Annual  Dinner 

on  December  6 

The  New  York  Railroad  Club  will  hold  its  fifth  annual  dinner 
at  the  Hotel  Commodore,  New  York,  at  6:15  p.  m.  on  December  6. 
Reservations  may  be  made  until  November  24  by  application  to 
H.  M.  Norris,  secretary  to  the  president,  Interborough  Rapid 
Transit  Company,  165  Broadway,  New  York;  subscrii>tion  price, 
$5  a  person. 


The   foUoiv'mg   list    gives    names   of    secretaries,    dates   of    next    or   regular 
meetings  and  places  of  meeting  of  mechanical  associations  and  railroad  clubs: 

Air-Br-xke  Association. — F.  M.  Nellis,  Room  3014.  165  Broadway,  New 
York  City. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters'  As- 
sociation.— C.  Borcherdt,  202  North  Hamlin  Ave.,  Chicago. 

American  Railway  Association,  Division  \'. — Mechanical.  V.  R.  Haw- 
thorne, -431   South  Dearborn  St.,  Chicago. 

Division    \'. — Equipment    Painting    Division. — V.    R.    Hawthorne, 
Chicago. 

Division  VI. — Purchases  and  Stores. — W.  J.  Farrell,  30  Vesey  St., 
New   York. 

American  Railway  Tool  Foremen's  Association. — W.  C.  Stephenson,  At- 
lantic Coast  Line,  Rocky  Mount,  N.  C. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Railroad  Division,  A.  F.  Stuebing,  23 
West  Forty. third  St.,  New   York. 

American    Society    for    Steel   Treating. — W.    H.    Eiseman,    4600    Prospect 
Ave.,   Cleveland,   Ohio. 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  1315  Spruce 
St..  Philadelphia,   Pa. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  N.  W  Room  411.  C.  &  N.  W.  Station,  Chicago,  HI.  Annual 
convention  NovemI>er  6-9.  Hotel  I^  Salle.  Chicago.  Exhibit  by  RaiN 
way   Electrical  Supply   Manufacturers'   Asscciation. 

Canadian  Railway  Club. — W.  A.  Booth.  53  Rushbrook  St.,  Montreal,  Que. 
Regular  meetings  second  Tuesday  in  each  mcnth,  except  June,  July 
and  August,  at  Windsor  Hotel,  Montreal,  Que. 

Car  FoREftiEN's  Association  of  Chicago. — Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  III.  Meeting  second  Monday  in  month,  except  June,  July 
and  August,  Great  Northern  Hotel,  Chicago,  III. 

Cau  Foremen's  Association  of  St.  Louis. — Thomas  B.  Koeneke,  604  Fed- 
eral Reserve  Bank  Building,  St.  Louis,  Mo.  Meetings,  first  Tuesday 
in  month  at  the  American  Hotel  Annex,  St.  Louis. 

Centr.^l  Railway  Club. — II  D.  \ought,  26  Cortlandt  St.,  New  York,  N.  Y. 
Next  meeting  November  8.  Paper  on  "Jewels  of  Industry"  will  be 
presented  by  Francis  Bowman,  advertising  manager  Carborundum 
Comi)any,   Niagara   Falls,   N.   Y. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.   P.   Elliott,  T.  R.  R.  A.  of  St..  Louis,  East  St.  Louis,  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati. Ohio.  Meetings  second  Tuesday,  February,  May»  September 
and  November.  Next  meeting  Novembcj^  13,  annual  dinner  and 
election    of    officers. 

International  Railroad  Master  Blacksmiths'  Association. — W.  T.  Mayer, 
Michigan   Central,  2347   Clark  Ave.,   Detroit.  Mich. 

International  Railway  Fuel  Association. — J.  B.  Hutchison,  6000  Michi- 
gan Ave.,  Chicago,  111 

International  Railway  General  Foremen's  Association. — William  Hall, 
1061  W.  Wabash  St.,  Winona,  Minn. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  St., 
New  York,  N.  Y. 

New  England  Railroad  Club. — W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston. 
Mass.  Next  meeting  No\ember  13,  Copley-Plaza  Hotel,  Boston.  Paper 
on  "A  Railway  Cmtribution  to  the  Development  of  a  Nation"  will  be 
presented  by   D.   C.    Coleman,  president,   Canadian  Pacific. 

New  York  Rahroad  Clue.^H.  D.  Vought,  26  Crrtlandt  St.,  New  York. 
Meeting  third  Friday  of  each-  month  except  June.  July  and  August 
at  29  West  Thirty-ninth  St.,  New  York.  Annual  dinner  December  6, 
Hotel  Commodi>re,  New  York,  N.  Y. 

Niagara  Frontier  Car  Men's  As.'iociATinN. — George  A.  J.  Hochgreb,  623 
Brisbane  Building,  Buffalo,  N.  Y. 

Pacific  Railway  Club. — W.  S.  Wnllner,  64  Pine  St.,  San  Francisco,  Cal. 
Regular  meetings  secrnd  Thursday  in  month,  alternately  in  San  Fran- 
cisco and  Oakland,  Cal. 

Railway  Clup  of  Grfenviile. — G.  Charles  Hoey,  Plum  St.,  Greenville.  Pa. 
Meetings  last  Friday  of  each  month,  except  June,  July  and  August. 

Railway  Clur  of  Pittshurgh. — J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
bur2;h.  Pa.  Regular  meetings  fourth  Thursday  in  month,  except  June, 
July  and  August,   Fort  Pitt  Ilrtcl,  Pittsburgh. 

St.  Louis  Railw.w  Club. — B.  W.  Frauenthal.  Union  Station,  St.  Louis,  Mo. 
Next  meeting  November  9.  A  paper  on  "Europe — Five  Years  After 
the   Armistice"  will   be  presented   by  Dean   Scarlett. 

Tr.weling  Engineers'  Association. — W.  0.  Thompson,  1177  East  Ninety- 
eighth   St.,   Cleveland,    Ohio. 

Western  Railway  Club. — Bruce  V.  Crandall,  605  North  Michigan  Ave., 
Chicago.  Meetings  third  Monday  in  each  month,  except  June,  July 
and  August. 
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SUPPLY  TRADE  NOTES 


office    and    territory,    succeeding    H.    E.    L.    Mey, 


The  American  Steel  &  Wire  Company  has  purchased  130  acres 
of  land  at  Gary,  Ind.,  on  which  it  will  construct  a  new  plant. 

The  McMyler  Interstate  Company,  Cleveland,  Ohio,  has  re- 
moved its  New  York  City  office  from  50  Church  street  to  the 
Woolworth  building,  233  Broadway. 

A.  W.  Gillespie  &  Co.,  426  South  Clinton  street,  Chicago,  has 
changed  its  name  to  the  Ar-an-ess  Manufacturing  Company,  and 
will  continue  the  business  at  the  same  location  as  heretofore. 

The  'property  of  the  Kilbourne  &  Jacobs  Manufacturing  Com- 
pany, Columbus,  Ohio,  has  been  sold  at  public  auction  to  R. 
Huntington,   of  the   Huntington  National   Bank,   Columbus,   Ohio. 

The  Blacker  Engineering  Company,  Inc.,  New  York,  manu- 
facturers of  blacksniithing  hammers,  has  opened  an  office  in 
Pittsburgh  at  421  Wood  street,  with  George  Hesse  as  district 
manager. 

John  Knox  Nimock  has  been  appointed  assistant  purchasing 
agent  of  the  American  Car  &  Foundry  Company,  New  York.  Mr. 
Nimock  was  born  in  Ireland  and  came  to  the  United  States  in 
1894.  He  received  his 
education  in  the  Southern 
Illinois  Norma!  Uni- 
versity at  Carbondale, 
III.,  in  return  for  which 
he  taught  in  the  public 
schools  of  the  state.  After 
taking  up  a  business 
course  he  entered  the 
service  of  the  American 
Car  &  Foundry  Company 
at  St.  Louis,  Mo.,  in  1904. 
and  was  transferred  to 
New  York  in  1918.  Mr. 
Nimock  started  work 
with  the  American  Car  & 
Foundry  Company  as  a 
stenographer  and  has 
been  steadily  advanced 
until  he  now  becomes  as- 
sistant purchasing  agent, 
with  headquarters  at 
New    York    City. 

Milton  C.  Fidgeon,  who  has  served  for  a  number  of  years  with 
Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  has  been  appointed 
eastern  machinery  sales  manager,  with  office  at  30  Church  street. 
New  York  City. 

The  American  Brake  Shoe  &  Foundry  Company  will  construct 
a  new  plant  at  North  Kansas  City,  Mo.,  and  is  now  accepting 
bids  on  a  foundry,  sand  and  cleaning  shop  and  machine  and  repair 
shop,  at  an  estimated  cost  of  $300,000. 

H.  A.  Wilson  has  been  appointed  manager  of  the  Detroit 
branch  of  the  Gibb  Instrument  Company,  Bay  City,  Mich.,  suc- 
ceeding F.  M.  Luchs,  resigned.  Mr.  Wilson  was  formerly  district 
manager  in  New  York  for  A.  F.  Munning  &  Co. 

Albert  S.  Boisfontaine,  assistant  to  the  manager  of  the  Southern 
Pine  Association,  New  Orleans,  La.,  since  last  June,  has  been 
appointed  assistant  secretary.  Mr.  Boisfontaine  has  been  serving 
in  a  number  of  capacities  with  the  association  since  1917. 

P.  E.  Stickler,  formerly  locomotive  engineman  on  the  Southern 
Pacific  and  L.  H.  Rupert,  formerly  locomotive  engineman  on  the 
Mexico  North  Western,  have  been  appointed  service  engineers 
of  the  Franklin  Railway  Supply  Company,  Inc.,  New  York. 

The  Linde  Air  Products  Company,  New  York,  recently  started 
continuous  operations  in  its  new  oxygen  producing  plant.  Savan- 
nah, Ga.  S.  P.  Wilson.  Jr.,  is  operating  superintendent.  An 
additional  warehouse  has  also  been  opened  at  Charlotte,  N.  C. 

Blake  D.  Hay  has  been  appointed  district  manager  of  the 
Williams  Tool  Corporation  with  headquarters  at  Chicago.  Mr. 
Hay,  formerly  located  at  Erie,   Pa.,  will  take  charge  of  the  Chi- 


J.    K.   Nimock 


John    Baker 


with    the    Locomotive    Fire    Box 


cago    branch 
resigned. 

B.  B.  Milner,  recently  from  the  Orient,  will  delay  his  return 
on  account  of  the  earthquake  in  Japan,  and  has  arranged  for  an 
office  in  room  1237,  Knickerbocker  building.  New  York  City.  Mr. 
Milner  has  been  serving  the  Japanese  Government  railways  and 
certain  railroad  supply  sources  in  this  country,  with  his  head- 
quarters at  Tokio,  Japan. 

John  Baker  has  been  appointed  assistant  vice-president  of  the 
Locomotive  Fire  Box  Company,  manufacturers  of  Nicholson 
thermic  syphons.  Mr.  Baker  entered  railway  service  with  the 
Lake  Shore  &  Michigan 
Southern  which  is  now  a 
part  of  the  New  York 
Central,  as  clerk  and 
stenographer  for  the  as- 
sistant trainmaster.  In 
May,  1903,  he  entered  the 
employ  of  the  Chicago, 
Rock  Island  &  Pacific, 
since  which  he  has  been 
successively  stenographer 
for  the  roadmaster  and 
the  superintendent,  secre- 
tary to  the  general  super- 
intendent of  motive 
power,  chief  clerk  to  the 
master  mechanic  and 
superintendent  of  motive 
power  and  chief  clerk  to 
the  general  superintendent 
of  motive  power.  He  held 
the  latter  position  for  the 
last  four  years,  and  re- 
signed to  become  associated 
Company  on   October  1. 

John  B.  Wright,  assistant  district  manager  of  the  Westing- 
house  Air  Brake  Company,  Wilmerding,  Pa.,  has  been  appointed 
assistant  to  vice-president  with  headquarters  at  the  general  offices 
in  Wilmerding,  Pa.  He 
will  also  retain  the  title 
of  assistant  district  man- 
ager in  charge  of  the 
com  pany's  commercial 
activities  in  the  Pitts- 
burgh district  which  he 
has  held  since  January, 
1920.  Mr.  Wright  was 
born  on  July  27,  1875,  at 
Pleasantville,  Pa.,  and 
was  educated  in  the  pub- 
lic schools  of  his  native 
town  and  at  Central 
State  Normal  School, 
Lock'  Haven,  Pa.,  grad- 
uating in  1896.  He 
worked  for  about  18 
months  with  the  Cam- 
bria Steel  Company  at 
Johnstown,  Pa.  In  Feb- 
ruary, 1899,  he  entered 
the  service  of  the  West- 

inghouse  Air  Brake  Company  at  Wilmerding,  as  a  clerk  in  the 
engineering  department.  After  serving  for  some  time  as  chief 
clerk  in  that  department  he  was  transferred  to  the  general  office 
in  charge  of  engineering  correspondence  and  subsequently  was 
made  assistant  to  the  vice-president.  In  May,  1919,  he  was  ap- 
pointed assistant  southeastern  manager  and  in  January,  1920, 
was  made  assistant  district  manager. 

The  main  office  in  Tokio,  Japan,  of  Roku-Roku  Shoten  having 
been  destro3-ed,  requests  are  made  to  manufacturers  in  the  United 
States  to  send  to  the  company's  branch  office  at  Osaka,  street 
address  Enokojima  Nishiku,  complete  catalogs  and  prices  to  re- 
place their  files.     S.   Noda  is  president   of  the  company. 

R.  A.  Hamaker,  manager  of  the  Montreal  branch  of  the 
Canadian  Johns-Manville  Company.  Ltd.,  was  swept  off  from  his 
boat    and   drowned,    in    Lake    St.    Louis    recently.     Mr.    Hamaker 
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was  born  in  October,  1882,  at  Reading,  Pa.  In  1907  he  became 
identilied  with  the  Johns-Manville  Company,  and  in  1909  went  to 
Montreal  to  take  charge  of  the  company's  interests  in  that  city. 

R.  R.  Lally,  formerly  of  Baltimore,  Md.,  has  been  appointed 
manager  of  sales  of  the  Globe  Steel  Tubes  Company,  Chicago,  in 
charge  of  eastern  territory  with  headquarters  at  110  East  Forty- 
second  street,  New  York  City,  and  A.  A.  Loeffler  has  been  ap- 
pointed manager  of  sales  in  charge  of  Michigan  territory  with 
headquarters  at  5-169  General  Motors  building,  Detroit,  Mich. 

The    Clark    Car    Company,   of   Pittsburgh,    Pa.,    has    appointed 

B.  K.  Mould,  eastern  manager  with  headquarters  at  2107  Wool- 
worth  building,  New  Y'ork  City.  Mr.  Mould  formerly  spent 
thirteen  years  with  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  East  Pittsburgh,  Pa.,  and  later  several  years  as 
eastern  sales  manager,  condenser  department  of  the  Elliott  Com- 
pany, Jeannette,  Pa. 

D.  S.  Murphy  has  been  appointed  chief  service  engineer  of  the 
Franklin  Railway  Supply  Company.  Inc.,  New  York.  Mr.  Murphy 
was  born  at  Visalia,  Cal.,  and  attended  schools  in  that  state  and  in 

Missouri.  He  began  his 
railroad  career  in  1903 
with  the  Missouri  Pacific 
in  yard  and  station  serv- 
ice. He  was  connected 
with  the  transportation 
department  of  that  road 
until  1906,  w-hen  he 
joined  the  operating  de- 
partment of  the.  Mis- 
souri, Kansas  &  Texas 
at  St.  Louis.  From  1913 
to  1917  he  was  office  as- 
sistant to  president  of 
the  M.  K.  &  T.  and  then 
to  1918  he  served  in  a 
similar  capacity  with 
the  federal  manager 
(United  States  Railroad 
Administration)  of  the 
group  comprising  the  St. 
Louis  &  San  Francisco. 
Missouri,  Kansas  & 
Texas  and  several  smaller  lines.  On  March  1,  1918,  he  was  ap- 
pointed trainmaster  of  the  St.  Louis  division,  Missouri,  Kansas  & 
Texas  and  the  following  May  trainmaster  of  the  Osage  division. 
In  September,  1918.  he  was  promoted  to  superintendent  of  the 
Oklahoma  district,  with  headquarters  at  Oklahoma  City,  Okla. 
On  March  1,  1920,  he  was  made  superintendent  of  the  McAlester 
district,  with  office  at  Muskogee,  leaving  that  position  to  become 
chief  service  engineer  of  the  Franklin  Railway  Supply  Company. 
Inc.,  as  above  noted. 

Joseph  Wainwnght  has  been  appointed  sales ,  manager  and  W. 

C.  Chapman,  district  manager  of  the  Philadelphia  (Pa.)  district 
for  Manning,  Maxwell  &  Moore,  Inc.,  New  York.  Messrs.  Wain- 
right  and  Chapman  will  have  headquarters  in  the  Pennsylvania 
building.  Fifteenth  and  Chestnut  streets.  Walter  V.  Lawton  has 
been  appointed  district  manager  of  the  Boston  (Mass.)  district, 
with  headquarters  in  the  Textile  building,  99  Chauncy  street. 

The  Selflock  Nut  &  Bolt  Co.,  Inc.,  East  Syracuse,  N.  Y.,  manu- 
facturers of  friction  fit  nuts  and  bolts,  have  entered  into  a  con- 
tract with  the  Bethlehem  Steel  Company,  Bethlehem,  Pa.,  operative 
at  once,  for  the  manufacture  and  sale  of  carriage  and  machine 
bolts,  track  bolts  and  heavy  railway  nuts  and  bolts.  The  Selflock 
Company  will  increase  its  own  facilities  and  specialize  on  S.  A.  E. 
Selflock  products,  as  well  as  cap  screws  with  Selflock  threads. 

Loyall  A.  Osborne,  president  of  the  Westinghouse  Electric  In- 
ternational Company,  New  York,  has  started  on  a  trip  to  Japan 
to  confer  with  prominent  industrialists  in  Tokio.  He  sailed  from 
San  Francisco  on  October  10.  Mr.  Osborne  is  vice-chairman  of 
the  National  Industrial  Conference  Board,  and  a  member  of  the 
Imperial  Order  of  the  Rising  Sun  of  Japan.  Mr.  Osborne  is 
accompanied  to  Japan  by  Gen.  Guy  E.  Tripp,  chairman  of  the 
Westinghouse   Electric  &   Manufacturing   Company. 

The  Thornburgh  Universal  Gasket  Manufacturing  Corporation, 
Cicero,  III.,  has  been  organized  and  has  taken  over  the  assets 
of  the  Universal  Gasket  &  Manufacturing  Company,   Cicero,  111. 


D.    S.    Murphy 


W.  N.  Thornburgh,  president  and  treasurer  of  the  W.  N.  Thorn- 
burgh Manufacturing  Company,  is  also  president  and  treasurer 
of  the  new  company.  J.  J.  Meydrech,  vice-president  and  secre- 
tary of  the  W.  N.  Thornburgh  Manufacturing  Company,  is  also 
vice-president  and  secretary  of  the  new  company.  George  !■"-. 
Barton  is  vice-president  and  sales  manager. 

Frederick  V.  Green,  has  been  appointed  assistant  to  the  presi- 
dent of  the  Pittsburgh  Testing  Laboratory  with  headquarters  at 
50  Church  street.  New  York.  Mr.  Green  was  born  in  New  Y'ork 
City  and  received  his  education  at  Nyack,  N.  Y.  After  some 
experience  in  the  lumber  business  with  his  father,  he  organized 
in  1895  the  Empire  Engine  &  Motor  Company  and  was  its 
treasurer  ur.til  he  joined  the  Westinghouse  Air  Brake  Company 
in  1902.  He  was  assistant  general  sales  manager  in  the  New 
York  territory  for  the  Westinghouse  Air  Brake  Company  until 
1919,  when  he  was  appointed  manager  at  Johaimesburg,  South 
Africa,  for  the  Baldwin  Locomotive  Works,  returning  to  this 
country  to  enter  the  service  of  the  Pittsburgh  Testing  Laboratory. 

C.  H.  Larimer,  mechanical  expert  of  the  Westinghouse  Air 
Brake  Company  in  the  New  England  territory,  has  been  appointed 
consulting  mechanical  expert.  He  is  succeeded  as  mechanical 
expert  by  R.  P.  Ives,  a  locomotive  engineman  from  the  New  York, 
New  Haven  &  Hartford.  H.  J.  Robinson,  for  many  years  me- 
chanical expert  of  the  Westinghouse  Air  Brake  Company  at 
Seattle,  Wash.,  has  been  appointed  superintendent  of  special 
training  to  supervise  the  special  apprenticeship  courses  for  college 
students  at  the  company's  Wilmerding  plant.  The  Westinghouse 
Company  has  opened  a  new  branch  office  at  Houston,  Tex.,  in 
charge  of  mechanical  expert  John  Hume,  assisted  by  C.  A.  Breit, 
who  has  been  transferred  from  the  company's  office  at  St.  Louis. 

Joseph  Hyde  Ames,  chief  engineer,  American  Car  &  Foundry 
Company,  died  suddenly  at  Chicago  on  October  11,  and  was  buried 
at  Lee,   Mass.     He   was  born  at   Brimfield,   Mass.,  on   March  22, 

1865,  and  his  early  edu- 
cation was  received  at 
Kings  School,  Stamford, 
Conn.  He  started  his 
professional  career  with 
the  Northern  Pacific  at 
St.  Paul,  and  in  1885,  he 
went  to  the  Peninsular 
Car  Company,  Detroit,  as 
draftsman  and  esti- 
mator, later  being  made 
assistant  superintendent. 
W  hen  the  Michigan- 
j  .^m  Peninsular  Company  was 

A-  -  WL  formed   in    1892,   he   was 

^^^k  'V^^^^  put     in     cliaige     of     the 

^^^^^■k  ^  ^^^^^        engineering      work,      and 

^^^^^^Kr  A   ^^H|^       l^er  was  made 

^^H^^l^^      mk  iP^^  general    manager.     Upon 

^^^^^^^  the     formation     of     the 

American  Car  &  Foundry 
Company  in  1899,  he  was 
given  the  title  of  me- 
chanical superintendent  of  the  two  Detroit  plants.  In  1905,  he 
was  promoted  to  chief  engineer,  in  charge  of  improvements  to 
plants  and  machinery,  being  located  at  St.  Louis  for  some  years 
and  later  at  Chicago.  During  the  war  activities  from  1916  to 
J 919,  he  was  in  charge  of  all  engineering  work  on  war  contracts 
at  the  Detroit  plant.  Since  1919,  his  headquarters  have  been  in 
New  York  City.  Mr.  Ames  was  widely  known  as  an  engineer 
and  was  considered  an  authority  on  car  design  and  manufacturing 
equipment. 

Charles  M.  Brown  has  been  elected  president  of  the  Colonial 
Steel  Company,  Pittsburgh,  Pa.,  and  J.  Trautman,  assistant  sales 
manager,  has  been  appointed  sales  manager  to  succeed  Mr.  Brown. 
Mr.  Broun  was  born  on  October  16,  1870,  at  Pittsburgh.  He 
graduated  from  Yale  University  in  1891,  with  the  degree  of  A.  B., 
and  from  the  following  August  served  with  Howe,  Brown  &  Co., 
Ltd.,  Pittsburgh,  until  that  firm  was  absorbed  by  the  Crucible 
Steel  Company  of  America.  Mr.  Brown  served  for  one  year  in 
the  sales  department  of  the  latter  company.  In  1901,  when  the 
Colonial  Steel  Company  was  formed  he  became  secretary  and 
general  sales  manager.  About  1917,  he  was  made  vice-president 
in  charge  of  sales  and  now  becomes  president  of  the  same  com- 
pany, as  above  noted. 


J.    H.   Ames 
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TRADE  PUBLICATIONS 


Insulating  Materials. — A  160-page  handbook  entitled. 
"Everything  in  Insulation.''  has  been  issued  by  the  Mitchell-Rand 
Company,  New  York. 

Hydraulic  Riveters. — A  four-page  circular  illustrating  and  de- 
scribing Hanna  hydraulic  riveters  has  just  been  issued  by  the 
Hanna  Engineering  Company,  Chicago. 

Oil  Burners. — The  Hauck  Manufacturing  Cotnpany,  Brooklyn, 
N.  Y.,  has  just  issued  Bulletin  No.  506  illustrating  and  describ- 
ing its  Venturi  low  pressure  fuel  oil  burner,  which  operates  with 
air  pressure  from  8  oz.  to  2  lb. 

Portable  Electric  Tools. — A  32-page  miniature  catalogue 
No.  3027,  briefly  describing  the  complete  line  of  Hisey  portable 
electric  tools  for  all  purposes,  has  been  issued  by  the  Hisey-Wolf 
Machine  Company,  Cincinnati,  Ohio. 

Grinding  Machines. — A  16-pag'e,  illustrated  bulletin.  No.  1305 
superseding  No.  1304,  fully  describing  the  construction  and  advan- 
tages of  Hisey  ball  bearing  grinding  machines,  has  been  issued 
by  the  Hisey-Wolf  Machine  Company,   Cincinnati,   Ohio. 

Coal. — A  booklet  dedicated  to  the  men  in  boiler  rooms,  labora- 
tories and  offices,  who  are  untiringly  seeking  ways  of  conserving 
resources  through  the  more  efficient  burning  of  coal,  has  been 
issued  by  the  Stoker  Manufacturers'  Association,  Philadelphia,  Pa. 

Power  Painting. — Air  brushes,  air  compressors,  pneumatic 
painting  machinery,  finishing  room  equipment  and  other  devices 
for  the  mechanical  application  of  paint  are  described  in  Circular 
No.  20  recently  issued  by  the  Paasche  Air  Brush  Company, 
Chicago. 

Whiting  Hoists. — A  six-page  folder  entitled,  "Give  Your 
Locomotive  Repair  Shops  This  Powerful  Lift,"  has  been  issued 
by  the  Whiting  Corporation,  Harvey,  111.,  featuring  some  of  the 
uses  to  v.hich  its  hoisting  equipment  can  be  put  in  railroad  shops 
and  material  yards. 

The  Microgage. — Publication  G,  supplementing  descriptive 
catalogue  D  in  showing  the  improved  construction  of  the  micro- 
gage,  which  combines  the  functions  of  the  hand  micrometer  and 
the  limit  snap  gage,  has  recently  been  issued  by  the  Microgage 
Company,  Boston,  Mass. 

Core  Oven  Equipment. — Core  ovens,  core  oven  racks,  core 
oven  cars  and  trucks,  etc.,  are  described  in  catalogue  No.  170 
recently  issued  by  the  Whiting  Corporation,  Harvey,  111.  '  This 
catalogue  supersedes  No.  163  and  contains  a  number  of  illustra- 
tions of  typical  installations  of  Whiting  core  equipment. 

Belting  Tables. — Tables  showing  the  brands  of  Schieren  belt- 
ing best  suited  to  the  different  kinds  of  mechanical  equiptnent 
under  various  operating  conditions  are  given  in  the  fifteenth  and 
sixteenth  installments  of  "Practical  Facts  About  Belting,"  reprints 
of  which  may  be  obtained  from  the  Chas.  A.  Schieren  Company, 
New  York. 

Air  Hoists  and  Elevators. — Valves  for  cast  iron  and  brass 
cylinder  hoists  and  trolleys  are  among  the  equipment  illustrated 
in  Catalogue  No.  169  recently  issued  by  the  Whiting  Corporation, 
Harvey,  111.,  outlining  the  general  design  and  construction  of  its 
several  types  of  air  hoists  and  elevators.  This  catalogue  super- 
sedes No.  149. 

Hydraulic  Machinery  and  Power  Tools. — "An  Album  of 
Engineering  Achievement"  is  the  title  of  a  64-page,  illustrated 
catalogue  recently  issued  by  the  Southwark  Foundry  &  Machine 
Company,  Philadelphia,  Pa.,  featuring  the  wide  application  of 
Southwark  hydraulic  valves,  accumulators,  presses,  intensil^ers, 
power  punches,  etc. 

Electric  Headlights. — A  12-page  booklet  entitled  "Electric 
I  Headlights"  has  recently  been  issued  by  the  Sunbeam'  Electric 
Manufacturing  Company,  Evansville,  Ind..  which  illustrates  and 
describes  the  locomotive  headlight,  industrial  headlight,  and  flood- 
lights manufactured  by  that  company.  The  booklet  also  describes 
the  focusing  device  used  in  conjunction  with  the  air-tight,  silver- 
plated,  metal  reflectors. 


Electric  ^Motors. — The  Reliance  Electric  &  Engineering  Com- 
pany, Cleveland,  Ohio,  has  issued  a  32-page  booklet  on  its  Type  T 
heavy  duty  Reliance  direct  current  motors.  The  booklet  includes 
a  detailed,  illustrated  description  of  how  the  motors  are  built, 
tables  of  ratings,  general  outline  dimensions  and  a  large  number  of 
illustrations  showing  motor  applications. 

Drilling  Machines. — Portable  drilling  and  tapping  tnachines, 
applicable  to  practically  every  branch  and  phase  of  engineering, 
are  illustrated  and  described  in  catalogue  No.  24  recently  issued 
by  William  Asquith,  Ltd.,  Halifax.  England.  The  catalogue 
contains  43  neatly  arranged  pages,  also  a  table  showing  the  range 
of  sizes  in  which  Ihis  type  of  machine  is  built. 

Welding  and  Cutting  Equipment. — Catalogue  No.  li.  cover- 
ing its  complete  line  of  oxy-acetylene  welding  and  cutting  ap- 
paratus, lead  welding,  soldering,  brazing  and  decarbonizing  units, 
gas  pressure  regulators,  automatic  machines,  generators  and  sup- 
plies, and  containing  cross-sectional  views  of  equipment  with 
detailed  explanation,  has  recently  been  issued  by  the  Torchweld 
Equipment  Company.  Chicago. 

Wrought  Iron  Pipe. — A  catalogue,  outlining  tlie  differences 
between  genuine  wrought  iron  and  steel  pipe  and  summarizing 
the  conditions  of  vent  pipes  in  installations  from  10  to  20  years 
old  and  over,  has  been  issued  by  the  A.  M.  Beyers  Company, 
Pittsburgh,  Fa.  The  catalogue  also  contains  a  report  by  an  In- 
vestigating Committee  of  Architects  and  Engineers  on  wrought 
iron  pipe  as  manufactured  by  the  Beyers  Company. 

Grinding  Machines. — A  24-page  booklet.  Bulletin  No.  520, 
primarily  intended  for  the  man  or  men  who  are  interested  in 
and  responsible  for  dependable,  low-cost  and  unfailing  locomotive 
performance,  has  been  issued  by  the  Heald  Machine  Company, 
Worcester.  Mass.  The  booklet,  which  is  entitled,  "Saving 
Minutes  on  the  Road — Hours  in  the  Shop,"  illustrates  and 
describes  typical  railroad  jobs  done  on  the  Heald  grinding 
machine. 

Anti-Friction  Bearings. — A  paper  entitled,  "Anti-Friction 
Bearings  in  the  Steel  Mill,"  and  the  discussion  which  followed 
its  presentation  before  the  Association  of  Iron  and  Steel  Electri- 
cal Engineers,  is  being  distributed  in  the  form  of  a  Sl-page  illus- 
trated booklet  by  the  Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio.  While  the  paper  was  prepared  by  A.  M. 
MacCutcheon,  chief  engineer  of  the  Reliance  Company,  it  is 
written  from  such  a  standpoint  that  it  is  of  general  interest  and 
value  to  users  and  designers  of  machinery  and  power  equipment 
in  other  industries. 

Pulverized  Fuel  System. — "Lopulco  Pulverized  Fuel  Systems" 
is  the  title  of  .i  catalogue  issued  by  the  Combustion  Engineering 
Company,  New  York.  This  is  the  first  publication  the  company 
has  issued  describing  both  the  theory  and  mechanical  features 
of  its  powdered  coal  system,  which  has  recently  been  installed 
in  connection  with  some  of  the  most  notable  boiler  plant  projects 
in  the  country.  The  catalogue  contains  numerous  illustrations, 
including  a  section  through  a  Lopulco  equipped  boiler  plant,  which 
shows  all  the  different  elements  of  the  system  as  well  as  interesting 
test  data  and  information  concerning  some  outstanding  installations. 

Boiler  Feed  Pump  and  Feed  Water  Heater. — The  construc- 
tion and  operation  of  the  Worthington  locomotive  boiler  feed  pump 
and  feed  water  heater  are  clearly  shown  in  colored  diagrams 
in  an  attractive  16-page  bulletin.  B-1607-B.  recently  issued  by 
the  Worthington  Pump  &  Machinery  Company,  New  York.  The 
heat  and  coal  saving  characteristics  of  the  feed  water  heater  are 
shown  in  curves.  A  table  of  the  properties  of  steam  is  also 
given  and  examples  illustrating  its  use  in  calculating  the  reduction 
in  the  amount  of  heat  required  to  generate  the  steam,  the  amount 
of  steam  required  for  heating  and  the  amount  of  water  saved 
by  the   Worthington   locomotive   feed  water   heater. 

Charcoal  Iron  Boiler  Tubes. — A  52-page  brochure,  citing  a 
few  instances  of  the  high  resistance  of  Parkesburg  charcoal  iron 
boiler  tubes  to  corrosion  and  long  service  life,  has  been  issued 
by  the  Parkesburg  Iron  Company,  Parkesburg,  Pa.  Following 
a  brief  outline  of  the  physical  properties  of  charcoal  iron  and  its 
corrosion  resisting  qualities,  is  an  interesting  illustrated  story  of 
the  Parkesburg  process  of  manufacturing  boiler  tubes  from  the 
charging  of  the  forge  fire  to  the  final  inspection  and  test  of  the 
finished    product.     Attention    is    also    called    to    "Recommended 
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Practice  for  the  Application  and  Maintenance  of  Charcoal  Iron 
Boiler  Tubes,  Arch  Tubes  and  Superheater  Flues,"  by  G.  H. 
WoodrootTe  and  C.  E.  Lester,  which  is  now  available  in  book  form. 

Commercial  Oxygen.— An  attractively  prepared  bulletin  de- 
scribing the  plant  and  process  used  in  prfxlucing  o.xygen  from  the 
air  by  the  Oxeco  liquefaction  method  has  recently  been  issued 
by  M.  Keith  Dunham,  Chicago.  This  bulletin  contains  thirty-four 
5-in.  by  U-in.  pages.  Numerous  illustrations  of  the  equipment 
are  included ;  also  a  large  scale  colored  insert  giving  a  sectional 
view  cf  the  entire  plant  for  producing  oxygen  from  the  air.  The 
production  process  is  described  in  detail  with  emphasis  on  the 
function  of  various  parts  of  the  equipment  including  the  caustic 
solution  mixing  tank,  caustic  solution  pump,  air  purifying  towers, 
four-stage  air  compressor,  oil  purging  plant,  drying  battery,  high 
pressure  filter,  Uiawing  coil,  liquefaction  column,  gas  meter,  gas 
holder,  oxygen  gas  compressor  and  cylinder  charging  ramp. 

LuBRic.-\TlON. — A  comprehensive,  non-technical  discussion  of 
lubrication  is  afforded  in  a  small  52-page  booklet  recently  issued 
by  the  Dearborn  Chemical  Company.  Chicago.  This  booklet  will 
be  of  considerable  assistance  to  the  purchaser  of  lubricating  oils 
and  greases  in  deciding  which  grades  will  be  most  effective  in 
developing  maximum  power  equipment  efficiency.  The  fact  is 
emphasized  that  tirst  cost  should  not  be  the  only  consideration  in 
choosing  lubricating  oils  and  greases.  Good  quality  is  vital  in 
order  that  the  quantities  used  may  be  reduced  to  a  minimum  and 
also  the  losses  due  to  friction.  .An  interesting  discussion  of  wet 
and  dry  steam  cylinder  lubrication  is  given.  There  are  also 
chapters  on  steam  turbine — unaflow  engine — and  air  compressor 
lubrication.  The  closing  chapter  contains  valuable  information 
regarding  laboratory  control  and  methods  of  testing  lubricants. 

Pvle-0-Lyte  is  the  name  given  to  the  latest  bulletin  issued  by 
the  Pyle  Xational  Company.  Chicago.  The  bulletin,  as  catalogue 
No.  4,  contains  28  pages,  illustrating  and  describing  the  applica- 
tions of  Pyle  National  equipment  to  the  various  phases  of  railroad 
and  construction  lighting.  There  are  many  photographs  and 
diagrams  showing  the  different  types  of  lighting  units,  together 
with  the  specifications  for  each.  Lamps  and  reflectors  are  shown 
giving  descriptive  and  dimensional  tables.  A  portion  of  the  bul- 
letin is  devoted  to  the  explanation  of  floodlighting  calculations 
which  is  clearly  set  forth  by  diagrams  and  sample  calculations  fully 
worked  out.  The  different  types  of  Pyle  National  turbo  gen- 
erators are  illustrated  ranging  in  capacity  from  500  watts  to  lYi 
kw.  and  steam  turbines  for  various  purposes  ranging  in  speed 
from  2,000  to  5,000  r.  p.  m.  and  from  Vi  hp.  to  12;'i  hp.  are  also 
shown. 

Wateri'RCOfing. — The  General  Fireproofing  Company,  Youngs- 
town.  Ohio,  has  issued  the  sixth  edition  of  a  handbook  on  water- 
proofing. The  booklet,  which  is  a  72-page  assembly,  is  illustrated 
by  photographs  of  recent  construction  projects  upon  which  the 
G.  F.  waterproofings  and  preservatives  are  iised  and,  for  the  con- 
venience of  the  reader,  is  divided  into  four  sections  as  follows : 
Section  1 — Substructural  Waterproofing,  devqted  to  the  methods 
and  materials  for  the  waterproofing  of  foundations,  basements, 
pits,  tanks,  pools,  containers,  and  other  structures  subjected  to 
hydrostatic  pressure  or  dampness ;  Section  2 — Superstructural 
Waterproofing,  devoted  to  methods  and  materials  for  rendering 
walls  and  roofs  proof  against  weathering  and  dampness,  for  the 
stainproofing  of  cut  stone,  for  the  preservation  and  beautifying 
of  stucco,  brick  and  concrete  walls,  and  for  filling  expansion 
joints;  Section  3 — Cement  and  Wood  Floor  preservation,  devoted 
to  methods  and  materials  for  hardening,  dustproofing.  decorating 
and  waterproofing  cement  and  wood  floors  and  for  accelerating 
the  setting  and  preventing  the  freezing  of  newly  laid  cement  floors ; 
and  Section  4 — Technical  Faints  and  Coatings,  devoted  to  the 
methods  and  materials  for  rendering  walls,  floors,  and  containers 
proof  against  acids  and  oils,  for  protecting  structural  steel  and 
galvanized  surfaces  from  rust  and  timbers  from  dry  rot  and  decay, 
for  bonding  new  concrete  to  walls,  for  waterproofing  and  harden- 
ing cut  stone  and  cement  blocks  and  for  stainproofing  limestone. 
Each  section  opens  with  a  specification  guide  which  tabulates 
various  methods  adapted  to  each  problem  and  gives  an  inde.x  of 
the  products  useful  in  each  case.  This  specification  guide  is  then 
followed  successively  by  a  description  of  each  method,  followed 
in  turn  by  a  description  of  the  various  products  for  use  under 
the  particular  method  involved,  and  specifications  as  to  their  use. 
In  all  cases  the  specifications  are  illustrated  with  drawings  to 
show  how  the  work  should  be  carried  out. 


EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Missouri  Pacific  contemplates  buying  about  60  locomo- 
tives. 

The  Louisville  &  Nashville  contemplates  buying  about  35 
locomotives. 

The  Long  Island  has  ordered  (wt:  switching  locomotives  from 
the  American  Locomotive  Company. 

The  .\rge.\tine  State  ,R,-\ilwav.s  have  placed  an  order  for  1 
4-8-2  type  locomotive  with  the  Baldwin  Locomotive  Works. 

The  Aliquippa  &  Southern  has  ordered  one  0-8-0  type  loco- 
motive from  the  -American  Locomotive  Company. 

The  Nadawah  Lumber  Company,  Nadawah.  Ala.,  has  ordered 
1,  2-6-0  type  locomotive  from  the  Baldwin  Locomotive  Works. 

The  Pennsylvania  Power  &  Light  Company.  Wilkes-Barre, 
Pa.,  has  ordered  1,  six- wheel  switching  locomotive  from  the 
Baldwin  Locomotive  Works. 

The  Long  Bell  Lumber  Co.mpanv,  Long\-icw.  Wash.,  has  or- 
dered 2,  2-6-6-2  Mallet  type  locomotives  and  1,  0-6-0  switching 
locomotive  from  the  Baldwin  Locomotive  Works. 

The  Southern  Pacific  has  ordered  17.  2-10-2  type  and  8.  4-6-2 
type  locomotives  from  the  Baldwin  Locomotive  Works  and  has 
placed  an  order  for  18,  4-8-2  type  locomotives  with  the  American 
Locomotive  Company. 

Passenger  Car  Orders 

The  Southern  Pacific  contemplates  buying  about  125  new 
cars  for  passenger  service. 

The  New  York,  Westchester  &  Boston  contemplates  buying 
about  10  cars  for  passenger  service. 

The  Che.sapeake  &  Ohio  has  ordered  6  combination  mail  and 
express  cars  from  the  Pullman  Company. 

The  St.  Louis  Southwestern  has  ordered  5  steel  underframes 
for  baggage  cars  from  the  Commonwealth  Steel  Company. 

The  Long  Island  has  placed  an  order  for  60  steel  motor  pas- 
senger cars  for  electric  service  with  the  .American  Car  &  Foundry 
Company. 

The  Philadelphia  &  Reading  has  ordered  40  steel  suburban 
coaches  and  10  steel  suburban  combinatiftu  coach  and  baggage  cars 
from  the  Bethlehem  Shipbuilding  Corporation,  Harlan  plant. 

Freight  Car  Orders 

The  South  .African  Railways  has  ordered  400  steel  grain 
cars  from  the  Leeds  Forge  Company,  England. 

The  Mexican  Petroleum  Company  has  placed  an  order  for 
100  tank  cars  of  10,000  gal.  capacity  with  the  .^merican  Car  & 
Foundry  Company. 

The  Chicago  &  Alton  has  placed  an  order  for  250  gondola 
cars  with  the  Pullman  Company  and  an  order  for  350  gondola 
car  bodies  with  the  Ryan  Car  Company. 

E.  L.  Dougherty'  &  Co.  has  ordered  100,  40-ton,  8,000  gal. 
capacity  and  100,  50-ton,  10,000  gal.  capacity  tank  cars,  from  the 
General  American  Tank  Car  Corporation. 

The  Union  Paorc  will  have  25  caboose  cars  built  at  the  shops 
in  Albina,  Ore.  This  company's  program  for  new  equipment,  it  is 
understood,  calls  for  the  purchase  of  several  thousand  cars. 

The  New  York,  Chicago  &  St.  Louis  has  ordered  200  steel 
underframes  from  the  American  Car  &  Foundry  Company,  and  has 
also  ordered  10  underframes  for  caboose  cars  from  the  Penn- 
sylvania Tank  Car  Company. 

The  Southern  Pacific  has  ordered  16  Kilbourne  &  Jacobs 
type  automatic  dump  cars  of  20  yd.  capacity  from  the  Case  Crane 
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"&  Engineering  Company.    The  company's  program  for  new  equip- 
ment, it  is  understood,  calls  for  the  purchase  of  about  18,000  cars. 

Freight  Car  Repairs 

The  Minneapolis  &  St.  Louis  has  ordered  repairs  to  600  bo.x 
cars  at  the  shops  of  the  General  American  Car  Company. 

Machinery  and  Tools 

The  Southern  P.\cific  has  placed  an  order  for  2  axle  lathes. 

The  Erie  has  placed  orders  for  additional  flue  shop  equipment 
with  Joseph  T.  Ryerson  &  Son. 

The  Union  P.\cific  has  ordered  a  five-ton  self-supporting  jib 
crane  from  the  Whiting  Corporation. 

The  Missouri  P.^cific  has  ordered  one  200-ton  locomotive 
hoist  from  the  Whiting  Corporation. 

The  Pennsylvania  has  placed  an  order  for  a  100-in.  boring 
mill,  also  for  two  42-in.  boring  mills  and  a  heavy  42-in.  by  16  ft. 
planer. 

The  Chesapeake  &  Ohio  has  placed  an  order  with  the  Indus- 
trial Works,  Bay  City,  Mich.,  for  six  150-ton  self-propelling  steam 
wrecking  cranes. 

The  Chicago,  Burlington  &  Quincy  has  ordered  one  20-ton 
overhead  electric  traveling  crane  for  its  shops  at  West  Burlington, 
la.,  from  the  Shaw  Crane  Company. 

The  Illinois  Central  is  inquiring  for  one  V/z  to  6-in.  motor- 
driven  tube  cutting  machine  for  use  at  Vicksburg,  Miss.,  and  one 
54-in.  heavy-duty  motor-driven  lathe  for  use  at  Waterloo,  Iowa. 

The  Philadelphia  &  Reading  has  awarded  a  contract  to  the 
Bury  Compressor  Company  for  two  heavy  duty  duplex  air  com- 
pressors, with  motors,  exciters,  starting  panels,  coolers,  after- 
coolers,  and  other  apparatus  for  use  in  connection  with  the  new 
terminal  at  Camden. 

Shops  and  Terminals 

Galveston,  Harrisburg  &  San  Antonio.— This  company  will 
construct  an  addition  to  its  roundhouse  at  San  Antonio,  Tex.,  to 
cost  approximately  $60,000. 

Chicago,  Rock  Island  &  Pacific. — This  company  has  awarded 
a  contract  to  Joseph  E.  Nelson  &  Sons,  Chicago,  for  the  construc- 
tion of  a  13-stall  roundhouse  at  Shawnee,  Okla. 

St.  Louis-San  Francisco. — This  company  has  awarded  a  con- 
tract for  a  one-story  coaling  station  26  ft.  by  28  ft.  at  St.  Louis, 
Mo.,  to  the  Howlett  Construction  Company,  Moline,  111. 

Atchison,  Topeka  &  Santa  Fe. — This  company  has  awarded  a 
contract  to  Robert  E.  McKee,  El  Paso,  Tex.,  for  the  construction 
of  a  new  pipe  and  tin  working  shop  at  San  Bernardino,  Cal. 

New  York,  Chicago  &  St.  Louis. — This  company  plans  the 
construction  of  additions  to  its  shops  at  Frankfort,  Ind.,  including 
a  new  engine  house,  repair  shop  and  related  structures. 

Atlantic  Coast  Line. — This  company  has  awarded  a  contract 
to  Roberts  &  Schaefer  Company,  Chicago,  for  the  construction  of 
a  SOO-ton  three-track  automatic  electric  coaling  station  at  Way- 
cross,  Ga. 

Union  Pacific. — This  company  has  awarded  a  contract  to  the 
Graver  Corporation,  East  Chicago,  Ind.,  for  the  erection  of  two 
10,000  gal.  per  hour  water  softening  plants  at  Fossil,  Wyo.,  and 
Arden,  Nev. 

The  Missouri  Car  Company,  East  St.  Louis,  Mo.,  will  erect 
a  car  equipment  shop  at  Denver,  Colo.,  at  an  approximate  cost  of 
$750,000.  The  plant  will  be  a  duplicate  of  the  company's  East  St. 
Louis  shop,  will  manufacture  all  kinds  and  types  of  steam  and 
electric  cars  and  will  be  known  as  the  Colorado  Railway  Equip- 
ment Company. 

Elgin,  Joliet  &  Eastern. — This  company  has  awarded  a  con- 
^  tract  to  the  Roberts  &  Schaefer  Company,  Qiicago,  foe  the  in- 
stallation of  automatic  electric  elevating  equipment  in  its  coaling 
station  at  Rossville,  111.,  and  will  construct  a  new  car  repair  shop 
at  Joliet,  111.,  to  replace  the  building  recently  destroyed  by  fire. 
The  new  structure  will  be  300  ft.  by  SOO  ft.,  and  will  cost  ap- 
proximately $500,000. 


PERSONAL  MENTION 


General 

D.  R.  McGrath,  division  master  mechanic  of  the  Chicago,  Burl- 
ington &  Quincy,  with  headquarters  at  Brookfield,  Mo.,  has  been 
promoted  to  air  brake  instructor,  with  headquarters  at  Chicago, 
succeeding  P.  J.  Murrin,  retired  on  pension  after  50  years  of  active 
service. 

A.  C.  Grah.\m  has  been  appointed  foreman  in  charge  of  recla- 
mation of  the  Chicago,  Burlington  &  Quincy  at  Eola,  III.  Prior  to 
entering  the  service  of  the  C.  B.  &  Q.,  Mr.  Graham,  was  employed 
at  the  reclamation  plant  of  the  Atchison,  Topeka  &  Santa  Fe  at 
Corwith,  111. 

W.  C.  Stone,  master  car  builder  of  the  St.  Louis-Southwestern 
with  headquarters  at  Pine  Bluff,  Ark.,  has  resigned  to  become 
mechanical  superintendent  of  the  American  Refrigerator  Transit 
Company  with  headquarters  at  St.  Louis,  Mo.,  succeeding  T.  E. 
Parker,  resigned. 

H.  C.  Manchester,  superintendent  of  motive  power  and  equip- 
ment of  the  Delaware,  Lackawanna  &  Western,  with  headquarters 
at  Scranton,  Pa.,  has  resigned,  and  C.  J.  Scudder,  superintendent 
of  the  Scranton  shops,  has  been  appointed  acting  superintendent 
of  motive  power  and  equipment. 

P.^TRiCK  J.  CoLLiGAN,  master  mechanic  of  the  Chicago  Terminal 
division  of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters 
at  Chicago,  has  been  promoted  to  superintendent  of  motive  power 
of  the  Second  district,  with  headquarters  at  El  Reno,  Okla.,  suc- 
ceeding W.  J.  O'Neill,  whose  appointment  as  general  superintend- 
ent of  motive  power  of  the  Denver  &  Rio  Grande  Western  was 
reported  in  the  October  issue  of  the  Railn.'ay  Mechanical  Engineer. 
Mr.  Colligan  was  born  on  January  24,  1868,  at  Rock  Island,  111. 
He  entered  railway  service  in  January,  1886,  as  a  machinist  ap- 
prentice on  the  Chicago,  Rock  Island  &  Pacific  and  served  in  this 
capacity  until  1891.  when  he  entered  the  employ  of  the  Chicago, 
Milwaukee  &  St.  Paul  as  a  machinist  at  Savanna,  111.,  where  he 
remained  until  1893,  when  he  again  entered  the  employ  of  the 
Rock  Island  as  a  machinist  at  Horton,  Kan.  From  January,  1894, 
until  1898,  he  was  machinist  and  gang  foreman  on  the  Missouri, 
Kansas  &  Texas  at  Dennison.  Tex.  In  1898  he  returned  to  the 
Chicago,  Rock  Island  &  Pacific  as  a  machinist  at  Davenport,  Iowa, 
and  in  1899  was  promoted  to  roundhouse  foreman  at  Chicago.  In 
1901  he  was  transferred  as  roundhouse  foreman  to  Trenton,  Mo., 
and  later  to  Natick,  111.  In  1903  he  entered  the  employ  of  the 
Illinois  Central  as  general  foreman  and  master  mechanic  at 
Clinton,  111.,  but  in  1904  returned  to  the  Rock  Island  as  a  gang 
foreman  at  Silvis,  111.  In  1905  he  was  promoted  to  general  fore- 
man at  Chickasha,  Okla.,  and  from  1906  to  1910.  he  was  master 
mechanic,  with  headquarters  at  Fort  Worth,  Tex.  From  1910 
until  1914  he  was  master  mechanic  at  Dallas,  Tex.  He  served  as 
master  mechanic  at  Chicago  from  1914  until  his  recent  promotion. 

Master  Mechanics  and  Road  Foremen 

H.  C.  GuGLER.  general  foreman  of  the  Chicago,  Burlington  & 
Quincy,  at  Wymore,  Neb.,  has  been  promoted  to  master  mechanic 
of  the  Wymore  division  with  the  same  headquarters,  succeeding 
G.  0.  Huckett,  assigned  to  other  duties. 

C.  B.  Dailey,  master  mechanic  of  the  Cedar  Rapids-Minnesota 
division  of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters 
at  Cedar  Rapids,  Iowa,  has  been  transferred  to  Chicago,  succeed- 
ing P.  J.  Colligan.  T.  W.  McCarthy,  master  mechanic  of  the 
Kansas  division,  with  headquarters  at  Horton,  Kan.,  has  been 
transferred  to  Cedar  Rapids,  Iowa,  succeeding  Mr.  Dailey. 

Purchasing  and  Stores 

H.  A.  Humes  has  been  appointed  district  storekeeper  of  the 
Northern  Pacific  at  Tacoma.  Wash.,  succeeding  R.  W.  Hoisington, 
resigned.  W.  H.  Robinson  has  been  appointed  division  storekeeper 
of  the  Idaho  division  at  Parkwater,  Wash.,  succeeding  Mr.  Humes, 
and  R.  G.  Becker  has  been  appointed  division  storekeeper  of  the 
Minnesota  Division  at  Staples,  Minn.,  succeeding  Mr.  Robinson. 
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RRQWN    ^  QHARPE    PUTTERS 

Special  Cutters 
for  Railroad  Work 

Two  well  known   Railroads  are  using 
these  special  Brown  &   Sharpe  helical 
cutters  for  milling  connecting  rods  and 
similar    work.       Shop    men    come    to 
BROWN  &  SHARPE  for  special  cut- 
ters because  they  know  that  our  long  ex- 
perience  in  manufacturing   cutters   ifi- 
sures  satisfaction.     For  similar  cut- 
ters or  any  other  special  cutters  you 
may  require,  our  complete  facili- 
ties   and    sixty    years    of    ex- 
perience are  at  your  service. 


Advantages 

of  Helical   Cutters 


As  the  cutting  thrust  of  helical 
cutters  is  across  the  work  rather 
than  lengthwise  or  down,  they  may  be 
used  to  advantage  for  heavy  cuts  on 
thin  material  or  on  work  which  cannot 
be  clamped  at  both  ends.   In  milling  the 
open  end  of  side  rods,  for  example,  a 
helical  cutter  of  this  type  will  speed  up 
production  and  secure  smooth,  true  sur- 
faces    without     springing     the     work. 
Think  over  the  advantages  of  helical  cut- 
ters in  reference  to  your  own  work. 

For  prompt  service  and  satisfaction 
on  special  cutters  write  to  our  Cutter 
Department  stating  your  requirements 


-^ 


BROWN  &  SHARPE  MFG.  CO. 

Providence,  R.  I.,  U.   S.  A. 
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CONSOLIDATED 

Machine  Tools 


HILLES  &  JONES 

Punches  &  Shears 
Bending  Rolls 
Plate   Planers 
Flanging   Clamps 
Straightening    Rolls 

Sales  Offices   in: 

Chicago,  Cleveland,   Detroit,  New    York,   Philadelphia,   Pittsburgh,   Rochester,   Richmond,   St.   Lottis 


BETTS 

Engine   Lathes 
Boring  Mills 
Planers 
Slotters 
Axle  Lathes 


COLBURN 

Drill  Presses 

Special   Drills 

H.  D.  Boring  Mills 

Standard  Boring 
Mills 

Rod  Boring  Ma- 
chines 


MODERN 

Plain  Grinders 
Universal   Grinders 
Magic    Chucks 
S.  O.  Die  Heads 
Threading    Machines 


NEWTON 

Cold   Saws 
Crank    Planers 
Milling  Machines 
Rod  Borers 
Cylinder   Borers 


CONSOLIDATED   MACHINE  TOOL  CORPORATION   OF  AMERICA 

410  Blossom   Road — Rochester,  N.   Y. 
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Hartness    Flat    Turret    Lathes 
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For  machining  steam  chest  studs 

HERE  is  another  one  of  the  well  nigh  endless  list  of 
locomotive  parts  that  can  be  machined  with  decisive 
savings  on  a  Hartness  Flat  Turret  Lathe. 
In  an  eastern  shop  well  known  for  its  up  to  date  equipment 
and  efficient  methods  of  handling  repair  work  Hartness 
Flat  Turret  Lathes  are  used  entirely  for  machining  valve 
chest  studs  and  all  studs  or  bolts  of  a  similar  character 
from  bar  stock. 

In  the  case  of  these  steam  chest  Studs  turned  to  a  1" 
diameter  at  one  end  and  ly^"  at  the  other,  and  threaded  at 
both  ends,— it  is  an  easy  matter  to  machine  20  of  these 
complete  in  an  hour.  These  studs  are  turned  complete, 
threaded  at  one  end  and  then  cut  off  from  bar  stock.  After 
the  entire  bar  has  been  machined  in  this  manner  the  indi- 
vidual bolts  are  each  chucked  in  the  lathe,  and  the  1%  end 
is  threaded. 

For  high  speed,  accurate  economical  turning  and  threading 
of  car  and  locomotive  parts  needed  in  large  quantities,  you 
would  not  ask  for  a  more  efficient  method  than  that  pro- 
vided by  the  "Hartness"  and  you  could  not  get  it  if  you  did. 

JONES    &    LAMSON    MACHINE    COMPANY 

SPRINGFIELD,  VERMONT,   U.  S.  A. 

503  Market  St.,  SAN  FRANCISCO,  CAL.  9-10  Water  Lane,  Queen  Victoria  St.,  London,  E.  C. 

AGENTS 
France,  Spain  and  Belgium:  F.  Auberty  &  Company    182  Rue  Laf^^yett^  ^  ^^^^ 

^°^)^^^l  l^:^^^  S^ri:;^..^^cXs^?;e^f'^I^^S'sIS:   a.   bo..   Oscar    Lindbom.    StocUl.o.m. 
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Let  us  assist  you  m 
solving  your  quantity 
turning  and  threading 
problems.  Complete 
information  awaits 
your  request. 


Illlllllllll! 
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Turning  25  pairs  of  Car  Wheels  per  day 

How  Many  are  You  turning? 


THE  reduction  of  railway  maintenance  work  to 
a  piecework  basis  has  been  much  slower  than  in 
general  manufacturing. 

The  Interborough  Rapid  Transit  Company  of  New 
York  has  been  a  pioneer  along  these  lines  in  the 
electric  railway  field.  One  of  their  earliest  studies 
with  this  end  in  view  was  made  of  the  operation  of 
turning  wheels.  The  many 
time  and  labor  saving  features 
of  the  N-B-P  No.  5  Car  Wheel 
Lathe  offered  a  good  subject 
for  their  consideration. 

Having  the  added  incentive  of 

increased      remuneration      for 

larger  output,  each  operator  has 

studied  the  advantages  of  his  machine  so  well  that  in 

the  I.  R.  T.  shops,  where  five  of  these  machines  are 

in  use,  the  time  of  turning  a  pair  of  wheels  has  been 

reduced  to  an  average  of  22  minutes. 

As  many  as  25  pairs  of  wheels  per  day  have  been 
turned  out  recently  by  the  more  capable  men. 

These   men  are   all   satisfied   workers  because   they 
know  that  they  have  been  provided  with  a  machine 


CENTER    DRIVE 

CAR  WHEEL 

LATHE 


that  has  every  convenience  for  shortening  the  time  of 
operation — with  a  minimum  of  effort  on  their  part — 
and  that  will  leave  them  less  tired  at  the  end  of  the 
day  even  when  working  at  top  speed. 

Work  on  the  Niles  No.  5  Car  Wheel  Lathe  is  speeded 
up  by  the  following  features — 

Hinged  Drive  Gear  Segment — that 
opens  and  closes  automatically 
as  the  wheels  are  rolled  in  and 
out  of  the  lathe. 
Pneumatically  Operated  Tailstocks 
— that  grip  the  work  as  soon  as 
it  is  in  place. 
Pneumatic  Tool  Clamps — that  save 
the     time     consumed     by     older 

methods     in     setting     up     with 

wrenches. 
Push  Button  Control — that  permits  the  operator  to  start  and 
stop  the  lathe  or  slow  down  speed  without  moving  a  step. 
Every  move  becomes  a  productive  operation. 

The  high  production  features  that  make  this  lathe 
a  work  booster  wherever  installed  are  typical  of  the 
up-to-date  improvements  that  are  continually  being 
incorporated  in  all  N-B-P  machine  equipment.  For 
modern  machine  tools  of  any  sort,  of  any  size  and  for 
any  metal  cutting  requirement — 


''Come  to  Headquarters" 


NILES -BEMENT- 


General  Offices: 


111  Broadway,  New  York  City 


December,  1923 


RAILWAY     MECHANICAL     ENGINEER 


Boring  15  Car  Wheels  Per  Hour 

Automatic  Self-centering  Chuck  Speeds  Up  Work 


N-B-P  48-INCH 

CAR  WHEEL 
BORER 


We  would  like  to  send  you  a 
catalog  of  this  new  machine — 
it's  just  come  from  the  print- 
ers— ask   for   it   by    No.    176-1. 


WITH  several  new  production  increasing  features 
added  to  the  many  advantages  of  our  former 
machines  this  newest  N-B-P  Car  Wheel  Borer  is  giv- 
ing excellent  results  wherever  installed.  Due  to  its 
power  to  take  heavy  cuts  and  its  convenience  of  opera- 
tion one  master  mechanic  in  a  large  Eastern  shop 
reports  an  output  of  15  cast  iron  wheels  per  hour. 

In  addition  to  the  quick-operating  crane — power 
driven  or  pneumatic  as  desired — perhaps  the  most 
important  feature  contributing  to  this  large  output  is 
the  automatic  self  -  centering 
chuck.  It  does  away  entirely 
with  the  need  of  a  wrench  for 
tightening  the  jaws.  The  operator 
merely  places  the  wheel  on  the 
table  and  starts  the  machine  caus- 
ing the  chuck  jaws  to  grip  the 
wheel  tread ;  the  greater  the  resist- 
ance due  to  the  cut  the  tighter 
the  jaws  hold.  At  the  end  of  the 
l\^H^^  cut  the  table   is   simply  reversed 

't^^^^W  and    the    jaws    are    automatically 

and   instantly   released. 


POND  COMPANY 

SALES      OFFICES-  Rochester         Boston         Philadelphia        Cleveland         Pittsburgh         Detroit        Chicago 

^^         St.    Louis  Cincinnati         Birmingham         St.   Paul  San   Francisco  Los   Angeles 
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UNDERWOOD 

For  Locomotive 


Underwood  Crank  Pin  Turning  Machines 


^4 


X, 


"V 


The  standard  Underwood  Crank  Pin 
Machine  is  illustrated  on  the  right. 

Ruggedly  built  to  insure  rigidity  and 
accuracy — easily  set  up  with  work 
always  in  full  view  of  operator — 
this  tool  is  a  big  time  and  money 
saver  for  shops  and  roundhouse. 

Wherever  an  Underwood  operates 
— efficiency  is  the  watchword. 

Write   for    bulletins   giving  complete 
details. 


(All  Gears  Guarded) 


OUR  new  special  crank  pin  ma- 
chine illustrated  at  left  can  be 
readily  bolted  to  the  end  of  the 
crank  pin  as  shown. 

The  stationary  spindle  is  easily 
fastened  to  end  of  crank  pin — while 
a  revolving  sleeve  mounted  on 
spindle,  carries  the  tool  slide  hold- 
ing cutting  tool. 

The  tool  is  fed  by  star  wheel  which 
actuates  feed  screw — feed  is  auto- 
matic, variable  and  reversible.  Ma- 
chine cut  spur  gear  drives  the  revol- 
ving sleeve. 

Easily  and  accurately  set  up  it  offers 
a  quick  and  efficient  means  for  re- 
storing crank  pins. 

When  ordering  send  prints  of  pins 
to  be  turned  or  give  complete  retails 
as  to  size  and  dimensions  of  pins. 

Write  today  for  descriptive  bulletins. 


(U;NDERWOOD,1 
I  Port&lilrTooUy 


detailed 
description^ 


Locomotive 
\Cyclopedia  / 


^\^ 
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PORX4BLE  TOOLS 

Shops 


Underwood  Portable  Boring  Bars 


Now    is   the   time   to    put    your 
shops     and     roundhouses     in 
shape  for  cold  weather. 

"Underwoods"  will  prove  a  big  fac- 
tor in  helping  to  keep  your  locomo- 
tives fit  for  the  increased  burdens 
imposed  by  cold  weather.  They 
will  prove  a  big  help  in  speeding  the 
turning  of  power  at  congested  termi- 
nals during  the  winter  when  running 
repairs  must  be  made  in  a  hurry. 
They  will  also  aid  your  shop  forces 
in  turning  out  the  larger  number  of 
engines  per  month  so  urgently 
needed  at  this  time  of  year. 

Take  no  chances,  make  sure  that  you 
can  handle  reboring  of  cylinders  and 
valve  chambers  promptly  and  ac- 
curately by  installing  enough  Under- 
woods now. 

Better  send  in  your  requisition  today.  (All  Gears  Guarded) 


Take  particular  notice  of  the  various 
types  of  the  Underwood  Boring 
Equipment  shown  in  these  illustra- 
tions. •. 

* 

The  upper  view  shows  our  standard 
boring  bar  for  cylinder  and  valve 
chamber  work,  built  for  either  air  or 
electric  drive — while  the  lower  illus- 
tration features  our  compound  bor- 
ing bar  with  contracted  driving 
power  especially  designed  to  operate 
in  close  quarters  and  in  small  space. 

Ask    for    bulletin    explaining    many 
adaptations    of    this    equipment. 


Where  ever  a 


UNDERWOODTOOlS 

arc  found 


ILADE 


~^r 


lA.  BENNA,, 


10 


RAILWAY     MECHANICAL     ENGINEER 


December,  1923 


Around 
the  World 
with 

LANDIS 


"iOE 


In  the 
Mitsubishi 
Dockyard 
Kobe^  Japan 


Spain,    India,    England,    Belgium,    France,    Ger- 
many, Italy,  Japan,  wherever  he  goes  the  migra- 


tory machinist  finds  LANDIS  Threading 
Machines;  for  whether  they  build  many 
machine  tools  or  few,  local  manufacturers  produce 
nothing  quite  in  the  "LANDIS"  class. 

The  accompanying  photo  of  a  LANDIS  lYz-in. 
Single  Head  Machine  shows  it  surrounded  by  a 
typical  assortment  of  work — bolts,  rods,  studs, 
etc. — the  best  of  a  day's  output  in  one  of  Japan's 
big  shipyards. 

LANDIS  Threading  Machines  require  no  skill  to 
operate,  are  quickly  and  easily  set  up ;  cut  right 
and  left  hand  threads  and  take  rough  and  finish 
cuts  with  the  same  chasers — clean,  accurate 
threads  and  as  amazingly  economical  on  this  side 
of  the  Pacific  as  on  the  other.  The  secret  lies  to  a 
great  extent  in  LANDIS  Chasers. 

Let  us  tell  you  about  them 


Landis    Machine    Company,    Waj^esboro,    Pa.,    U.    S.    A. 


DOMESTIC  AGENTS:  Marshall  &  Huschart  Machinery  Co.,  Chi- 
cago, m. ;  Marshall  &  Huschart  Machinery  Co.,  of  Indiana.  Indian- 
apolis. Ind. ;  Colcord-Wripht  Machinery  &  Supply  Co.,  St.  Louis, 
Mo.;  R.  B.  Whitacre  &  Co.,  St.  Paul.  Minn.;  Hamilton  Machinery 
Company.  Chattanooga,  Tenn.;  Seeger  Machine  Tool  Co..  Atlanta, 
Ga. :  Young  &  Vann  Supply  Co..  Birmingham,  Ala.;  Woodward, 
Wright  &  Co.,  New  Orleans.  La.;  Tos.  T.  Ryerson  &  Sons.  Houston. 
Texas;  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co.,  Denver.  Colo.;  Salt 
Lake  Hardware  Co.,  Salt  Lake  City.  Utah;  Herberts  Machinery  & 
Supply  Co.,  San   Francisco  and  Los  .Angeles,  Calif.;   Harry  M.   EMler 


Co.,  Portland,  Ore.;  Hallidie  Machy.  Co.,  Seattle,  Wash.;  Hallidie 
Co..  Spokane,  Wash.  „ 

CAN.^DIAN  AGENTS:  Canadian  Fairbanks-Morse  Co.,  Toronto 
and  Montreal. 

FOREIGN  AGENTS:  Alfred  Herbert  Ltd.,  Coventry,  England; 
Calcutta.  India;  Yokohama.  Japan;  Allied  Machinery  Co..  Sh,anghai. 
China;  Barcelona,  Spain;  Turin.  Italy;  Zurich.  Switzerland;  Stokvis 
&  Zonen.  Rotterdam.  Holland;  Lindeteves  Stokvis,  Batavia,  Java; 
Dutch  East  Indies;  D.  Drury  &  Co.,  Johannesburg,  South  Africa; 
Benson   Brothers,   Sydney,   Australia. 
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Freedom 

from  adjustment  troubles 

This  is  a  mighty  big  factor  in  the  production 
of  duplicate  parts. 

Mr.  A.  G.  Peter,  Production  Engineer  of  the 
Milwaukee  Air  Power  Pump  Co.  says  that 
the      LANDIS      Automatic      Die      Head      is 

"accurate  at  the  beginning  and  always  holds 


to  size. 

Below,   the   LANDIS    is   threading   the 
connection  on  J/2  in.  cast  brass  Return 
Elbows.      The  limits  on  this  work 
are  .002   in.   and  the  LANDIS  pro- 
duces 450  Elbows  per  day. 

Nice  work  when  you  take 
interchangeability  into  con- 
sideration, vet,  typically 
LANDIS. 

Let  us  tell  you  about  some 
of  the  threading  records 
established  by 


Automatic 
Die  Heads 


LANDIS    MACHINE    CO.,   Waynesboro,  Pa.,  U.  S.  A. 


DOMESTIC  AGENTS:  Marshall  &  Husdiart  Machmery  Co  Chi- 
cago. 111.;  Marshall  &  Huschart  Machinery  Co.  of  Indiana  Indian- 
apolis. Ind.;  Colcord- Wright  Machinery  &  Supply  Co.,  St.  Louis 
Mo.;  R.  B.  Whitacre  &  Co.,  St.  Paul,  Minn.;  Hamilton  Machmery 
Company.  Chattanooga.  Tenn. ;  Seeger  Machine  Tool  Co  Atlanta, 
Ga.:  Ynung  &  Vann  Supply  Co..  Birmingham,  Ala.;  Wcjxlward, 
Wight  &  Co..  New  Orleans.  I^.;  .Tos.  T.  Ryerson  &  Sons  Houston 
Texas;  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co..  Denver,  Colo.;  SaU 
Lake  Hardware  Co.,  Salt  Lake  Coty.  Utah;  Herl«rts  Machy  & 
Supply   Co.,   Los  Angeles  and  San   Francisco,   Cal.;   Harry   M.    Euler 


Co..  Portland,  Ore.;  Hallidie  Machy.  Co.,  Seattle,  Wash.;  Hallidie 
Co.,  Spokane,  Wash. 

CAN.^DIAN  j^GENTS:  Canadian  Fairbanks-Morse  Co.,  Toronto 
and   Montreal. 

FOREIGN  AGENTS:  Burton  Griffiths  Co.,  London,  England;  Al- 
lied Machinery  Co.,  Shanghai,  China;  Stokvis  &  Zonen.  Rotterdam, 
Holland;  Lindeteves-Stokvis.  Batavia.  Java.  Dutch  East  Indies; 
D.  Drury  &  Co.,  Johannesburg,  South  Africa;  Benson  Brothers, 
Sydney,  .\ustralia. 
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A  New  Lease  on  Life 

For  Worn  and  Broken  Parts 


The  electric  arc  for  welding  and  building-up  worn 
parts  will  save  thousands  of  dollars  worth  of 
material  from  going  to  the  scrap  pile.  Westinghouse 
welding  gives  a  new  lease  on  life  to  cracked  cylin- 
ders, frames,  wheel  centers,  worn  couplers,  mud 
rings,  piston  heads  and  numerous  other  parts  that 
would  ordinarily  be  discarded.  Such  material  can 
be  made  as  good  as  new — quickly  and  economically. 

Aside  from  the  dollar-and-cent  value  of  arc  welding, 
it  looms  large  as  a  time-saver.  The  time  that  loco- 
motives are  held  out  of  service  is  greatly  reduced 
because  very  little  dismantling  is  necessary  when 
arc  welding  is  used. 

Westinghouse  welding  equipment  supplies  stability 
to  the  welding  arc.  Stability  is  necessary  to  produce 
a  weld  that  will  withstand  the  severe  road  service. 


Westinghouse  Single  OP' 
erator.  A-C  or  D-C,  Port 
able   Arc   Welding   Set. 


Make  good  welding  a  certainty, 
house  Arc  Welding  Equipment. 


Specify  Westing- 


Westinghouse    Electric    &    Manufacturing    Co. 

East  Pittsburgh,  Pennsylvania 

Sales     Offices     in    All    Principal    Cities    of 
the    United   States    and    Foreign    Countries 


Westinghouse 
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New  Vigor  Supplied 
Electric  Drive 

Realize  the  greatest  benefits  from  modern  machine 
tool  equipment  by  installing  the  right  motors  and 
controllers  when  the  machines  are  placed  in  service. 

To  keep  abreast  of  the  increasing  demands  made  on 
machine  shops  for  locomotive  and  car  repair  parts, 
direct  motor  drive  is  a  necessity.  Ease  of  operation 
and  control,  economy  of  electric  transmission,  reli- 
abihty,  compactness  and  freedom  in  locating  ma- 
chines most  advantageously  for  production  pur- 
poses, are  the  reasons  why  modern  machine  shops 
are  electirically  equipped  with  direct  motor  drive. 

Westinghouse  engineers  have  made  a  special  study 
of  the  application  of  motors  and  controllers  to  all 
types  of  machines.     They  are  at  your  service — to    , 
inject  new  vigor  in  machine  shop  operation. 


by 


Assure   yourself   of   continuity  of  service. 
Westinghouse  motors  and  controllers. 


Specify 


Westinghouse    Electric    &    Manufacturing    Co. 

East   Pittsburgh,  Pennsylvania 

Sales    Offices    in    All    Principal    Cities    of 
the    United    Stales   and    Foreign    Countries 


The  Westinghouse  Type 
SK  Motor  is  universally 
used  in   machine  shops. 


Westinghouse 
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MODEL  L  GRIDLEY  S.  S. 


The  National  Acme  Company 


Windsor,  Vt. 

New  York — Boston — Buffalo 


Cleveland,  O. 

Detroit — Chicago — Los  Angeles 


Decembek,  1923 
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some  shops 
are  doina  luitK  a 


Crindinq 
Ciflinders 


THESE  illustrations  show  some  typical 
examples  of  the  class  of  work  performed 
on  a  Heald  Hole  Grinder  installed  this  year 
in  the  main  repair  shops  of  an  important 
eastern  railroad. 

The  9y2  inch  air  pump  cyHnder  shown  above 
is  refinished  complete  on  the  Heald  in  30 
minutes,  floor  to  floor. 

Valve  crosshead  pin  holes  are  ground  as 
shown  in  illustration  at  left,  absolutely  straight, 
true  and  round,  and  to  exact  fit  in  8  minutes  or 
less.  In  the  case  of  the  larger  holes  in  combi- 
nation lever  shown  in  lower  view,  2"  diameter 
by  5"  long,  the  fit  can  be  ground  to  size  with 
just  the  right  tolerances,  in  ten  minutes  or  less. 
These  examples  serve  to  show  in  a  limited  way 
what  Heald  Grinding  can  do  in  your  own  shop 
on  countless  similar  operations.  When  you 
are  seeking  quicker  and  better  methods  for 
handling  your  motion  work,  air  brake,  power 
reverse  gear,  pneumatic  fire  door  and  stoker 
repairs — install  a  Heald. 

Have  you  received  your  copy  of  the 
new  Heald  booklet,  "Saving  Minutes 
on  the  Road  —  Hours  in  the 
Shop"?     If  not,  write  for  one  today. 

Tfie  Heald 
Machine  Co. 

Worcester,    Mass. 
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Profitable  Producers 


Frog  and  Switch  Work 

A  PROMINENT  eastern  road  has  installed  a 
battery  of  two  Morton  Draw  Cut  Shapers 
especially  for  handling  all  rail,  crossing,  frog  and 
switch  work. 

The  selection  of  Morton  equipment  for  this  exact- 
ing task  was  not  a  matter  of  chance — but  a  logical 
choice,  based  upon  the  clearly  demonstrated  ability 
of  the  Morton  to  perform  such  work  more  quickly, 
accurately  and  economically. 

This  class  of  work  demands  heavy  cuts  and  coarse 
feed  in  tough  steel — and  the  Morton  was  therefore 
the  logical  machine  for  the  job. 
An  inherent  capacity  for  taking  deep,  profitable  cuts 
at  high  speed  is  provided  by  the  Morton  Draw  Cut 
principle  which  reduces  to  a  minimum  all  chattering 
and  vibration — thus  large  output  and  correspond- 
ingly low  production  costs  are  assured. 

How  about  your  particular  shop? 
Why  not  install  one  or  more  "Mortons" 
for  handling  all  work  of  this  char- 
acter? Catalog  R-10  will  give  you 
complete    facts.      Write    for    it    today. 

Morton  Manufacturing  Co. 

Muskegon  Heights 


"  I 


■a 


Michigan 


'<«*" 
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IS" Lay g est  Diameter 
FiyiishecL  clII  ovey 
ivL  24  yniviixtes. 


Keeping  Locomotives  Repaired 

To  keep  equipment  in  repair  is  very  important 
to  any  railroad  system.  To  do  this  job  well 
the  shop  mechanic  keeps  informed  as  to  the 
best  and  easiest  methods. 

Here  is  a  machine  which  is  becoming  more 
and  more  appreciated  in  the  railroad  repair 
shop  because  of  the  quick  service  and  good 
workmanship  it  is  possible  to  obtain  from  it. 

The  large  gear  blank  shown  on  the  machine  in 
the  picture  was  finished  in  24  minutes  as 
against  48  minutes  by  former  methods. 

Information  about  how  Railroad  Shops  save 
time  and  get  better  results  from  Warner  & 
Swasey  Turret  Lathes  is  yours  for  the  asking. 
Shop  Foremen  and  lathe  operators,  tell  us  your 
problems.     We'll  be  glad  to  help  you. 

The  Warner  &  Swasey  Company 


NEW   YORK:    Singer    Building 
CHICAGO:    618-622  Washington   Boulevard 
MILWAUKEE:     1143  WeUs  BuUding 


Cleveland,  U.  S.  A. 


BOSTON:    Oliver    Building 


BUFFALO:   Iroquois  Building 
DETROIT:    5928   Second   Boulevard 
DAYTON:   518  Mutual   Home  Building 
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Cutting  Down  and  Threading 

Rod  Grease  Plugs— 200  Per  Hour 


HERE  is  a  typical  example  of  what  an  Acme 
Bolt  Cutter  and  Threading  Machine  can  do 
in  any  railroad  shop. 

The  demand  for  countless  small  parts  such  as 
these  grease  plugs  needed  in  large  quantities  in 
every  shop  as  well  as  for  stock  and  to  supply 
roundhouses  or  other  outlying  points,  calls  for  the 
efficient  production  made  possible  by  Acme 
methods. 

The  shop  where  this  view  was  taken  may  well  be 
proud  of  its  record  of  200  grease  plugs  turned 
and  threaded  per  hour — a  record  made  possible 
by  Acme  capacity  for  high  speed  output. 

Why  not  write  us  today  jor 


The  same  ability  to  handle  the  quantity  produc- 
tion of  a  wide  variety  of  threaded  parts  at  mini- 
mum cost  and  in  record  time  is  yours  also  if  your 
shop  is  equipped  with  Acme  Bolt  Cutters  and 
Threading  Machines. 

If  your  shop  is  not  already  Acme  equipped,  let 
us  tell  you  more  about  the  decisive  savings  ef- 
fected by  Acmes  in  railroad  shops.  If  you  already 
have  an  Acme — perhaps  you  need  another  to  meet 
the  demand  for  greater  output.  In  either  case  it 
will  pay  you  to  specify  Acme  on  your  next  requi- 
sition for  threading  equipment. 
complete  facts  and  figures? 
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Six  Times  The  Output 

At  one- sixth  the  cost  ] 

"LJERE'S  a  machine  that  will  pave  the  way  to 
-■'-■"  big  savings  in  time,  labor  and  expense  in 
your  shop. 


With  its  six  spindles  all  working  at  once  you  mul- 
tiply your  output  by  six— in  other  words,  you  get 
six  times  the  production  per  man  at  one-sixth  the 
cost  per  hole  drilled. 

Figure  it  out  for  yourself— what  it  would 
mean  in  your  shop  to  effect  such  savings 
on  jobs  like  the  one  shown  here,  drilling 
flue  sheets  as  well  as  mud  rings,  side  sheets, 
front   end    rings,    pedestal    binders,    truck 
arch  bars  and  many  other  parts,  and  it  will  not  take 
you  long  to  decide  why  you  should  equip  your 
shops  with 


> 


Let  us  submit  complete 
facts  and  figures  for  your 
consideration  before  select- 
ing neiv  drilling  equipment 
for  your  shops. 


EOi^BURTz 


Multiple  Spindle  Drills 

Why  not  put  your  drilling  problems  up  to  us?  We 
have  made  a  specialty  of  meeting  railroad  drilling 
requirernents  for  many  years,  and  can  furnish  just 
the  drilling  equipment  for  your  particular  needs. 

THE  FOOTE-BURT  COMPANY,   CLEVELAND,   OHIO 


MILWAUKEE  OFFICE 
1143  Wells  Bldg. 


■'Drill  it  on  a  FOOTBVRT" 


DETROIT  OFFICE 
5928    Second    Boulevard 
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Tools  which  give  long  efficient  service  under  rough  hard  usage 

ESTABLISHED  1836 


Hydraulic  and  Power  Tool  Equipment 
for  railroad,  locomotive  and  steel  car  shops 


Washer    Press 


Carwheel    Press 


Busliinu      !    r  ess 


CLEVELAND 
SWETLAND  BLDG. 


«    -  (■ 
^1 


^ 


Wheel    MiU 


A  few  of  the  standard  Hydraulic  and  Power 
Tools  designed  and  built  by  Southwark  are 
illustrated  on  this  page.  In  addition  to  stand- 
ard equipment  we  specialize  on  the  design  and 
construction  of  tools  and  machinery  for  un- 
usual operations  or  special  processes. 

Our  engineering  staff  is  always  available 
for  suggestions  as  to  the  most  efficient  machine 
for  your  special  work. 

AMONG    OUR   STANDARD    PRODUCTS 


Flanging   Presses 
Sectional   Flangers 
Bending   Presses 
Bulldozers 
Bushing  Presses 
Wheel   Presses 
Forging   Presses 
Boiler  Riveters 
Bending   Rolls 
Vertical    and     Horizon- 
tal  Punches 
Hydraulic   Pumps 
Valves 


Shears 

Hydraulic  Power 
Shears 

Turret   Head   Rotary 
Angle   Benders 
Upsetting   Presses 
Shaft   Straighteners 
Manhold   Punches 
Portable  Riveters 
Jacks 

Accumulators 
Fittings,   etc. 


Plate   Bending   Rolls  of    Every  Size  and    Description 


444  WASHINGTON  AVENUE 
PHILADELPHIA,  PA. 


Hydraulic    Rivetel 


2000-lan    Flanging    Press 

CHICAGO 
FISHER   BLDG. 
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THE  BULLARD  MAXI-MILL 

Built  in  44  in.,  54  in.  and  61   in.  sizes 

The  Bullard  Maxi-Mill  is,  in  every  sense,  a  Modern  Boring  Mill, — built 
to  stand  the  gaff  of  heavy  cutting  or  to  finish  to  close  tolerances.  A  constant 
speed  pulley  transmits  the  power  through  clutch  and  brake  to  drive  units 
where  a  full  range  of  speeds  are  quickly  and  easily  obtained.  All  driving 
gears  and  shafts  are  of  heat  treated  chrome-nickel  steel.       , 

Positive  feeds  from  .011"  to  Yz"  per  revolution  of  the  table  can  be  obtained 
vertically  or  horizontally — independent  for  each  head.  The  movement  of 
heads  between  cuts  is  aided  by  Power  Rapid  Traverse. 

A  constant  flow  of  lubricating  oil  to  all  moving  parts  removes  the 
uncertainty  of  squirt-can  methods. 

Operation  of  the  machine  is  extremely  simple.  All  control  levers  are 
within  easy  reach  and  operator  and  machine  are  protected  by  safety  devices 
from  danger  resulting  from  carelessness. 

The  Bullard  Maxi-Mill  is  especially  suited  to  Railroad  shop  boring,  and 
on  a  wide  variety  of  such  work  has  earned 

A  Reputation  Built  on  Performance 


THE  BULLARD  MACHINE  TOOL  CO 

BRIDGEPORT,   CONNECTICUT 
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WHEEL 
PRESSES 

Single  and 
Double  End 

Mounting  and 
Demounting 

Universal 

FLANGING 

Machinery 

PUMPS 

ACCUMULA- 
TORS 


STEAM 
HAMMERS 

Single  and 
Double  Frame 

All  Types 

PUNCHES 

and 

SHEARS 

BUSHING 
PRESSES 


CHAMBERSBURG  BUSHING  PRESSES  TYPE  B 

Ready  for  instant  use.  Completely  self-contained.  Fitted 
with  Crane  as  standard  equipment.  Over-loading  and 
consequent  breakage  impossible.  All  sizes  and  types  to 
meet  any  individual  requirement. 

Bulletin  No.  206  ready  for  distribution. 
Nationally  Represented  by  Manning,  Maxwell  &  Moore,  Inc. 


CHAMBERSBURG    ENGINEERING  COMPANY 

CHAMBERSBURG.    PENN  A..  U.  S.  A^ 
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3f\TTLE  CrEE  K  '' 


THE  HAND  WRITING  ON  THE  WALL! 


U/>G 


The 
Picture 

Gives 

Rang'e  of 

Capacity 

1/2"  and  %" 


«* 


\^CAB&- 


9  9 


Pneumatic  Flanging  Machine 

Is    a   Proven  Fact— 
Not  Mere  Warning. 


MFG.  CO. 


Lawrence 

Massachusetts 
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PELS  VERTICAL  PUNCHES 


are  made  in  all  sizes  from  the  rapid 
stroke-a-second  small  capacity  tool  to 
the  ponderous  boiler  makers"  20"  diam- 
eter manhole  machine.  Throats  vary 
from  12"  to  84". 

The  machine  illustrated  at  right  punches 
9/16"  holes  through  5/16"  material,  operates 
at  sixty  strokes  per  minute  and  has  30" 
throat. 

The  one  below  punches  1"  holes  through 
1"  material  and  has  24"  throat.  Strokes  per 
minute:  25. 


Our  large  stock  assures 
prompt  deliveries 


PELS  punches  are  made  with  frames 
of  very  heavy  O.  H.  steel  plate,  un- 
conditionally guaranteed  against  break- 
age. All  gears  are  steel  with  cut  teeth; 
all  pinions,  shafts,  and  working  parts  are 
forgings;  all  bushings  are  phosphor 
bronze. 

This  construction  provides  greater  ma- 
chine strength,  with  less  weight  and  less 
floor  space.  The  proper  design  and  con- 
struction of  the  machines  permit  their 
use  with  less  horsepower.  The  patented 
balanced  punch  head  means  more  punched 
holes  per  hour  and  consequently  low  cost 
production. 

The  installation  of  a  PELS  punch  is  an 
insurance  against  breakdowns.  Thou- 
ands  of  PELS  installations  bear  out  this 
fact. 

W  rite  for  details 


Pioneer  Buildei-s 
of  steel  plate 
frame,  unbreak- 
able punching:  and 
shearing  machin- 
ery. 


AVOID 

IMITATIONS 

Buy      a      Genuine 

PELS       Machine 

and         Have        No 

Regrets 

Single— and  Double— Ended  Punches  and  Shears,  Gate  Shears,  Bars  and   Billet  Cutters,  Double-Ended  Angle  Shears,  Beam  and   Channel  Shears, 

Cofing  Machines,  Bending  and  Straightening  Machines 
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Drop  Lock 


THE  NEW  ROCKER  TYPE  DROP  LOCK 


The     New    Rocker     Type     Drop     Lock    engaged 

with   the   Rocker,   Pitman  and  Crankshaft  which 

are    in   constant   motion. 


The  Original  Slide  Block  Type  Drop  Lock  show- 
ing   its    greater    length    which     necessitated    the 
use  of  a  Counter  Weight. 


THIS  NEW  ROCKER  TYPE  DROP  LOCK  is  tht 
stop  motion  mechanism  of  Ajax  NEW  MODEL 
Forging  Machines  by  means  of  which  the  slides  are 
thrown  into  action  for  one  or  more  strokes  at  the  will  ot 
the  operator. 

It  is  a  decided  improvement  over  the  old  design  due 
to  its  extreme  shortness,  increased  engaging  area,  smooth 
action  and  light  weight,  which  eliminates"  the  necessity 
of  a  counter  weight  and  timing  lock. 

As  with  the  old  type  drop  lock,  the  crankshaft  and 
pitman  remain  in  idle  rotation  when  the  slides  are  at 
rest.  The  pin  end  of  the  pitman  is  carried  by  an  oscil- 
lating rocker  instead  of  by  reciprocating  slide  blocks,  as 
formerly. 

The  lock  engages  the  rocker  at  its  extreme  back 
travel  where  its  velocity  is  zero  as  the  crankshaft  passes 
over  dead  center,  and  picks  up  the  slides  from  rest  with 
a  smooth  action  free  from  shock- 

This  drop  lock  never  "misfires"  and  always  brings  its 
full  surface  into  engagement.  It  is  an  exclusive  Ajax 
feature  protected  by  patent.  ' 


THE   AJAX  MANUFACTURING   CO. 


621      Marquette      Bldg. 
Chicago,    111. 


3830    Lakeside    Ave., 
CLEVELAND,  OHIO 


1369   Hudson   Terminal 
New     York    City 


A  Longitudinal  Sectional  Drawing  showing  Position  of  Drop  Lock  on  Idle  Strokes 
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Big  Die  Opening 
Large  Gathering  Capacity 


DECEMBER,    1923 


are  features  which  enable  handhng  wider  range  of  work, 
and  making  many  jobs  with  less  heats  and  fewer  operations 
on 

THE  NATIONAL 

Heavy  Pattern  Forging  Machine 

(STEEL  BED) 

The  Suspended  Heading  and  Gripping  Slides,  the  Wedge 
Adjusting  l.iner  System,  the  Automatic  Grip  Relief  and  the 
Friction-Slip  Flywheel  are  factors  which  elirninate  shut- 
downs for  petty  repairs  and  adjustments — insuring  constant 
production. 

Submit  your  forging  problems  to  us.  We'll  be  glad  to  solve 
them  for  you. 

We  are  issuing  an  interesting  series  of  Talk» 
on  Forging  Machine  Die  Design.  If  you  are 
not  receiving  these  valuable  Talks,  we  will  be 
glad   to   add    your   name   to   our   mailing   list. 

The  National  Machinery  Co.,  Tiffin,  0. 

ORIGINATORS    OF    MODERN    BOLT,    NUT    AND    FORGING    MACHINERY 
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LANDIS 


of  all 


Main  Plant 
Waynesboro,  Pa^ 


Master  Mechanics  in  Railroad  Shops  Know  the  Value  of  Ground  Parts 


Yet  how  few  railroads  have  up-to-date  grinding 
equipment  to  help  in  reducing  the  time  and  labor 
costs.  Ground  parts  are  always  accurate  and  fin- 
ished with  a  smooth  glass-like  surface  in  one-half 
the  tiine  required  by  the  usual  railroad  shop 
methods.  Grinding  finishes  all  parts  uniformly, 
making  all  operating  units  function  easily  and  elim- 
inating excessive  wear  on  the  packing,  glands  and 
bearings. 

Landis  Grinding  Machines  are  the  best  tools  for 
doing  all  classes  of  railroad  shop  work.  The 
Gap  Machine  is  suitable  for  work  having  projections 


which  require  a  large  swing  with  a  small  diameter 
to  be  ground.  Vniversal  and  Plain  Machines  are  used 
on  such  work  as  link  blocks,  triple  valves,  knuckle 
pins,  boring  tools,  reamers,  gages,  arbors,  dies  or 
any  work  that  can  be  held  by  face  plate  or  chuck. 
Landis  machines  are  flexible  in  all  operating  units. 
All  levers,  handles  and  adjustments  are  within  easy 
reach  of  the  operator  at  all  times  from  the  front  of 
the  machine,  insuring  no  lost  motion  to  retard  pro- 
duction. V 

Our 


LANDIS  TOOL  COMPANY 

WAYNESBORO,    PA. 


New   York   Office 


Let  our  engineers  estimate  on  grinding  time, 
catalogue  is  free.     Write  for  your  copy. 

Domestic  Agents:  Hallidie  MachlneiT 
Co..  Seattle;  Smith,  Booth.  Usher  Co., 
San  Prnncisco  and  Los  Angeles;  Pedeiii 
Iron  &  Steel  Co..  Houston;  Fulton  Sop- 
ply  Co.,  Atlanta;  P.  C.  Richmond  Macb- 
o:/\    ^t  1     o  inerv    Co..    Salt    Lake    City.        Canadian 

30    Church    St.  Agents;      F.     F.    Barber    Machinery    Co., 

Toronto;  Williams  &  Wilson,  Ltd., 
Montreal;  A.  R.  Williams  Macblnerj 
Co..  Nova  Scotia.  New  Brunswick, 
Manitoba,  and  British  Columbia, 
Foreign  Agents:  Allied  Machinery  Co.^ 
Paris,  Turin.  Barcelona,  Brusaels,  Zu- 
rich and  Lisbon;  Anderson,  Meyer  & 
Co.,  Ltd.,  Shanghai;  Andrews  &  George 
Co.,  Ltd,,  Tokyo;  Benson  Brothers,  Syd- 
ney and  Melbourne;  Burton,  Griffiths  & 
Co.,  Ltd..  London;  Wilh.  Sonessoo  ft 
Co..    Malmo  and  Copenh.ajicn. 
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Whiting  Four-Jack  Locomotive  Hoist,  Capacity  200  tons,     i'iew   shous   hoist   in    operation    removing   a    single   pair 
of  drivers.     In  shops  of  Baltimore  &  Ohio  R.  R.,  Garrett,  Ind. 

This  Hoist  Removes  all  Drivers 

or  only  one  Pair,  as  desired 

The  Whiting  Locomotive  Hoist  is  being  used 
with  equal  advantage  to  handle  one  pair  of 
drivers  or  all  of  them. 

Being  absolutely  safe,  the  vi^orkmen  do  not 
hesitate  to  work  on  or  under  the  engine  while  on 
the  hoist.  A  Whiting  Hoist  combines  con- 
venience, safety  and  speed  with  large  savings  in 
time  and  labor. 

Send  for  Catalog  160. 

WHITING   CORPORATION 

(Formerly   Whiting    Foundry   Equipment   Co.) 

15609  Lathrop  Ave.,  HARVEY,  ILL.  (Chicago  Suburb) 

Representatives  in  25  Principal  Cities 

COACH  HOISTS— TRANSFER  TABLES— TURNTABLE  TRACTORS 


WHITING 


CRANE5 

FDUNDRrEQUIPMENT 
RAILWAY  5PEi:iALTIE5 
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Are  you  interested  in 
reducing  forging  costs 
and  improving  your 
forgings?  Then  ask  for 
information  about 
UNITED  HIGH 
SPEED  STEAM  HY- 
DRAULIC FORGING 
PRESSES. 


1000  Ton  Press — Tilusville  Forge  Co. 


YOU  SHOULD  ALSO  HAVE  THE  BEST 


We  have  supplied  our  presses 
to  practically  all  the  leading  forge 
shops,  ship  yards,  government 
arsenals  and  navy  yards  in  the 
country,  also  a  number  for  rail- 
way use.  If  they  find  it  necessary 
to  use  High  Speed  Steam  Hy- 
draulic Forging  Presses  in  order 
to  produce  economically,  why 
should  you  continue  to  make 
forgings  by  antiquated  machinery 
and  methods  when  there  is  a 
better  way. 

The  Press  is  a  very  flexible 
machine  and  can  be  used  for 
many    other     purposes     besides 


straight  forging  work,  such  as 
bending,  punching,  shearing, 
straightening,  etc.,  and  is  a 
valuable  asset  to  any  forge 
shop. 

As  it  works  with  a  squeeze  in- 
stead of  a  blow,  it  is  a  much 
safer  machine  to  operate  than  a 
hammer.  Massive  ^nd  expensive 
foundations  and  their  upkeep  are 
eliminated  and  no  shocks  are 
transmitted  to  surrounding  ma- 
chines and  buildings.  The  tool 
and  upkeep  cost  is  also  very 
much  less  than  for  a  steam 
hammer. 


Built  in  the  Following  Sizes: 
Single  Frame,  150  and  300  Ton.     Four-Column,  500—750—1000—1500—2000  Tons  and  Up. 

UNITED  ENGINEERING  &  FOUNDRY  CO. 

PITTSBURGH,  PA. 

The    World's    Greatest    Manufacturers  of  Rolls  and  Rolling  Mill  Machinery 
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HOISTS 


We  Saw  this  Example  of  Labor 
Saving  From  Our  Office  Window! 

TT  took  nine  husky  men,  with  many  a  "yo"  and  a 
-*■  heave,  to  place  this  ponderous  fitting  in  position 
for  lowering  into  a  trench  dug  by  the  Cleveland  Elec- 
tric Illuminating  Co.  for  laying  the  steam  pipes  to  the 
new  Union  Trust  Building,  Cleveland. 

When  hooked  to  the  Cyclone  Hoist,  rigged  over  the 
trench,  one  man  alone  lowered  the  same  heavy  weight 
into  position! 

One  never  need  go  far  to  find  places  where  a  Cyclone 
Hoist  can  save  labor  and  cut  costs.  Perhaps  you 
need  only  to  look  out  your  window  into  your  factory 
yard,  your  shop  or  warehouse  to  see  instances  where 
a  Cyclone  Hoist  can  profitably  replace  muscle- 
methods.    Look! 

Send  for  catalog  covering  1   to  40  Ton  Hoists, 
Cranes,  Trolleys  and  Overhead  Track  Systems. 

Distributors    Everyiihere 

^Ke  QiisKolm-Moore  Mfo.  Co, 

Cleveland.  O, 


Hoists 


..ranes 


Trolleys 


Overhead  Track  Systems 


Branches:   New  York,  Chicago,  Pittsburgh 
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Check  these  Namco  Features 
against  your  threading  experience 


,^«5;:- 


^ 


NAMCO  points  that  will 
pay  you  to  consider 

Support  of  chasers  directly  behind 
cutting  strain  against  double  thick 
cup  wall  of  fine  alloy  steel,  hardened 
and  ground — 1. 

A  new  set  of  chasers  gives  new  cam,' 
no  intermediate  parts  to  wear — 2. 
Hardened  Core — 3,  holding  chasers, 
is  ground   outside,  also  at  sides   of 
chaser  slots — 4. 

Chasers— wide  and  heavy,  ground 
on  sides  and  bottom,  hobbed,  lapped 
and  every  set  tested.  Overhang 
chasers  for  shoulder  threading— 5. 


In  thread  cutting  the  simplest  is  the  best  in  the  long 
run.  And  it  is  the  long  run  that  counts  in  a  Self- 
Opening  Die  Head. 

The  importance  of  simple  design  in  NAMCO  Die 
Heads  is  largely  responsible  for  their  success  as 
continuous   producers. 

The  absence  of  intermediate  supports  by  small  parts  at 
points  of  strain  is  a  common  sense  factor.  Also  the 
generous  proportions  of  Cup  and  Chasers  add  strength 
to  the  already  simple  design. 

Finally  all  parts  are  hardened  and  ground— no  soft 
spots,  no  wobble,  but  a  permanent  producer  that  you 
don't  need  to  fuss  with. 

Doesn't  your  experience  warrant  a  trial  of  this  kind  of 
tools?  In  capacities  up  to  2^"  for  hand  or  automatic 
machines,  and  Chasers  from  stock. 


The  National  Acme  Company 

Cleveland,  O. 


Hew  York — Boston — Buffalo 


Detroit — Chicago — Los  Angeles 
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WATSON  -  STILLMAN 

HYDRAULIC  RIVETERS 

These  Riveters  are  of  the  Built  Up  Type,  so 
designed  that  there  is  a  minimum  of  spring. 


Elspecially   adapted   for 
Locomotive  Boilers. 


Built  in  Sizes  and  Ca- 
pacities of  50  to  150 
Tons. 


These  riveters  are  of  the  built  up  type  and  have  flush  top  cyhnders  of  our  standard  type 
securely  bolted  and  keyed  to  the  stake.  The  main  frames  are  of  cast  steel  held  rigid  by  means 
of  two  massive  forged  steel  bolts.  The  opening  between  the  stakes  is  from  24  to  36  inches  to 
suit  customers'   requirements. 

These  riveters  are  made  with  or  without  Plate  Closing  Arrangement  as  desired. 

We  are  prepared  to  supply  complete  Hydraulic  equipment  including  Forging  Presses, 
Wheel  Presses,  Flanging  Presses,  Forcing  Presses,  Rail  Benders,  as  well  as  the  power 
plant   necessary,   such   as   accumulators,  pumps,  valves,  pipe  and  fittings. 

THE  WATSON-STILLMAN  CO. 

188  Fulton  St.,  New  York  Chicago:  McCormick  Bldg. 

Philadelphia:  Widener  Bldg. 
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For  Engineers 

Unaflow 

Simplicity 

The  steam  valves  of  the 
Worthington  Unaflow  Compres- 
sor are  absolutely  steam-tight 
under  any  steam  conditions, 
and  are  operated  by  a  single 
valve  rod  from  the  crank  shaft. 
There  are  no  exhaust  valves. 
No  complicated  mechanisms;  no 
heavy  unbalanced  valves  to 
wear  and  leak;  no  heavy  and 
complicated  reciprocating  valve 
motion  to  operate  and  main- 
tain. Owing  to  these  and  other 
unique  features,  Worthington 
Unaflow  Compressors  operate 
with  extreme  quietness  and  a 
minimum  of  attention  and 
up-keep. 


Saves 

Enough  Coal  For 

Sixteen  Homes 

A  1,500  cu.  ft.  Unaflow  Compressor  will  save  enough 
coal  in  a  year  to  supply  heat  for  sixteen  families— 135  tors 
in  all.  And  this  as  compared  with  the  fuel  used  in  running 
a  Meyer  Gear  Compressor.  In  the  case  of  simple  slide  valve 
machines  the  savings  are  much  greater. 

Bulletin  L-542  tells  more  about  this  thrifty  Compressor. 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Executive  Offices:      115   Broadway.  New   York  City.      Branch  Offices   in   24   Large  Titles 


W-261.8 


WORTHINGTON 

--     ,           vvf     1                    ^                     ^^  H^'Ifton   Pa  Gas  Engine  Works,  Curftffty,  H^'J. 

rw^o^  W«r-Lc_  JI^Knb^.  Man.  Hazleion  Works.     ^/     ^---^^'^S _  Ha.leton._i  a,  b  t  „,_  ,  _ 


Deane  Wor"ks,  Hotyoke.  Mass. 

Blake  ac  Knowlcs  Works 

£ast  Cambridge,  Mass. 

Worthington  Works 

Harrison.  N.  J. 

laidlaw  Works,  Cincinnati,  Ohio. 


Gas  Engine  Works,  Cudahy.  Wis. 

Power  at  Mining  Works 

Cudahy.  Wis, 

Snow-HoIIy  Work» 

Buffalo,  N.  Y. 

tipping -Carpenter,  Pittsburgh,  Pa, 
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Accessibility 


Ingersoll-Rand  Type  "XPV"  Steam  Driven  Compressors  are  Compact  and  Accessible. 


DISTINCTIVE 
FEATURES 

Automatic    cut-off 

governor 
Piston   steam  valves 
I-R   Plate   air  valves 
Enclosed  construction 
Automatic  lubrication 


Send    for   a    copy   of 
Bulletin  3044 — It's  new. 


The  unique  construction,  in  which  air  and  steam  cyUnders  are 
located  at  opposite  ends  of  the  main  frame,  reduces  the  number  of 
pressure  stuffing  boxes  and  ehminates  long  piston  rods.  It  also 
permits  of  quick  removal  of  air  and  steam  pistons  and  cyhnder 
heads. 

Type  "XPV"  Compressors  are  easy  to  erect  because  of  their 
unit  construction  which  assures  correct  alignment  and  requires 
less  floor  space. 

The  accessibility  to  valves,  cylinders,  steam  valve  gear  and 
automatic  cut-off  governor  is  characteristic  of  "XPV"  Steam 
Driven  Compressors. 


INGERSOLL-RAND  COMPANY,  11  BROADWAY,  NEW  YORK 


ATLANTA 

BIRMINGHAM 

BOSTON 

BUFFALO 

BUTTE 

CHICAGO 


CLEVELAND 

DALLAS 

DETROIT 

DENVER 

DULUTH 


EL  PASO 
HOUGHTON 
JOPLIN 
KNOXVILLE 
LOS  ANGELES 


NEW    YORK 
NEW  ORLEANS 
PHILADELPHIA 
PITTSBURGH 
POTTSVILLE 


SAN    FRANCISCO 

SALT    LAKE    CITY 

SCRANTON 

SEATTLE 

ST.   LOUIS 

WASHINGTON 


For  Canada  refer  Canadian  Inger'soll-Rand  Co.,  Limited,  ^6o  St.  James  St.,  Montreal 

IngeriSoU-Rand 
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YALE — the  key  to  lower  handling  costs 

Chapter  3  on  Stortige  Battery  Trucking 


K-)A    Edison  $1825 
-^^    Exidc    $1575 


K-)-1    Edison  $2350 
'i-^    Exide    $2100 


K-l-I    Edison  $1825 
-^J   Exidc    $1575         i» 


K-)  A    Edison  $1923 
'^T    Exide     $1675 


All  prices  FOB    Works  with 
Edison   or    Exide   Batteries 


YALE-  1 

A  Synonym  for  Mechanical  Excellence 

The  "K"  models  of  Yale  industrial  Trucks  are  built  with  a  thorough  un- 
derstanding of  industrial/needs  supplemented  by  more  than  twenty  years 
experience  in  the  design  -^nd  construction  of  storage  battery  vehicles. 

These  trucks  have  a  minimum  number  of  parts,  grouped  in  major  units 
and  arranged  for  maximum  accessibility.  The  majority  of  parts  in  the  trucks 
of  the  K-series  are  interchangeable  between  models.  Obvious  operating 
economies  are  thus  made  possible. 

Each  part  of  these  trucks— the  frames,  the  control  unit,  the  motor  the 
wheels,  the  brakes,  the  steering  mechanism,  etc.— has  been  designed  ac- 
cording to  the  best  engineering  standards  and  subjected  to  the  most  severe 
practical  tests.  The  result  has  been  a  series  of  industrial  vehicles  worthy  ot 
the  name  YALE.  / 

Our  engineers  are  at  your  disposal  to  analyze  your  material  handling  prob- 
lem give  you  definite  recommendations  for  its  solution  and  prove  by  actual 
demo'nstration,  in  your  own  plant,  the  practical  results  to  be  obtained  by 
handling  your  product  the  Yale  Way. 

The  Yale  &.  Towne  Manufacturing  Co. 

Makers  of  Yale  Products:  Locks,  Door  Closets  and  Material  Handling  Equipment 

Stamford,  Conn.,  U.  S.  A. 

Yale  Made  is  Yale  Marked 


MATERIAL 

for  Vertical  Travel 
Yale  Chain  Blocks 
Yale  Electric  Hoists 


HAN  DLING 


C 


EdUIPM  ENT 

for  Horizontal  Transfer 

Ya  le  Tru  cks  &  Tractors 
Yale  I -Beam  Trolleys 
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Cutters 


"A  PRODUCT  BACKED  BY  TWENTY  YEARS  OF  EXPERIENCE' 


The  Advantages  of  Using  Davis  Cutters  Exclusively 
in  Connection  With  Davis  Expansion  Boring  Tools 


Ist.  EFFICIENCY— 

2nd.  ECONOMY— 

3rd.  UNIFORMITY- 

4th.  UTILITY— 

5th.  SURETY— 

6th.  SERVICE— 


Best  results  are  assured  with  cutters  which  are  correctly  formed, 
tempered  and  ground  for   the  class  of  metal   to  be  bored. 

Special  production  facilities  enable  us  to  produce  better  cutters  at  a 
lower  cost  than  could  b«  made  in  your  own  shop. 

.  Cutters    are    interchangeable    being    m,ade    to    definite    standards,    which 
must  be  met  in  order  to  pass  rigid  inspection. 

The  liberal  allowance  provided  for  expansion  and  regrindings  insures 
maximum    utility    for   each   cutter. 

Our  reputation  in  the  railroad  field  extending  over  a  period  of  twenty 
years    is   your   guarantee  of   the  merit  of  Davis    Cutters. 

Real  service,  with  a  personal  touch,  is  the  policy  fostered  by  thia  com- 
pany— quick  shipments,  direct  from  stock,  without  any  delay.  Take 
advantage  of  our  large  stock  of  standard  size  cutters  and  send  us  your 
orders. 


Cutter  cards  Nos.  125  and  169  will  be  sent  on  request. 

J)ci^is  ^onfl^  loci  (ompm^ 

Incorporated 

FOREST   PARK   BOULEVARD— SPRING   AVENUE 
ST.  LOUIS,  MISSOURI 

ESTABLISHED    1903 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  EXPANSION  BORING  TOOLS  AND  REAMERS 
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.X^l 


Special  Tempered  Relieved 

SPIRAL 

FLUTED 

STAYBOLT 

TAPS 

Patented— Patent  No.  1,434,870 

Latest  BRUBAKEIR 
Catalog'  sent  on  request 


Mr.  Purchasing  Agent 

EVERY  factor  lengthening  the 
life  and  usefulness  of  a  stay- 
bolt  tap  has  been  incorporated  in 
this  new  Brubaker  design. 

Continuous  engagement  of  the 
spiral  cutting  edge  reduces  vibra- 
tion and  breakage  to  a  minimum. 

Tapping  speed  is  increased  by  re- 
ducing friction  and  chattering 
through  the  relief  feature. 

Practical  tests  have  proven  20% 
more  holes  per  tap  with  less  power 
— clean  cut — perfect  threads. 

Specify  Brubaker  Taps  and  tools 
to  reduce  shop  costs  and  increase 
efficiency — already  standard  equip- 
ment  for   many   leading   railroads. 


"zfor  VeldiJed  Description  Sco 
^comoti\)cCychpcdia  1^22  Edition 


W.  L.  BRUBAKER  &  BROS.  CO. 


Sales  Office 
50  Church  St.,  New  York 


Factory 

MILLERSBURG,  PA. 
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As    installed   at -Cadillac   Motor   Co..    Detroit 


Don't  let  him  slow  up  your  production  or  impair  product — 
but  let  our  customers  do  the  talking: 


"With  better  light  and  air  due  to  Buffalo  Equipment 
the  workmen  can  naturally  turn  out  more  work  and 
better  work,"  writes  the  Superintendent  of  the  Hay 
Foundry   &   Machine  Works. 

"The  Buffalo  Forge  Fan  System  of  ventilating  and 
heating  by  indirect  radiation  makes  our  new  foundry 
the  best  ventilated  and  heated  in  the  world." — 
Fairbanks  Morse  Company. 

They   add,    "We   easily   get    65    degs.    inside    at 


I  6  below  zero,  effect  a  great  saving  in  coal  and  have 
clear  air  even  though  pouring  goes  on  all   day." 

The  records  of  such  companies  as  Ford  Motor  Com- 
pany, Cadillac  Motor  Car  Co.,  and  many  others  are 
partly  due  to  the  use  of  large  numbers  of  Buffalo 
Fans  and  Carrier  Air  Washers  to  supply  bracing, 
clean  air  to  workers. 

Remember  you  always  pay  when  depressing  air  makes 
slow  or  poor  work  and  causes  sickness. 


Buffalo  Forge  Company 


184  MORTIMER  ST. 


BUFFALO,  N.  Y. 
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Jammed  Against  the  Buckle  Plate— 

when  the  worker  puts  his  strength  ui  a  4^111. 

Try  out  a  ^Little  Gianr  in  the  awkward  phu-es-it's  bu.lt  to  reach 

otherwise  inaccessible  spots. 

No  springs  or  catches  to  get  out  of  order-three  parts  only,  and  so 

arranged ^that  the  wrench  can  get  a  gnp  m  any  pos.fon. 

And  don't  overlook  the  extreme  strength  of  the  -LUtle  Giant.       It  .s 

in  a  class  by  itself  for  real  "guts. 

Equip  with  -Linlo  Giant'  Wrenches,  for  efficiency,  durab.hty,  and 

better  pipe  work  results. 

^  GETS  INTO  THE  CORNERS 


Xfi  ri  ELP  I  TAP  AH  B>  P 1 
C^ORPOeATLO^ 


^^      1iWi¥^FIEUD,  •         MASS..  U.S.A. 

^an  Plant:    GreenfieUlTap&DieCo^^ 


40 


RAILWAY     MECHANICAL     ENGINEER 


December,  1923' 


Cleveland  Air  Tools 

For  Railroad  Shops,  Car  Repair  Shops,  etc. 


Adapted  for  Riveting,  Drill- 
ing, Tapping,  Flue-rolling, 
setting  Flexible  stay-bolts. 
Grinding  or  for  any  general 
Pneumatic  Tool  service. 


All  users  of  Cleveland  Tools 
like  them  for  their  steadi- 
ness in  operation,  lovs^  cost 
of  up-keep  and  dependabil- 
ity. 


Corner  Drill 


The  Cleveland  "Speed  King" 
A     One     Man     Air     Grinder 


Calking  Hammer 


Your  Safest  Choice 


HTHEY  cire  always  on  the  job  eind  not  in 
the  tool  room  for  repairs — in  other  words 
they  are  "Steady  goers." 

'T'HEY  operate  without  "recoil,"  a  feature 
greatly  appreciated  by  the  men  who  hold 
them  day  in  and  day  out. 


JUST  give  them  a  bath  in  coal  oil  each 
night — a  "blow  out"  v^th  air — and  a 
"squirt"  of  oil  in  the  morning,  then  WBtch 
'em  go. 

AN  increase  in  production  and  a  decrease 
■**•  in  "Upkeep"  will  be  very  noticeable 
after  you  install  Cleveland  Air  Tools. 


BOWES  AIR  HOSE  COUPLINGS 

Standard    Equipment   Everywhere 


Instantly  Connected 
or  Disconnected 


Absolutely  Air-Tight 
under  all  pressures 


CLECO    PRESSURE-SEATED   AIR   VALVES 

They  Improve  With  Use — They  Require  No  Attention  in  Service — The 
Air-Pre*sure  Makes  Them  Tight — No  Packing,  Discs  or  Springs  Used. 


Stjrb    LW 


Styl*  U. 


Style  A  Style   PO  Style  R.  A. 

Write  for  Bulletins  Nos.  51,  52  and  78G 
OFFICES  IN  ALL  LARGE  CITIES  IN  U.  S.  AND  CANADA 

The  Cleveland 

Pneumatic  Tool  Co.,  Cleveland,  O.,  U.  S.  A. 
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CTRie 

TOOLS 


rr.HFRE'S  a  "Van  Dom"  Portable  Electric  Reanaer  for  every  reaming 
Top^^tion  on  rel  freight  or  passenger  car  construction  or  repatr  "Van 

D^„.:^%iectric  Drills  will  -^i%zz'^zj:irz":^::^Zo^^ 

Xr^lr  ra^trrrurtrfX.  car.  ana  vestiBule  ana  aU 
Other  reaming  on  passenger  cars. 


Factory  Representatives 

/-u-  Cincinnati  Denver  L'cti 

Boston  Buffalo  Chattanooga  Ct'iJ^fY^^t  city         PhiUdelphia         Pittsburgh 

Los  Angeles         MUwaukee         Montreal         New  Yor^_<-   y^  ^^^^^  Toronto 

Richmond  St.  Louis  St.  Paul 


San  Francisco  Seattle 


The  Van  Dorn  Electric  Tool  Co- 

M^kJof  Portable  Electrtc  DnlUn,,  Reanung  and  Grinding  Mach,nes,  etc. 

Cleveland,  Ohio 
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MOORE  DROP  FORGING  CO. 

$prin|field.Mass.,U.S.A. 


Hew  York  Office 
74-76  Murray  St. 


Chicago  Office 
34  N.  Clinton  St. 


Paris  Office 
18  Rue  Corbeaa 


London  Office 
27-28  Aiming  St.,  E.  C. 
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Users  of  G-E  Welders 

Atchison,  Topeka  and  Santa  Fe  R.  R. 

Atlantic  Coast  Line  R.  R. 

Baltimore  and  Ohio  R.  R. 

Big  Four  R.  R. 

Canadian  Pacific  R.  R. 

Central  New  England  R.  R. 

Central  Railroad  of  New  Jersey, 

Chicago,  Milwaukee  and  St.  Paul  R,  R, 

Colorado  and  Wyoming  R.  R. 

Denver  and  Rio  Grande  R.  R, 

Detroit  and  Mackinac  R.  R. 

Eastern  Kentucky  R.  R. 

Grand  Trunk  R.  R. 

Grasse  River  R.  R. 

Gulf,  Colorado  and  Santa  Fe  R.  R. 

International  and  Great  Northern  R.  R. 

Lehigh  Valley  R.  R. 

Los  Angeles  and  Salt  Lake  R.  R. 

McCloud  River  R.  R. 

Michigan  Central  R.  R. 

Missouri  and  Texas  Rwy.  of  Texas. 

Missouri,  Kansas  and  Texas  R.  R. 

New  York  Central  R.  R. 

New  York,  Chicago  and  St  Louis  R.  R. 

New  York,   New  Haven    and    Hartford 

R.  R. 
New  York,  Ontario  and   Western  R.  R. 
Northern  Pacific  R.  R. 
Panhandle  and  Santa  Fe. 
Pennsylvania  R.  R. 
Seaboard  Air  Line  R.  R. 
Southern  Pacific  R.  R. 
Ulster  and  Delaware  R.  R. 
Union  Pacific  R.  R. 
Virginian  Ry.  Co. 
West  Virginia  Northern  R.  R. 
Western  Pacific  R.  R. 


A  Recommendation 

Worth-while  savings  are  being  effected  by  leading 
railroads  thru  the  successful  use  of  G-E  Welders.  The 
Santa  Fe  finds  G-E  Electric  Welding  Equipment  so 
much  to  its  liking  that  this  railroad  is  using  over  80 
G-E  Welding  Sets. 

G-E  engineers  have  thoroughly  studied  the  application 
of  electric  welding  to  the  various  needs  of  railroad 
shops,  roundhouses,  etc. — and  have  developed  several 
types  of  welding  equipment  to  accomplish  the  work 
required. 

For  complete  welding  service  the  General  Electric 
Company  offers  single-operator  and  multi-operator 
units,  portable  and  stationary,  also  semi-automatic 
and  full  automatic  welders.  Ask  the  nearest  G-E 
Sales  Office  for  complete  information. 

General  Electric  Company 
Schenectady,  N.  Y. 

Sales  Offices  in  all  Large  Cities 


GENERAL  ELE 


43B-rt« 
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WALWORTH 


A  line  of  valves  complete  in 
every  type  for  every  purpose 


IN  the  Walworth  list  of  23,000 
different  items  are  valves  of  all 
types,  sizes  and  pressure  ratings. 
The  materials  of  which  they  are 
made  are  chemically  tested  in  the 
Walworth  laboratories.  And  final- 
ly, before  shipment,  every  Wal- 
worth valve  must  prove  its  margin 
of  safety  by  a  pressure  test  ex- 
ceeding its  specified  rating. 

The  following  is  a  partial  list: 

Gate  Valves 

Designed  to  meet  every  requit  e- 
ment  in  steam  and  water  installa- 
tions in  brass,  cast  iron,  steel  and 


Walworth   Regrinding 
Globe  Valve 

Designed  and  built 
for  long,  hard  service. 
Seat  and  disc  are  made 
extra  thick  to  allow 
for  repeated  regrind- 
ing. .  (Also  made  in 
Angle  tj'pe.) 

200  Pounds 
Steam  working  pressure 


hard  bronze.  For  all  pressures 
from  25  to  350  pounds  (steam)  and 
up  to  a  temperature  of  800  deg.  F. 
With  solid  wedge  gates  or  double 
disc  parallel  seats. 

Globe  and  Angle  Valves 

Brass,  cast  iron,  hard  bronze  and 
steel.  For  all  pressures  from  100 
to  250  pounds  (steam).  Globe, 
angle,  horizontal  and  swing  check 
types. 

Our  Kewanee  Regrinding  Valves 
are  especially  recommended  for 
severe  continuous  service  and  can 
be  reground  without  discon- 
nection from  the  line. Convex  seat 
and  disc  insure  perfect  contact. 

Also  Safety,  Relief,  Hose  Gate, 
Blow-Off,  Radiator,  Vacuum,  and 
Watts  Reducing  Valves. 

Our  nearest  sales  unit  will  be  glad 
to  furnish  you  with  full  information 
in  regard  to  any  valve  listed  here. 


WALWORTH  MANUFACTURING  COMPANY,  Boston,  Mass. 

Chicago  -   Cleveland  ■  Ghsgow   -  Keuanee,   III.   ■  London   ■   ISew    York   ■  Philadelphia 
Portland,  Ore.  ■  San  Francisco  -  Seattle  -  Youngstotvn.    Plants  in  Boston  and  Kewanee,  III. 

Walworth    International    Co.,    New    York,    Foreign     Representative 


23,000  different  items 

Valves,  Fittings,Tools  for  Steam,  Water,  Gas,  Oil  and  Air 
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OTlrrlstmas    1923 


With  the  approach  of  Christmas  and  its  spirit  of  peace 
and  good  fellowship  it  is  with  the  utmost  pleasure  and 
sincerity  that  we  join  the  many  friends  of 

WYANDOTTE 
METAL  CLEANER 

in  wishes  for  success,  prosperity  and  hearty  good  will. 

This  year  has  been  exceptional  in  its  opportunities  for 
"honest  to  goodness"  service  to  humanity. 

The  realization  of  this  fact  not  only  brings  the  highest 
reward,  but  is  also  a  definite  incentive  to  greater  effort  and 
larger  success. 

To  one  and  all  we  wish  this  realization  and  in  the  year 
so  soon  to  come,  we  hope  that  your  prosperity  will  eclipse  all 
previous  experiences. 


THE  J.  B.  FORD  CO.    ■  WYANDOTTE,   MICH. 
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Fig.    212. 
DiamOhd 


Jt'itbivs 
Trap. 


PJwtograph   taken  in   Jersey  City   Terminal. 
Erie  Railroad 


Snow-  and  ice-free  switches 
for  17  Years 

e  EVERAL  hundred  Jenkins  strikes  the  adjustable  Jenkins 

S   Diamond    Traps    are    de-  Composition  plug, 

pendable  aids  in   thawing   and  This  trap  is  made  of  bronze  in 

keeping  switches,  on  the  Erie,  i,  in.  and  V,  m    sizes.     Parts 

fn  good  working  order  during  are    interchangeable    and    new 

sevSe  winter  wlather.  plugs  .or  caps  can  be  supplied 

Since  1906  they  have  been  as-  P^°^f|^-^^,  ^^arest  office  for 
signed  to  this  important  job.  ™^;°  ^n.  You'll  find  this 
The  Jenkins  Diamond  Trap  ^^^^  ^  ^^^g  ^elp  in  solving  the 
reUeves  condensation  in  steam-  winter-time  problem  of  keep- 
heating  coils  without  waste  of  -^^^  switches  free. 

^^^^"'-  ,     .„  .  JENKINS  BROS. 

It  is  automatic  and  will  remain        ^^  ^J^,,^, Ke.  yo...  n.  t. 

open  as  long  as  water  escapes,       .»  ^'^J:^^^^.:,.-----^^^^^  ?,V 

closing      instantly      when      steam  646  Washington    Boulevard    Chicago,    1    . 

Always  marked  wi^tl^"Diamond" 

eitesXfes 
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Strips  of 
Ckdric  Eg&I 


Right  now  is  the  time  to  install  them;  when 
Jack  Frost  is  beginning  to  reach  out  with 
his  cold  fingers  to  nip  some  of  those  ex- 
posed pipes — when  the  watchman  begins  to 
visit  the  boiler  room  frequently  because  his 
shanty  is  so  cold — when  you  begin  to  realize 
it  is  almost  cruelty  to  ask  a  man  to  work  all 
day  in  a  cold  crane  cab. 

Westinghouse  electric  space  heaters  save  all 
this  inconvenience.  They  are  inexpensive, 
easy  to  install,  and  do  not  cost  much  to  op- 
erate. Let  your  electrician  wire  up  a  couple 
of  space  heaters  in  some  of  those  hard-to- 
heat  places,  and  see  how  nicely  they  take 
the  chill  off  on  a  cold  morning.  No  fumes, 
no  dirt,  no  flames  to  start  a  fire.  Just  turn 
on  the  heat  when  you  need  it,  and  turn  it 
off  when  you  are  through. 

A  postal  to  the  nearest  Westinghouse  office 
will  bring  sizes  and  prices.  Better  hurry, 
before  cold  weather  sets  in. 

Westinghouse    Electric    &    Manufacturing    Company 
East  Pittsbtu-gli  Pennsylvania 

Sales    Offices    in    All    Principal    Cities    of    the    United 
States  and  Foreign  Countries. 
See   Your   Telephone   Directory 


Electric  heat  h  a  i 
many  uses.  A  few 
of  these  applications 
are  suggested  by  the 
smalt  sketches.  Elec- 
tric heat  can  be 
used  in  your  busi- 
ness. 


An  occasional  pub- 
lication containing 
accounts  of  heating 
installations  of  in. 
terest  to  every  ex- 
ecutive. We  shall 
be  glad  to  put  you 
on  the  mailing  list. 
Write  lor  a  copy 
today. 


Westinghouse 
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20  POUNDS  OF  AIR  PRESSURE 

BEHIND  RIVET  SNAPS  HELPED  ESTABLISH 
THE  REPUTATION  OF 


FruTH-STE'iiLiutP  Special 

TOOL  AND  DIE  STEEL 

BEFORE  the  late  war  Firth-Sterling  Special  Steel 
for  rivet  snaps  was  favorably  known  and  used  in 
many   parts  of  the  country  because  of  its  wearing 
qualities  and  the  freedom  from  breakage  which  was 
always  a  shop  problem,  even  though  the  air  pressure 
used  in  the  riveting  was  only  about   eighty  pounds 
per  square  inch.      During  the  war  the  enormously 
increased  requirements  called  for  more  rapid  rivetmg 
and  in  many  shops  the  air  pressure  was  increased  to 
one   hundred  and   twenty  pounds   per  square   inch, 
with  the  result  that  rivet  snaps  of  the  weaker  steels 
failed  through  rapid  wear   or    breakage   soon  alter 
being  put  to  work. 
Snaps  made  from  Firth-Sterlmg  Special  Steel  stood  the  test 


FIRTH-STERLING 

STEEL  COMPANY 

McKeesport,  Pa. 


NEW  YORK  BOSTON 

PHILADELPHIA         CHICAGO 
DETROIT  SAN  FRANCISCO 


HARTFORD 

CLEVELAND 
LOS  ANGELES 
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No  Leaky  Mallet  Expansion  Sleeves  on  This  Road 
O 


1 NE  prominent  railroad  experi- 
enced much  trouble  keeping  the 
expansion  sleeves  on  their  heavy 
Mallet  locomotives  steam  tight. 

But  when  they  installed  a  Heald  Hole 
Grinder  in  their  shops  several  years 
ago,  they  discovered  the  solution  to 
this  annoying  problem. 

All  their  Mallet  expansion  sleeves  are 
now  ground  accurately  to  fit,  in  45 
minutes  or  even  less  time  on  a  Heald, 
and  all  difficulty  with  steam  leaks  has 
thus  been  entirely  eliminated. 

Perhaps  you  have  similar  prob- 
lems   that    could    be    solved    by 
grinding.       Why     not     put     the 
proposition    up    to    us? 

i|The  Heald 
Machine  Co. 

Worcester,  Mass. 


(M 


Grinding  keeps  them  steam  tight 


'^ 


p\mir\ 
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PNEUMATIC  MOTOR  HOIST 
FOR  HEAVY  LIFTING 

Lifting  and  assembling  heavy  parts  by  hand  is  costly, 
and  hard  on  men.  It  takes  six  to  ten  men  where  one 
can  do  the  work  with  a  THOR  Hoist.  Lifts  or  lowers 
away  the  load  quickly  or  slowly  as  the  operator  controls 
the  throttle. 

Like  a  locomotive  air  brake,  the  THOR  Automatic 
Safety  Device  holds  the  heaviest  load  securely  at  any 
point,  even  if  the  air  line  breaks.  On  heavy  lifting,  a 
THOR  three-ton  Hoist  can  replace,  at  a  saving  of  man- 
power and  money,  the  load  ten  or  more  men  can  lift. 

We  manufacture  a  complete  line  of  THOR  Pneumatic 
Tools,  Electric  Drills  and  Electric  Screw  Drivers  for 
R.  R.  work. 

11 'rite  for  full  specifications  and  prices 

INDEPENDENT    PNEUMATIC    TOOL    CO. 

600  West  Jackson  Boulevard,   Chicago 

Birmin^faani,    Boston,    Cleveland,    Detroit,    Montreal.    New    York,    Philadelphia, 
Pittsburgh,   St.    Louis,    San   Frandsco,    Toronto 
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Reach  all  the  HARD  places  -  QuJCkly ! 

Speed  Painting  with  a  •'SPRACO"  Portable  Doubieo 
the  output  of  your  repair  shop 

Put  a  "SPRACO"  Pneumatic  Portable  Painting 
Equipment  at  work  refinishing  your  rolling  stock. 
Use  it  for  under-rigging,  structural  equipment, 
bridges,  buildings,  etc.  Save  time;  save  65 ^o  to  85% 
labor  cost.  Let  "SPRACO"  Paint  Guns  smooth  out 
your  upkeep  and  repair  problems.  Write  today  for 
Bulletin  P.G.-78. 

SPRAY    ENGINEERING    COMPANY 


60  ffigh  St.,  BOSTON,  MASS.      \\\\\\'^J^^' ,' / '' /// 


Manufacturers    of : 
Air    Waafaing    Equipment.    Spray    Cooling    Equip- 
ment,  Flow    Meiers.   Park   Sprinklera.  Self  Cleao- 
ing    Strainers. 

Engineers    for: 
Spray  Cooling  Systems,  Irrigation  Systems.  Aerat- 
ing   Reservoirs.    Air    Conditioning.    Cat    Washing. 


TR.ADE   ^V\^'JT^^'>> 


Speed  Painting  Pays 

—if  yon  do  it  the  "SPRACO"  Way 


Write  lor  Bulletin  P.G.-78. 


BO 


A.CO 


Universal  (Horizontal)  Boring  Machines 

"Where  Accuracy   Counts,  JVe  JVin" 


The    Original   Tri-Way   Boring    Cross-Compound  Air  Pump    Cylinders 


UNIVERSAL    BORING   MACHINE  CO. 


HUDSON,  MASS. 
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HaucK 


LOCOIVIOXIVE    FIRE 

BURNS  FUEL  OIL 


KINDLES  A 

LOCOMOTIVE   IN 

FIVE  MINUTES 


COST— 

1  GALLON  OF 

FUEL  OIL 


ELIMINATES  SMOKE  NUISANCE  AND  THE  HANDLING, 
STORING    AND    TRANSPORTING    OF    WOOD. 

HAUCK     IVIAIMLJFACXLJRING    CO]VIF»ANV 

116  Tcnlli  Street,  Brooklyn,  IM.  Y. 


This  Is  It— 
the  New 
Flue-welder 


If  you  could  reduce  tube  welding  to  a  simple 
operation  requiring  but  a  few  seconds,  and 
produce  at  the  same  time  welds  so  smooth  both 
inside  and  out  as  to  practically  defy  detection 
— if  you  could  do  this  to  any  tubing  from  2  in. 
to  5^  in.  with  simple  adjustment — weld  pieces 
9  in.  in  length  to  the  flue  and  be  sure  of  a 
perfect  weld  every  time — wouldn't  you  investi- 
gate this  means? 

The  Marshalltown-Schaefer  Flue  welder  is 
furnished  with  a  heavy  anvil  for  belling  long 
flues,  a  ball  and  roller-bearing  flue-rest,  and 
mandrels  and  gears  to  give  the  same  peripheral 
speed  to  outside  and  inside  rolls  for  all  sizes  of 
flues. 

The  rolls  are  brought  together  by  air  pres- 
sure operated  by  a  foot  lever — this  single  move- 
ment being  all  that  is  required  to  make  the 
weld. 


Complete  details  promptly. 
Ask  for  bulletin. 

MARSHALLTOWN     MANUFACTURING     CO. 

900  Elast  Nevada  Street,  Marshalltown,  Iowa,  U.  S.  A. 
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Start  Now 


to  simplify  your  safe  ending  of  Boiler  Tubes.  The 
Electric  Process  has  been  fully  endorsed  by  the 
Master   Boiler   Makers'   Association. 

One  of  the  oldest  users  of  the  Electric  Process  when 
asked  to  compare  this  process  with  other  methods 
remarked  that  there  was  "no  comparison." 

The  Electric  Process  is  far  superior  because  the 
method  is  very  simple — good  welds  can  be  made 
quickly  with  little  human  effort  or  skill.  Perform- 
ance records  prove  that  a  greater  output  of  good 
welds  at  a  lower  cost  per  weld  can  be  obtained. 
The  efficiency  of  the  welds  proved  to  be  almost 
100^;  and  the  percentage  of  poor  welds  so  very 
small  that  it  has  been  found  practicable  to  eliminate 
preliminary   testing. 

Thomson   Electric  Welding    Co. 

161    Pleasant  St.  Knowlton  &  Langland  Sl». 

Lynn,    Mass.  Cincinnati,    Ohio 
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'  I  ^HESE  shapers  possess  accurate  align- 
■^  ment  of  table  with  tool  slide.  If  table 
extension  is  furnished  as  shown  in  cut,  it 
has  to  align  perfectly  with  main  table. 
Hence,  Hendey  shapers  can  be  relied  upon 
to  do  the  unusual  job  well. 


THE  HENDEY  MACHINE  COMPANY 

Torrington,    Conn. 

Slneer  Bldg.  Oliver  BldB.  618  Washington  Blvd. 

New  York   City  Boston,  Mass.                 Chicago,    111. 

Commerce  Bldg.  2665  Main  St.. 

Eochester.  N.    Y.  Buffalo,   N.   Y. 

AGENTS  FOR  THE  HENDEY  MACHINE  COMPANY:  Walraven 
Co.,  Atlanta.  Ga.;  I-ouis  G.  Henes.  San  Francisco.  Cal. ;  Los 
Angeles,  Cal.;  W.  M.  Pnttison  Supply  Co..  Cleveland  Ohio; 
Detroit,  Mich.;  B.  D.  Morton  &  Co..  Louisville.  Ky.;  F.  HJ. 
Satterlee  Co..  Minneapolis,  Minn.;  Woodward,  Wight  &  Co 
Ltd.,  New  Orleans.  La.;  Sherritt  &  Stoer  Co.,  Philadelphia.  Pa.; 
Laughlin-Barney  .Machinery  Co.,  Pittsburgh,  Pa.;  I^ortland  Ma- 
chinery Co.,  Portland.  Oregon;  A.  R.  Williams  Maehy.  Co  . 
Ltd.,  Toronto.  Ont.;  Winnipeg,  Manitoba;  St.  John.  N.  B.;  Van- 
couver,  B.   C. ;    Williams  &   Wilson,   Ltd.,   Montreal,   Quebec. 
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The 

Red  Devil  Rivet  Cutter 

is  Saving  Its  Users 
Money 


RIVET  CUTTER^ 


The  Red  Devil  Rivet  Cutter  will  save  you  money,  too. 
Why  not  order  one  today?  The  Red  Devil  Rivet  Cutter 
will  increase  your  production.  "All  together,"  "Let's  Go." 

Rice  Manufacturing  Company 

1011  Fletcher  Trust  Building,  Indianapolis,  Ind. 
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Best  Method  of  Repair- 

ing  Locomotive  Frames 

and  other  Sections 


m 
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Used  in  approximately  ^o%  of 

all  U.  S.  railroad  shops. 
Most    reliable    and    strongest 

weld. 
Costs    no    more,    usually    less, 

than  other  welding  methods. 
Locomotives       with       broken 

frames    can    be    returned    to 

service  over  night. 


Average  tensile  strength  70,000 
lbs.  per  sq.  in.  with  23  to  25% 
elongation. 

Improved  practice  insures 
sound  welds  in  every  case. 
Let  our  demonstrator  show 
you. 


m 

■6- 
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Send  lor  Pamphlet  2151 

m  METAL  &  THERMIT  CORPORATION 

120   Broadway,   New  York 

PI         PITTSBURGH  rHirAOO  BOSTON  S.    SAN    FRANCISCO 


e, 
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CHICAGO 


TORONTO 
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Double  the  Accuracy  and  Half  the  Floor  Space 


AUTOMATIC    GUIDE    BAR    GRINDER 

With    Traveling    Grinding    Wheel 
For  Rolling  Mills,  Tin  Plate  Mills,  Locomotive 
Plants,    Paper    Mills,    Passenger    and    Freight 
Car  Shops,   etc. 


The  most  massive,  compact,  accurate 
grinder  manufactured.  For  Guide  Bar 
grinding  and  all  classes  of  straight,  flat  or 
bevel,  grinding.  Full  automatic,  fur- 
nished with  or  without  water,  completely 
enclosed  or  open,  with  swivel  bar  or  flat 
platen,  for  all  classes  of  work.  Cup,  Ring 
or  Sectional  Grinding  Wheel.  Compact, 
long-lived,  accurate. 

State  your  requirements  and  get  our 
recommendations 


MACHINERY  COMPANY  OF  AMERICA 

Specialists  in  Saw  and  Knife  Fitting  and  Accurate  Grinding   Requirements. 

BIG  RAPIDS,  MICH.,  U.  S.  A. 


Will  you  Make  six  leakproof  screw- 
thread  joints  at  our  expense? 

SMOOTH-ON  No.  3  is  the  perfect  joint  filler  be- 
cause the  metallic  iron  body  is  pressure,  heat  and  time- 
proof — free  from  drying,  shriveling  and  shrinkage — 
and  differs  from  all  other  filling  materials  in  these 
respects. 

Smooth-On  No.  3  is  so  thoroughly  and  so  perma- 
nently effective  in  making  and  keeping  all  screw- 
thread  joints  tight,  that  you  can't  help  but  realize  its 
superiority. 

Fair  trial  will  more  than  repay  your  time  for  inves- 
tigation, and  your  future  business  will  justify  otir  ex- 
pense in  sending  the  free  sample  which  we  will  mail 
on  request. 

Buy  in  l-lb.,  5-lb.  or  W-lb. 
gray  labeled  tins  from  your 
dealer,  or  send  us  his  name 
so  that  1VC  can  help  you  get 
your  supply. 

SMOOTH-ON  MFG.  CO. 

Dept.    32, 

570   Communipaw  Ave. 

Jersey   City,   N,   J. 


organisation 
iv/tose  product  ii 
recognired  as  tht^ 
standard  m  ifs  field 


DRILLS 
REAMERS,  HOBS 
MILLING  CUTTERS 
SPECIAL  TOOLS 

NATIONAL  TVVTST  DRILL  &  TOOL  CO. 

DETROIT.  U.  S.  A. 


fl 
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PAGE-ARMCO 

GAS    WELDING 

RODS 

are  99.84%   pure  iron 

The  impurities  taken  in  the 
aggregate  do  not  exceed 
16/100  of  1%  when  consider- 
ing silicon,  sulphur,  phos- 
phorus, carbon,  manganese, 
copper,  oxygen,  hydrogen, 
and  nitrogen. 

Page-Armco  Gas  Welding 
Rods  conform  to  the  Ameri- 
can Welding  Society  Specifi- 
cations for  Gas  Welding  Rods, 
Grade  G-No.  1-A. 

Yellow  tag — ends  of  rods 
colored  yellow. 

For  Welding  High  Carbon 
Steel  parts  use  PAGE  HIGH 
CARBON  GAS  WELDING 
RODS.  They  conform  in  all 
respects  to  A.  W.  S.  Specifi- 
cations E-No.   1-C. 

Red  tag — ends  of  rods  col- 
ored red. 

Page  Sleel  and  Wire  Co. 

An    Associate    Conip<any    of     the 
American     Chain     Co.,     Inc. 

Bridgeport,  Conn. 

Chicasfo  New  York   Pittsburgh 
San  Francisco 


Rods — Armco  Ingot  Iron  and  Special 
Analysis   Steels. 

Wire — Plain  and  Galvanized.  Tele- 
phone, Telegraph,  Bond,  Strand, 
Oxy-Acetylene  and  Electric  Weld- 
ing- Wire. 


'  PAGE^'^ARMCO 

GAS    WELDING    ROBS 


For  Arch  Tubes 


Liberty    "Victor"    Cleaner 
for    3H-inch    Arch    Tubes 


Liberty  "Cyclone"  Cleaner 
for  2i/2-inch  and  3-inch 
Arch  Tubes. 


Liberty  Cleaners  are  made  to  exactly  fit 
the  various  sizes  and  shapes  of  Arch  Tubes 
used  by  different  railroads.  We  can  furnish 
air  driven  motors  in  two  different  types,  also 
water  driven  machines.  Liberty  No-Rivet 
Cutting  Heads,  with  which  all  Cleaners  are 
equipped,  thoroughly  remove  the  scale  and 
are  quickly  and  easily  taken  apart  for  re- 
newing cutters. 

For  Superheater  Flues 


The  Cleaner  illustrated  above  is  very 
effectively  used  for  the  cleaning  of  scale 
from  the  outside  of  superheater  flues.  This 
Cleaner  makes  it  unnecessary  to  remove 
these  flues  for  cleaning.  It  not  only  cleans 
the  parts  of  the  tubes  which  are  full  diam- 
eter, but  also  is  able  to  remove  scale  from 
the  tapered  end. 

Liberty    Manufacturing 
Company 

450  GRANT  STREET 
Pittsburgh,   Pa. 
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A  Graphic  Testimonial  from  an 

Enthusiastic  User  of  Geometric 

Tools 

Geometric  Threading 
Tools  put  dollars  in  the 
pockets  of  users. 

Send  for  the  Catalogue 
of  Geometric  Die  Heads 
and  Collapsing  Taps,  and 
read  the  story  of  Screw 
Cutting  Efficiency. 


The  Geometric  Tool  Co. 

NEW  HAVEN,  CONN. 


The  Rooksby  Prevents 
a  Bad  Terminal  Delay 

AFTER  circling  for  the  fourth  time  a  29 
stall  roundhouse,  a  much  worried  and 
tired  looking  engine  dispatcher  spied  the 
roundhouse  foreman  emerging  from  under- 
neath a  heavy  Mallet  receiving  classified  re- 
pairs in  17  stall. 

"Hey  there,  Jim!  The  6107  just  came  in  with 
the  left  main  pin  scored  pretty  bad,  what's 
ready  to  take  her  place  on  2-78  tonight?" 
"Nothing,"  snaps  back  the  roundhouse  fore- 
man, "She  will  have  to  go  back  herself." 
"You  crazy?"  asks  the  engine  dispatcher — "I 
said  the  main  pin  was  scored,  and  she  don't 
take  no  manifest  out  of  this  terminal  tonight." 
"She  won't,  eh?  Well,  you  "just  go  back  and 
chalk  her  up  on  tTie  board,  I'll  take  care  of  that 
main  pin." 

Calling  to  a  machinist  and  his  helper  going  by, 
the  roundhouse  foreman  gave  the  few  sharp 
commands — "Take  your  tools  over  to  the  6107, 
Mike,  send  your  helper  over  to  tool  room  to 
get  that  Rooksby  Crank  Pin  Turning  Machine 
— Drop  the  back  end  of  the  left  main  rod  and 
turn  down  the  pin." 

Three  hours  later  the  hostler  was  running  the 
6107  up  and  down  the  coaling  track  to  break 
in  the  new  main  rod  brass — 
Rooksby  Portable  Tools  will  prevent  many 
bad  terminal  delays  with  decisive  savings  in 
time  and  labor. 

E.  J.  Rooksby  &  Company 

Manufacturers  of  Portable  Machine  Tools 
for  Locomotive  Repairs. 

1072  Hamilton  St.  Philadelphia,  Pa. 
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Cincinna 

Boring  Mills 

"Original 

Thruout" 


The  performance  is  con- 
stant, day  in  and  day  out. 
Repairs  and  breakdowns 
are  no  part  of  the  sched- 
ule of  "Cincinnati  Bor- 
ing Mills." 

"The  hard  work  is  done 
mechanically  instead  of 
physically." 

The  Cincinnati  Planer  Co. 

Cincinnati,  Ohio,  U.  S.  A. 

Manufacturers  of  Planers  and 
Boring  Mills 


Do  You  Know — 

That  in  many  of  the  largest  railroad 
shops,  G-K  Lathes  have  convincingly 
demonstrated  their  ability  to  boost  shop 
output    and    cut    production    costs. 

Greaves-Klusman 
Lathes 

Have  been  designed  to  fully  meet  the  most 
exacting  requirements  of  railroad  service. 
Convenient  single  lever  control  and  quick 
change  gear  box,  unusually  sturdy  con- 
struction, and  abundant  power  are  fea- 
tures which  make  G-K  lathes  profitable 
producers    wherever    installed. 

G-K  Betterments  describe  these  and  other 
features  in  detail.  Write  for  your  copy- 
today . 

THE  GREAVES-KLUSMAN  TOOL  CO. 

Cincinnati  Ohio 


Cincinnati 'Acme 


No.    3    Cincinnati-Acme    UnlveraaJ    Flat    Turret    Lathe 

Cincinnati  Acme  Flat  Turret  Lathes  are  especially 
adapted  to  bolt  finishing  work,  either  straight  or  taper 
and  threaded.  Ruggedness  of  design  throughout, 
simplicity  of  control,  with  power  in  abundance,  enable 
you  to 

Lower  Bolt  Costs. 

Reduce  Erecting  Shop  Delays. 

Get    More   Service   from   Locomotives. 

Semi  for  a  copy  of  our  bulletin  on 

Railroad  Work  and  Turret  Machinery 

The  Acme  Machine  Tool  Company 

CINCINNATI  OHIO,  U.  S.  A. 
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The  Time  Ycu  Save 
by  Having  a 

NICHOLSON    ARBOR 
PRESS 

in  your  shop  for  use  in  removing 
various  bushings,  shaftings  and  ar- 
bors, will  pay  for  the  installation  in 
a  very  short  period  of  service. 

Sturdy  construction  consisting  of 
high  grade  semi-steel  frames  and 
heat  treated  chrome  nickel  steel 
racks,  pinions  and  levers,  insures 
long  life  under  the  most  exacting  de- 
mands. 


NICHOLSON 
Expanding    Mandrels 

are  also  designed  to  eliminate  wasted  time 
in  the  busy  railroad  shop. 
Many  idle  machine  hours  can  be  traced 
to  the  lack  of  a  mandrel  just  the  right 
size  to  chuck  the  work,  necessitating  the 
operator  to  look  for,  or  improvise  one  to 
suit   the   needs. 

Made  in  nine  sizes  to  fit  any  internal 
diameter  from  Vi"  to  7",  Nicholson  Ex- 
panding Mandrels  quickly  center  the 
vsrork,  reducing  the  time  used  for  chuck- 
ing, to  a  minimum. 

GX    details  of    iO-rlay    triiil    oner 

W.  H.  Nicholson  &  Co. 


118   Oregon   Street, 


Wilkes-Barre,   Pa. 


Nye  Dies  and  Nye  Ideas 


Nye,    the    Die    Man 

Pipe     Die    Maker    to    Those 

Who   Know 


Every  important  im- 
provement in  pipe  dies 
was  made  first  on  the 
Nye  Die. 

Nye  dies  and  Nye  ideas 
have  revolutionized  the 
job    of    pipe-threading. 

Now  it  is  as  easy  for  a 
plumber  to  thread  a  pipe 
as  for  a  carpenter  to  cut 
a  board. 

The  skip-tooth  made  the 
Nye  Die  the  fastest  cut- 
ting pipe-die  in  the  world. 

And  now  the  rounded 
"skip"  has  made  the  Nye 
Die  the  most  durable  die 
on   earth. 

That's  the  Nye  idea  of 
what  a  die  ought  to  be. 


Nye  Solid  Pipe  Die 


THE  NYE  TOOL  &  MACHINE  WORKS 


108-128  NORTH  JEFFERSON  ST. 


CHICAGO,  ILLINOIS 


P.   S.— Nye  Thin    Blade    Cutter  Wlieels   Guaranteed 
Against    Breakage    In    Use. 


PRESSURE    BLOWERS 

For  Oil  Furnaces  and  Large  Coal  Forges 

Designed  for 
constant  pres- 
sure of  10  oz. 
per  .si|.  in.  !rom 
nil  load  to  full 
!nad. 

Blowers  espe- 
cially designed 
for  standard 
hii^h  speed  60- 
cycle  alternat- 
ino  current 
motors  or  direct 
current  motors 
of  same  speed- 
hence,  bigh  effi- 
ciency. 

High       speed 

atlniits   of  com- 

jjactness. 

Xo    moving    parts    except    lilower    wheel    and    rotor. 

Motor  bearings  lightly  loaded.     No  bearings  in  blower. 

Power  input  20  per   cent  of  full  load  at  no  discharge 

increasing  uniformly   to  full   load. 

Also — 

Oil     Burning     Rivet     Forges  —  Torches  — 
Furnaces — Automatic    Oil   Shut-off   Valves. 


JOHNSTON 

Minneapolis 


MANUFACTURING    CO. 

Minn. 


ANNOUNCING 

A     new     and     improved     line     of 
Latrobe    High    Speed    Bridge   and 
Boiler   Reamers.      Made    in   both 
five   flute  straight  and  four  flute 
spiral  types. 

Points   are   ground   sharp   with 
a     chamfer     cutting     edge     on 
each   flute,    enabling    the   tool 
to     enter      burned     holes      or 
holes   that   are   not   matched. 

Write    for    descriptive 
folder 

LATROBE  TOOL 
COMPANY 

LATROBE,         PENNA. 


ia&obe 


eo 


RAILWAY    MECHANICAL     ENGINEER 


December,  1923 


When  you  have  a  thread 

to  cut  on 

Pipe  or   Rod 

Always  demand  the 

Genuine  Armstrong 


Stocks  and  Dies 

to  do  the  job. 

Made  by 

The  Armstrong  Mfg.  Co. 


Factory  and  Main  Office 
Bridgeport,   Conn. 


New   York   Office 
248  Canal  St. 


Y:STO€KBRmGE> 


Built  since  1899 


Stockbridge  Motor  Drives  Compact 

The  motor  and  column  are  mounted  on  a  one  piece  base,  con- 
troller mounted  on  bracket  bolted  to  base,— one  unit.  Provided 
witi  a  start,  stop  and  brake  clutch,  operated  from  the  front  of 
machine.  Built  in  all  sizes.  New  32"  Shaper.  Ask  for  circular. 
AGENTS     NILES-BEMENT-POND     COMPANY 

STOCKBRIDGE   MACHINE  COMPANY 

WORCESTER,    MASS.,    U.    S.    A. 


What  Makes  a 
Drill  Superior? 

You  shrewd  buyers  who  judge  drills 
on  a  technical  as  well  as  performance 
basis — we  have  data  that  will  interest 
you.  It  describes  the  steel  structure 
made  possible  by  the  Hot  Rolling  and 
Twisting  process  used  in  the  manufac- 
ture of  "Double  D"  Drills. 

Send  for  it.  It  will  enable  you  to 
understand  why  these  super-drills  are 
breaking  production  records  and  why 
they  will  save  you  real  money  in 
your  plant. 

DETROIT    TWIST    DRILL    COMPANY 

210S    W.    Fort   Street 
DETROIT,    MICHIGAN 

DETROIT 

DOUBLE     D     ROLLED 

DRILLS 


i&iJ^a& 


/?>    gSyi 


ea  I 


!ea'ciii 


EXTRA  STRENGTH  —  EXTRA  LIFE 

Extra  strength  in  a  Punch  and  Shear  is  real  in- 
surance. You  may  not  need  it  for  years,  but 
some  day,  you'll  thank  your  lucky  stars  for  your 
wisdom  in  choosing  the  machine  that  had  it. 

The  extra  strength  in  Cleveland  Punches  and 
Shears  means  longer  life,  smoother  operation 
and  better  production. 

A  Bulletin? 


IB^^^V  Mam 


CLEVEIAND  PUNCH 
SHEAR  WORKS  CO: 


MatnOfTiceGMOrKs   CLKVELANO.OHIO 

*irTSBUROH*  CNlC*<K>  -PWILAOCLPWIA  -  HtWr  VOHK 
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GREATER 


Efficiency 
Production 

possible 
through 

MOSS 

Universal 
Chucks 

Equipping  your 
boring  mills  and 
lathes  with  Moss 
Chucks,  speeds  up 
their  production, 
placing  them  in 
the  class  of  mod- 
ern, efficient  ma- 
chine   tools. 

Operating  cen- 
trally both  ways 
they  eliminate  the 
laying  out  of  the 
work,  saving  from 
60'>  to  90%  on 
boring  and  facing 
jobs. 

Our  Bulletin  ex- 
plains tihy.  Write 
for  one   today. 

Commonwealth   Supply   Co.,    Inc. 

15  North  11th  Street  Richmond,  Va. 


Motor  Drive  Floor  Grlailer.  Combination  >Vet  and  Dry  CMnder. 

Railroad  Shops  Demand— 

strong,    pozverful    Grinders.      Secure    our    catalog 
showing  such  equipment  and  the 

Bridgeport  Safety  Sectional  Whetl 

for 
Guide    Bar    and    Surface    Grinding,    the    Peer    of 
Grinding  Wheels. 

The  Bridgeport  Safety  Emery  Wheel  Co.  Inc. 

92    Knowlton   St.,    Bridgeport,    Conn. 


Bridgeport    Safely    Sectional 
Wheel. 


Guide   Bar   Grinder. 


Furnished   for   any    make   of 
Grinder. 


Vertical 

Drilling 
Machine 

Equipped  with 

Compound 

Table 

An    Excellent 

Tool   for 

All    Purposes 

Where 

Accuracy, 

Rigidity   and 

Longevity 

Are  the 

Principal 

Requirements 


This    Style    Furnished    in 

21-25-28-32-36  in.  Sizes 


SUPERIOR 


Upright   Drilling  Machines 

Not    Only    Superior   in    Name   But   Superior    in    Quality — 

Low  in  Price  High  in  Efficiency 

Let  Us  Send  You  Detailed  Descriptive  Matter 

SUPERIOR  MACHINE  TOOL  CO. 

KOKOMO,   IND.  U.  S.   A. 


CANTON  sNEAiis 


•') 


YOUR  reclaiming  program  will  pay  better  by 
■  using  Canton  Shears — the  cheapest  method 
of  cutting  scrap  Iron  or  soft  steel  up  to  6". 
Scrap  cut  to  marketable  size  Is  always 
quickly  disposed  of  and  Invariably  com- 
mands a  much  higher  price. 
Canton  Shears  are  built  for  heavy  work  in 
two  types,  stationary  and  portable.  They 
operate  on  60%  less  power  than  required  by 
others  of  equal  capacity. 
Write    for    complete    description. 

CANTON   FOUNDRY   &   MACHINE  CO. 

CANTON.  OHIO 

Also    manufacturers    of    Canton 

Universal    Inchistrial    Turntable 

and  Cranes. 


FOUNDRY  &  MACHINE  CO. 
Canton  «>«  Ohio. 
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Air    Power    All    the    Time 

A  little  air — all  the  time  is  the  guarantee  that  goes 
with  Sullivan  "WG-6"  small  belt  driven  compressors. 

Sullivan  air  power  engineers  have  made  the  "WG-6" 
compressors  sturdy,  dependable,  almost  automatic, 
so  simple  that  they  are  seldom  "out  of  order"  but 
with  the  same  quality  built  into  them  in  design,  m 
materials,  and  in  painstaking  workmanship,  that  dis- 
tinguishes the  largest  and  most  costly  Sullivan  com- 
pressors. 

Hundreds  of  new  "WG-6's"  are  installed  every 
year,  and  give  their  owners  steady,  dependable 
service,  in  the  foundry,  the  shop,  the  mine  or  on  the 
construction   job. 

BULLETIN   2077-E 


A    "WG-6"   at    the    "Big    Four"   Shops.    Harrishurg,    111. 

SULLIVAN    MACHINERY  CO. 
409  Gas  Bldg.,  Chicago 


Little  Giant  Power  Hammers 

Belt  or  Motor  Driven 


25  lb.,  50  lb.,    100  lb., 

250  lb.,  500  lb.  and 

1000  lb.  Models 

Guaranteed 

FOREVER 

against  defective  material  and 
workmanship 

Sold  on  30  days  trial 


Special    dies    furnished    for 
all  form-forging  work 

Sold  by  all  Jobbers 

Little  Giant 
Company 

Established  1876 
249  Rock  St.        Maokato,  Minn_ 


Whatever  your  special  requirements 
there's  an  "ALLEN"  Riveter  to  meet 
them. 

These  machines  are  designed  in  a 
variety  of  types  and  for  the  fastest  and 
tightest  riveting,  with  the  least  con- 
sumption of  povi;er. 

They  have  made  good  for  more  than 
40  years. 

We  invite  your  enquiry  for  full 
particulars. 

JOHN  F.  ALLEN  CO. 

Pioneer  Builders  of  Riveting   Machines. 

372  Gerard  Avenue  New  York 


Rivlfaif 


^>T*0- 


r'Wk^  ■^-'-^^.>^: 


One  of  the  valve  motion  parts 

that    are    subjected   to    severe    strain    and    wrear   is   the 

pin   connecting   the   forvvard    end   of   the   eccentric    rod 

to  the  gear  connecting  rod. 

This  pin,  as  well  as  all  other  valve  gear  w^earing  parts, 

should  be  case  hardened  to  prevent  failures  and  reduce 

cost  in  maintenance. 

American     Gas     Furnace     Carbonizing     Machines     are 

especially    designed    to    perform   this    vyork   by    a    new 

process  which   case   hardens   every  piece   to  a   uniform 

ueptn.  When    gas    is    not    available,    or    the 

use  of  fuel  oil   is   preferred,   machines 
will     be     equipped     for     oil     firing. 

AMERICAN    GAS    FURNACE    CO. 

Gas  Engineers  and  Manufacturers 
Main  Office   and  Works  Elizabeth,  N.  J. 
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The  Draper 
Manufacturing  Company 

2417    Wright  St.,    Port    Huron,    Mich. 
Petrolea,  Canada 

Exclusive    makers    of 

DRAPER    IMPROVED    PNEU- 
MATIC FLUE  WELDERS 
and  SWEDGERS 

Different  models  to  suit  any  require- 
ments. For  repairing  both  small  and 
superheater  flues;  also  for  light  forging 
work. 

FLUE    RECLAIMING 
ATTACHMENTS 

in  connection  with  the  Flue 
Welder  for  welding  long  ends 
on  flues  and  for  repairing  splits 
and  flaws  in  flues. 

FLUE  RATTLERS 
BALL  FINISHING  TOOLS 

For      repairing       superheater 
ball    joints. 

PNEUMATIC  LOCOMOTIVE  TURN-TABLE  MOTORS 

Write  today  for  descriptive  booklets  and  prices 

A  large  stock  of  parts  for  the  above  machines  makes 
it  possible  for  us  to  supply  promptly  your  requirements 
for   repairs. 


Used 


The  BRADLEY  For  Power 

Husky — to   stand   pounding  without   flinching. 

Enduring — to     stand     the     demand     for     long 
service. 

Easy  Control — to   meet   the  need  for  conveni- 
ence. 

Smooth  Running — to  insure  high  quality  work. 

Made  in  4  styles  and  32  sizes.  A  style  and  size 
for  every  forging  requirement.  EQUIPPED 
for  BELT  or  MOTOR  DRIVE. 

Write  for  further  details. 

C.  C.  BRADLEY  &   SON,   Inc. 

432  N.  Franklin  St.  Syracuse,  N.  Y. 


Rebuilt  Machines 

Turret  Lathes 

Three    28-in. — S'a-in.    Spindle    Bore 

One    24-in. — 2'2-in.    Spindle    Bore 

Four   24-in. — 4^4 -in-   Spindle   Bore 

Two   24-in. — GVi-in.   Spindle   Bore 

Tliese  lathes  have  been  entirely  rebuilt  in  our  own 
shop  with  same  jigs  and  ti.xtures  used  when  first 
l)uilt.  W'e  guarantee  them  to  be  as  accurate  as 
new  machines. 

Boring  Mills 

One   60-in.    Vertical    Boring    Mill 

One    36-in.    Used    Vertical    Boring    Mill 

One   36-in.   Rebuilt   Vertical   Boring   Mill 

GISHOLT  MACHINE  CO. 

US.    Baldwin   Street 
MADISON,   WISCONSIN 


Wide  Range  of  Adaptability 

Just     What     You 

Need        for        the 

Roundhouse 

A  32"  shaper  is  seldom 
used  on  32"  work— yet 
the  G  &  E  32"  Shaper 
is  just  what  you  need 
for  the  roundhouse.  It 
has  a  very  wide  range 
of  operation,  capable 
of  handling  efficiently 
and  economically  the 
large  variety  of  jobs 
incident  to  roundhouse 
operation. 

With  enormous  power 
for  slow,  long,  heavy 
cuts,  and  high  speed 
for  accurate,  light  fin- 
ishing cuts — the  G  &  E 
Shaper   meets  every  requirement. 

For  seventy  years  this  company  has  special- 
ized in  the  making  of  shapers.  Our  Engineers 
are  constantly  studying  working  conditions 
to  develop  new  and  desirable  features.  G  &  E 
Shapers  have  been  tried  by  time  and  un- 
shaken  by  service. 

YOU  SEE  THEM  Write  for  full  particulars 

EVERYWHERE 

OULI>  SiEberhard'" 


"H  I^IH     DOT V'• 
AUTOMAXIC_GEAR^'^l'    RACM 

tST*BU5HED   ie»3  jjj^^y/  ^  R  K  .  N  . . 


U.S.A, 


CHANCELlOn    AVI 


^ 
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jAt  UNITED  STATES 
ELECrmCAL  TDOLfla 

ClNClMNAn.OHUX 


ACcx>l  Rimninfi 
DxiU        ^ 

not  aalyjxroiects 
€keia:ads  ofjoux 
XDedb^nicsbutthis 
toftalofyatix 
pxodactioai  sheets 

UNtTEO  SXAXBS 

Portal>le  Electric 


S.i„   Cf.„  m^    Jr' 


*Ilie  Good  Mectaaiiic  Vbaptn' 


Ask  lor  catalog  20-N 
Just  off  the  press! 


REDUCE  YOUR  BOLTING  EXPENSE  ONE 
HALF  BY  USING  OUR 

Special  Fitting  Up 
Bolts 

ALL    SIZES— ANY    LENGTH 


Key.  Bolt  Appliance  Co. 

MANUFACTURERS 

Factory  and  Offices 

ORCHARD  PARK,  N.  Y. 

U.  S.  A. 


•^Oliver"  Electric 
Band  Saws 


Features 


1.  Ball  Bearings. 

2.  Beltless. 

3.  Simple. 

4.  Requires  Less  Attention, 

5.  Saves  Power. 

6.  Saves  Floor  Space. 

7.  Maximum  Efficiency. 

8.  Vibration    at    Minimum 

9.  Minimum   Noise. 
10.  Built   30-36-38-Inch. 

Other  "Oliver" 
Electric  Machines       ' 

Saw  Benches 

Swing   Saws 

Surfacers 

Jointers 

Lathes 

Sanders 

Boring  Machines 

Mortisers 

Grinders 

Glue  Heaters 


Motor-on-SIiaft    Band    Saw 


Oliver  Machinery  Co. 


Grand  Rapids,  Mich. 


U.  S.  A. 


DART    UNIONS 


One  Sent 
On  Request 

Tell  Us  What 
Size  You  Want 


The  two  bronze-to-bronze  seats,  ground  together, 
make  an  accurate  fit  and  eliminate  all  possibility 
of  corrosion.  Extra  heavy  malleable  pipe  ends 
surmounted  by  a  heavy  swivel  tightening  nut, 
make  the  Dart  Union  a  single,  unleaking  unit. 
We'll  be  glad  to  send  you  a  Dart  Union  FREE. 
Tell  us  what  size  you  want. 

E.  M.  DART  MFG.  COMPANY 

Providence,  R.  L 

The  Fairbank*  Co.,  Sale*  Agenta 
Canatfian  Factory,  Dart  Union  Co.,  Ltd.,  Toronto,  Canada 
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Dem/ss 


Spraif'paintinfSifsiem 


Paint  Whenever  You  Want  To 
— with  1  Man  Instead  of  5 

Holding  up  your  painting  for  days  and  weeks  at  a  time 
due  to  painter-shortage  or  an  over-load  of  work — unable  to 
paint  when  you  want  to,  when  you  should,  is  costly  to  prop- 
erty upkeep  and  trying  to  patience.  That  problem  is  solved 
for  all  time  by  doing  your  painting  with  the  DeVilbiss  Sjjray- 
painting   System. 

Pctintins  the  DeVilbiss  way  requires  only  1  man  to  do  the 
work  of  5  brush-hands.  Further,  the  equipment  is  reliably 
on  the  job  every  day.  This  enables  you  to  paint  whenever 
necessary   and   to   save   S0%    in  painting    labor   costs. 

Investigate  this  modern^  low  cost  DeVilbiss  way  of  painting 
— details   will   be   gladly   mailed. 


The   DeVilbiss   Mfg.   Co. 


244 

Phillips 

Ave. 


„       -     Toledo, 

fl-rO^^         Ohio 


AMERICAN 
COST  CUTTERS 


MOTOR    DRIVEN    DIMENSION    SAW 


Woodworking  Machinery  for  the  shop  or  Port- 
able for  use  on  the  job.  Planers,  Woodworkers, 
Band  Saws,  Resaws,  Jointers,  Shapers,  Tenoners, 
Cut-of?  Saws. 

Ask  for  Catalog  23-M. 

American  Saw  Mill  Machinery  Co. 

155   Main  St.,    Hackettstown,   N.  J. 


THE  Requirements  of  Railway  Shops  are  excep- 
tionally severe. 

The  UNION  MANUFACTURING  COMPANY 
makes  a  specialty  of  extra  strong  chucks  both  in  steel 
and  iron  capable  of  standing  the  heaviest  strains  and 
the  hardest  usage. 

Complete  Catalogue  on  Request. 


UNION  MANUFACTURING  CO., 


Maker*  of  >  Caiii|>let<  LIim 
ol  Chiicki 


New  Britain,  Conn.,  U.  S.  A. 


26  CORTLANDT  STREET.  NEW  YORK  CITY 


Is   Your   Roundhouse   Equipped   With  a 

ROTO 

LOCOMOTIVE  ARCH 
TUBE    CLEANER? 


They  Are 

E^y  to  operate 
Low  in  up-keep  cost  and  long  lived 
Simple  in  design  and  have  few  parts 

Let  us  send  you  one  of  our  illustrated  catalogs. 

THE  ROTO  COMPAlSfY  HARTFORD,  CONN. 
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Machining  Throttle  on  a  "LUCAS" 

IT'S  only  a  twenty  minute  job  from  floor  to  floor  to  bore  the  throttle  stem 
hole  in  this  throttle  standpipe — because  this  job  is  handled  on  a  "Lucas." 
Compare  this  with  the  difficulty  and  time  for  setting  up  this  job  on  a  machine 
in  which  the  work  revolves  instead  of  the  tool. 

You  will  never  be  puzzled  as  to  how  to  bore,  face,  mill  or  drill  irregular 
shaped  castings  like  this  if  your  shop  is  equipped  with  a  Lucas  "Precision" 
Horizontal  Boring,  Drilling  and  Milling  Machine.  It  solves  the  problem  of 
handling  odd  shaped  locomotive  parts  and  enables  you  to  do  the  work  with 
fewer  set-ups,  accuracy,  correct  alignment  of  parallel  bores  and  with 
decisive  savings  in  machining  time  and  costs. 
Get  the  complete  facts  about  this  versatile  tool — Ask  for  circular  A-35. 


The 

"Precision" 

Boring,  Drilling 

and  Milling 

Machine 


LUCAS     MACHINE     TOOL    CO 


NOW  AND 
.ALWAYS  of: 


CLEVELAND, 
OHIO 


We  also  make  the 
Lucas  Power  Forcing 
Press — a  big  time  and 
money  saver  for  rail- 
road shops. 
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ELIMINATE  THIS  DRILLING  OPERATION 

BY  USING 


^mMB  SPECIAL  HOLLOW  STAYB^TS 


CROSS    out    this    expensive    operation    of    drilling    tell-tale    holes 
in  solid  staybolts.      It  "wastes  man-hours,  locomotive  hours  and 
many  dollars  for  drills  and  materials  for  drilling. 

A  full  installation  of  hollow  staybolts  for  all  rigid  bolts  means 
quicker  shop  repairs,  reduced  firebox  maintenance  expense  and 
eliminates   the    guesswork   in   hammer   testing. 

Yet  a  full  installation  of  Ulster  Special  Seamless  Hollow  Staybolts 
costs  no  more  than  solid  bolts  with  tell-tale  holes.  Many  lead- 
ing railroads  have  proved  this  to  their  satisfaction  and  are  speci- 
fying full  installation  of  Ulster  Special  Hollow. 

We    have    some    interesting    facts    and 
figures — may  we  place  tfiem  before  you  ? 

Joseph  T.  Ryerson  &  Son  Inc. 

ESTABLISHED    1042 

CHICAGO  ST.  LOUIS  CINCINNATI  DETROIT  BUFFALO  NEW  YORK 

BRANCH    OFFICESi  DENVER  HOUSTON  JERSEY    CITY 

MILWAUKEE  MINNEAPOLIS  NEWARK  SAN    FRANCISCO  TULSA 

UL9TER  SPECIAL  HOLLOW 

THE  STAYBOLT  IRON  THAT  WILL  NOT  SPLIT 
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Order  Your  Index  Now 

At  the  end  of  the  present  volume  of  the  Railway  Mech- 
anical Engineer,  which  closes  with  this  issue,  only  a  sufficient 
number  of  indexes  will  be  printed  to  supply  the  direct  re- 
quests for  copies,  received  from  our  subscribers.  If  you 
wish  to  have  a  copy,  therefore,  don't  fail  promptly  to  advise 
our  New  York  office,  30  Church  street,  New  York. 


Elsewhere    in   this   issue   is    a    partial    report   of   the    Chief 
Interchange  Car  Inspector's  and  Car  Foremen's  convention 
held  at  Chicago  October  3,  4  and  5. 
Car  Owing  to  delay  in  receiving  the  steno- 

Inspectors*  graphic  report  of  the  proceedings  theV 
Convention  could  not  be  published  in  the  November 
Rail'^'ay  Mechanical  Engineer,  but  the 
entire  discussion  of  interchange  rules  and  one  of  the  papers 
are  included  in  this  issue.  We  expect  to  publish  the  rest 
of  the  papers  together  with  the  discussion  which  followed 
each  and  the  discussion  of  billing  rules  in  the  Januan-  num- 
ber. Car  inspectors  and  car  foremen  should  study  the  pro- 
ceedings of  their  association  carefully,  and  while  those  un- 
able to  attend  the  convention  can  never  really  get  the  in- 
spiration which  comes  from  meeting  fellow  workmen  face 
to  face  and  discussing  mutual  problems,  the  next  best  thing 
is  to  study  the  discussion  and  profit  by  the  suggestions  made. 
Thev  have  an  important  bearing  on  the  safe  and  efficient 
operation  of  over  two  million  freight  cars  in  the  United 
States  alone. 


The  large  percentage  of  railroad  revenues  •  that  must  be  ex- 
pended by  every  road  for  the  maintenance  of  its  locomotives 

and  cars  in  proper  operative  condition 

Competition —      jg   well   known   by   all   officers   and   is 

Equipment  Design  doubtless  recognized  also  to  a  consider- 

and   Maintenance  able   extent    by    the   mechanics   whose 

duty  it  is  to  make  the  actual  repairs. 
The  whole  organization  of  the  mechanical  department  and 
its  activities  center  around  the  work  of  equipment  mainte- 
nance. Shops,  enginehouses  and  car  repair  facilities  are 
provided  largely  for  maintenance  purposes.  While  it  is  un- 
necessary to  direct  attention  to  the  relationship  between  the 
magnitude  of  expenditures  for  equipment  maintenance  and 
the  general  cost  of  operation,  there  is  an  aspect  of  the  situa- 
tion that  is  of  interest  to  every  man  in  the  mechanical  de- 
partment; that  is,  the  connection  which  exists  between  the 
design  of  cars  or  locomotives,  and  the  facility  with  which 
repairs  can  be  made,  and  the  costs  for  maintenance.  The 
common  practice  of  placing  orders  only  when  the  need  for 
new  equipment  is  so  urgent  that  the  quickest  possible  deliv- 
ery date  is  the  factor  given  the  greatest  attention  does  not 
always  admit  of  the  closest  attention  being  given  to  details 
of  design,     .^s  a  result,  the  cost  of  maintenance  is  ever  after 


more  than  it  might  have  been  had  the  design  been  a  better 
one.  The  men  who  have  to  repair  a  broken  locomotive  frame 
or  maintain  poor  foundation  brake  rigging  on  a  freight  car 
are  in  a  position  to  find  out  and  recognize  the  mistakes  that 
are  made  in  what  was  possibly  a  hurriedly  prepared  design. 
These  are  points  often  seen  even  more  clearly  by  the  men 
in  the  shops  or  on  the  repair  tracks  than  by  the  mechanical 
engineer  or  draftsman.  The  vital  question  is  what  can  be 
done  to  secure  better  designs  and  thus  reduce  the  time  that 
cars  and  locomotives  are  held  out  of  service  on  repair  tracks 
or  in  shops  while  repairs  are  being  made.  The  facility  with 
which  repairs  may  be  made  or  a  reduction  in  the  frequency 
of  repairs  will  greatly  reduce  costs.  The  importance  of  the 
matter  is  such  that  the  Railway  Mechanical  Engineer  is  offer- 
ing a  first  prize  of  $50  and  a  second  prize  of  $35  for  the 
two  best  articles  received  on  or  before  February  1,  1924, 
telling  of  what  has  or  can  be  done  to  secure  improvements 
in  design  to  facilitate  a  reduction  in  the  cost  of  maintenance. 
Additional  articles  which  may  be  used  in  our  columns  will 
be  paid  for  at  space  rates. 


The  judges  had  unusual  difficulty  in  deciding  upon  the  win- 
ners in  the  apprentice  competition,  which  closed  Septemlier  1, 

l>ecause  of  the  uniformly  high  grade  of 

■^  "^  the   articles  submitted  and  because  of 

Apprentice         the  widely  varying  viewpoints  of  the 

Competition        young  men.     For  instance,  there  were 

several  entries  from  Canadian  railways 
where  "old  country"'  methods. are  apparently  being  followed 
in  turning  out  thoroughly  trained  mechanics — five  years 
being  the  time  of  indenture.  Then,  there  were  a  number 
of  articles  from  the  Sinta  Fe,  where  an  apprentice  system 
has  been  developed  far  in  advance  of  that  on  most  roads, 
due  to  the  abiding  faith  in  young  men  and  the  vision  and 
optimism  of  John  Purcell  and  Frank  Thomas.  Many  other 
articles  were  received  from  roads  with  standards  of  appren- 
tice training  extending  from  those  of  the  Santa  Fe  down  to 
no  standards  at  all,  except  possibly  that  something  called  by 
the  name  of  an  apprentice  course  is  being  maintained.  The 
judges  hardly  expect  all  of  our  readers  to  agree  with  their 
decisions — there  is  too  great  a  diversity  of  viewpoints,  and 
the  judges  had  difficulty  in  reconciling  their  own  viewpoints. 
One  thing  is  certain,  however,  and  that  is  that  the  young 
men  make  some  mighty  constructive  suggestion?. 

The  first  prize  of  $35  was  aw'arded  to  W.  L.  McGowan, 
machinist  apprentice,  Atlantic  Coast  Line.  The  second  prize 
of  $25  was  awarded  to  Harrison  Lee  Price,  Atchison,  To- 
peka  &  Santa  Fe,  Ft.  Madison,  Iowa.  Many  of  the  other 
contributions  were  of  an  exceedingly  high  grade  and  will 
be  reproduced  in  whole  or  in  part  in  forthcoming  issues. 
The  judges,  however,  recommended  that  honorable  mention 
be  made  of  the  following:  Earl  D.  Austin,  machinist  ap- 
prentice, Chicago,  Milwaukee  &  St.  Paul,  Galewood,  111.; 
F.  O.  Robinson,  machinist  apprentice,  Canadian  National 
Railways,    Fort   Rouge   shops,   Winnipeg.   Man.;    John    M. 
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\\"ylii\  lioilermakiT  a|i]irtiilict;.  Eric  Railroad,  Jersey  City, 
X.  ].:  Clifford  Strock.  machinist  apprentice,  Pennsylvania 
System.  Sunburv.  Pa.;  and  Ehvond  Thalman,  carman  ap- 
prentice. .\tchison.  Topeka  &  Santa  Fe,  Albuquercjue,  N.  M. 

In  all,  62  articles  were  submitted  in  the  competition.  These 
came  from  20  railroads  and  from  .■iQ  shops.  One  could  not 
help  but  be  impressed,  after  reading  the  manuscripts,  with 
the  fact  that  the  mechanical  departments  have  some  mighty 
tine  material  in  training.  The  question  is  whether  mechan- 
ical officers  and  foremen,  with  the  possibility  of  making  a 
strong  and  lasting  impression  for  good  upon  these  boys  at  a 
critical  age,  will  make  the  best  of  their  privilege  and  op- 
portunity. A  careful  reading  of  some  of  the  articles  would 
seem  to  indicate  that  some  roads,  at  least,  are  falling  far 
short  of  the  mark.  What  can  be  done  to  awaken  them? 
For  at  least  a  quarter  of  a  centurx-  this  publication  and  its 
predecessors  have  kept  pounding  at  this  question — in  season 
and  out  of  season.  We  have  brought  every  possible  argu- 
ment to  bear.  We  have  described  and  commented  upon  the 
best  and  most  advanced  practices  of  apprenticeship  wher- 
ever we  could  find  them.  You  could  not  accuse  us  of  being 
impractical,  of  being  visionaries  and  theorists,  for  we  pointed 
to  real,  practical  results.  It  is  true  that  there  has  been  some 
response — that  some  substantial  progress  has  been  made. 
But  how  jiitiably  slow  the  progress  has  been  when  we  con- 
sider how  much  has  been  at  stake! 

It  is  not  the  small  roads  with  limited  resources  that  are 
failing — some  of  them  are  doing  splendid  work.  Some  of 
the  great  roads  with  large  resources,  and  with  everything  to 
gain  by  developing  better  trained  and  more  loyal  employees, 
are  at'fault.  It  would  be  too  strong  to  say  that  they  are 
sound  asleep,  but,  on  the  other  hand,  they  are  far  from  being 
fuUv  awake  to  their  responsiljilities  and  opportunities-. 

\\c  have  tried  to  get  constructive  suggestions  from  the  ap- 
prentices themselves  in  order  to  break  through  the  walls  of 
indift'erence.  The  boys  have  rallied  to  our  call.  They  have 
supjjlied  us  with  some  mighty  good  ammunition.  \\'e  shall 
-tart  to  shoot  it  in  our  Tanuar\'  issue. 


The  failure  of  the  proposals  to  adopt  the  Car  Construction 
Committee's  car  designs  as  the  recommended  practice  of  the 

Mechanical  Division  to  carry  the  neces- 
Standard  Cars      jan-  two-thirds  votes   of   the  member- 
Still  a  ship,  was  announced  by  the  Mechanical 
Live  Issue  Division    on    November    22.      On    the 

]>roposition  to  adopt  the  designs  for 
single-sheathed  l>ox  cars,  the  vote  stood  1.061  yes.  050  no. 
anci  1.060  not  voting.  Similarly,  for  the  double-.sheathed 
car  designs  the  vote  was  1.02S  yes.  Q5.-;  no.  and  790  not  vot- 
ing. On  the  tliree  classes  of  T.\pe  ^^'  truck  designs,  the  vote 
was  986  ves,  ')95  no.  and  7'»()  not  Vdting;  while  on  the  Type 
Y  design's,  the  vote  was  1.112  yes.  8fiQ  no.  and  790  not 
voting.  The  votes  in  all  cases  are  on  the  basi~  of  one  for 
each  one  thousand  cars  owned  or  controlled,  and  two-thirds 
of  the  votes  cast  are  required  in  favor  of  the  proposal?  for 
their  adoption  as  recfjinmeiided  jjractice.  The  General  Com- 
mittee has  announced  that  the  real  objections  to  the  designs 
have  been  reduced  to  a  few  items  and  that  the  propositions 
have  been  transmitted  to  the  Committee  on  Car  Construc- 
tion for  review  and  return  to  the  General  Committee  1>y  De- 
cember 7.  The  General  ("ommittee  then  plans  to  -ubmit  the 
modified  recommendations  to  the  membership  at  a  sjiecial 
meeting  for  further  disiussion  followed  by  anotlier  letter 
ballot. 

The  Railway  Mrrkaiiiral  Knginccr  has  maintaified  that 
these  designs  should  lie  adopted  and  sees  no  reason  fcir  chang- 
ing this  [xisiton.  It  further  Ijelieves  that  little  can  be  gained 
by  referring  the  whole  matter  back  to  a  new  committee,  which 
would  have  to  start  practically  at  the  beginning  and  develop 
new   designs    for    submission    to    the    Mechanical    Division. 


But.  wiili  a  knowledge  of  the  principal  objections  to  the  de- 
signs as  they  now  stand,  obtained  as  a  result  of  the  letter 
ballot,  the  committee  should  be  in  a  position  intelligently  to 
meet  the  desires  of  the  required  majority  of  the  voting  mem- 
bers without  impairing  the  integrity  of  the  fundamental  de- 
signs which  they  have  developed.  Considering  the  apparent 
lack  of  complete  understanding  of  the  designs  indicated  by 
the  numlter  of  members  not  voting,  the  action  of  the  General 
Committee  in  not  dropping  the  matter  following  the  results 
of  the  letter  ballot  but  in  pushing  it  forward  for  funhcr 
consideration  in  modified  form  at  a  time  while  the  interest 
in  the  subject  is  lively,  is  worthy  of  the  utmost  commendaiion. 


The  judges  have  had   great   difficulty   in  deciding  upon  the 
prize  winners  in  the  Shop  Management  Competition,  which 
closed  in  September.   .Among  the  papers 
Results   of  presented   were   several    splendid   ones, 

Shop  Management  especially  when  considered  from  the 
Competition  viewpoint  of  constructive  suggestions. 
The  first  prize  of  $75  has  lieen  awarded 
to  Frank  J.  Borer,  freight  shop  foreman  of  the  Central  Rail- 
road of  Xew  Jersey,  at  Elizabethport.  X.  J.  'Sir.  Borer  is 
known  to  the  readers  of  the  Railway  Mechanical  Engineer 
l.iecause  of  his  participation  in  competitions  and  the  prepara- 
tion of  a  number  of  special  articles  during  the  past  12  years 
or  more.  The  second  prize  of  $50  has  been  awarded  to 
M.  H.  Williams.  This,  also,  is  a  familiar  name  to  readers 
of  the  Railway  Mechanical  Engineer  because  of  the  splendid 
articles  which  have  appeared  under  that  signature  in  recent 
years:  the  article  on  Standardization  of  Locomotive  Repair 
Parts  in  the  June  issue  of  this  year  is  a  noteworthy  example. 
It  is  only  fair  to  say  that  the  name  is  a  nom  dc  plume,  the 
author  jireferring  for  certain  reasons  not  to  write  under  his 
own  name.  These  prize  articles,  as  well  as  several  o:  The 
other  contrii.iutions  which  are  of  high  quality,  will  be  T>ub- 
lished  during  the  comint;  months. 


Railroad   officers   ma\'   lie   roughly   grouped   into  two  classes 
with  respect  to  their  attitude  toward  the  objective  of  loeomo- 

tive  maintenance  expenditures.     C)n  the 

Fuel   Economy     one  hand  there  are  those  who  look  upon 

and   the   Mechan-  these  expenditures  as  a  necessary  evil 

ical  Department    '^^t  should  be  reduced  to  a  point  below 

which  there  will  lie  an  actual  failure  to 
operate.  In  its  extreme  this  attitude  gives  little  considera- 
tion to  the  locomotive  as  the  factor  responsible  for  the  crea- 
tion of  one  of  the  largest  items  of  operating  expense  through 
its  consumption  of  fuel,  but  considers  it  only  as  a  machine, 
which,  so  long  as  it  will  move  trains  with  a  rea.sonable  degree 
of  reliability,  is  completely  fulfilling  its  function.  On  the 
other  hand  are  those  who  regard  maintenance  expense  as 
something  in  the  nature  of  an  investment,  from  which  more 
should  be  olitained  than  the  mere  ability  to  keep  the  road  in 
operation.  These  officers  are  willing  to  increase  mainte- 
nance expenditures  beyond  the  dead  line  fixed  by  the  re- 
quirements of  relial)ility  if  for  each  additional  dollar 
expended  more  than  a  dollar  can  be  saved  in  some  orher  of 
the  numerous  ojierating  expense  accounts. 

That  the  latter  attitude  is  essential  to  real  fuel  economy 
is  clearly  suggested  in  the  prize-winning  paper  in  the  In- 
ternational Railway  Fuel  Association  contest,  which  will  be 
found  on  another  page  of  this  issue.  Point  is  given  to  the 
^uggesti()^  liy  the  specific  case  which  is  cited,  wherein  the 
s]ieiial  attention  to  roundhouse  maintenance  which  was  re- 
ceived by  a  certain  locomotive  while  in  the  hands  of  a  regu- 
larly assigned  crew  had  a  noticeable  eft'ect  on  the  fuel  bill 
for  months  after  the  locomotive  had  been  placed  in  pool 
operation  and  had  ceased  to  receive  more  than  the  average 
attention  from  the  mechanical  department. 


December,  1923 


RAILWAY     MECHAN'ICAL     ENGINEER 


795 


This  example  is  a  striking  bit  of  evidence  that  a  high 
standard  of  maintenance  is  effective  in  increasing  fuel  econ- 
omy. But  before  a  practical  program  for  the  promotion  of 
fuel  economy  can  be  adopted  by  the  mechanical  department, 
there  must  be  specific  knowledge  of  the  extent  to  which  such 
an  improvement  may  be  effected  by  a  giveii  increase,  for 
instance,  in  the  amount  of  effort  expended  in  the  elimination 
of  air  leaks  into  the  front  end.  or  the  frecjuency  with  which 
boiler  tubes  are  blown  out  or  piston  and  valves  pulled  for 
the  renewal  of  packing  rings.  These  and  other  defects  are 
frequently  reported  day  after  day  without  attention  and  the 
officer  or  supervisor  responsible  for  this  condition  probably 
in  no  case  can  cite  facts  on  the  basis  of  which  he  can  prove 
that  any  saving  in  maintenance  which  he  is  effecting  thereby, 
is  not  actually  a  loss  to  his  company.  On  the  other  hand, 
were  he  boldly  to  attack  the  situation  and  effect  a  marked 
increase  in  his  standards  of  maintenance,  w-ould  he  be  any 
better  able  to  bring  up  definite  facts  to  prove  a  net  saving 
in  case  his  policy  were  subjected  to  criticism? 

Even  on  railroads  where  the  importance  of  fuel  econom\' 
is  recognized  to  the  extent  that  it  is  entrusted  to  the  super- 
vision of  a  fuel  department,  there  is  much  working  at  cross 
purposes  in  this  respect.  Mechanical  officers,  being  judged 
largely  by  their  maintenance  costs,  are  naturally  interested 
primarily  in  the  one  side  of  this  question  and  in  many  cases 
the  fuel  department  confines  its  vie\\'point  too  closely  to 
the  other  side.  They  therefore  become  partisans  and  the 
course  actually  taken  depends  far  more  on  the  personal  abil- 
ity of  one  or  the  other  of  the  officers  to  have  his  way  than 
upon  the  economics  of  the  situation  with  which  they  are 
dealing. 

The  facts  required  for  a  common  sense  settlement  of  this 
question  should  not  be  difficult  to  obtain.  If  accurate  sta- 
tistics of  unit  expenditures  for  maintenance  and  fuel  con- 
sumption are  not  available  a  few  simple  tests  to  determine 
the  cost  and  net  results  of  varying  standards  of  maintenance 
in  the  important  items  affecting  fuel  economy  would  provide 
the  basis  for  the  exercise  of  sound  judgment  in  fixing  the 
final  policy  and  would  bring  about  a  spirit  of  intelligent  co- 
operation where  antagonism  is  now  too  frequently  in  evidence. 


Most  men  hesitate  to  ask  questions  about  their  work,  either 
because  of  fear  of  displaying  ignorance  or  from  pure  mental 
laziness.  Whatever  the  cause,  the  prob- 
The  Value  le^i  of  increased  personnel  efficiency  is 
of  largely  solved  when  employees  can  be 

Questions  interested  in  what  goes  on  around  them 

to  the  extent  of  asking  questions.  Not 
onl\-  are  experienced  employees  benefitted  by  asking  questions 
but  new  men  can  thus  acquire  knowledge  rapidly  and  be  of 
more  value  to  themselves  and  to  the  compan\-  which  em- 
ploys them. 

Realizing  these  facts,  the  Chicago,  Burlington  &  Quincy 
has  recently  evolved  a  plan  whereby  questions  can  be  asked 
anonymously  by  car  department  employees  and  submitted 
to  a  special  committee  which  answ-ers  them,  subsequently 
publishing  questions,  answers,  and  in  most  cases  the  reasons 
for  the  answers,  in  monthly  educational  bulletins  distributed 
to  the  entire  department  (except  laborers).  While  to  date 
this  plan  has  been  applied  only  in  the  car  department  the 
educational  committee  has  received  and  answered  70  ques- 
tions indicating  the  interest  already  aroused,  and  arrange- 
ments are  now  being  made  to  carr\'  on  this  work  in  the 
motive  power  department. 

Briefly  the  plan  consists  of  distributing  post  cards  among 
the  men,  to  be  filled  out  with  questions  regarding  any  phases 
of  the  work  which  puzzle  them  and  then  deposited  in  a 
question  box  at  the  local  shop  point.  The  men's  names  are 
not  shown,  and  this  brings  out  man}-  questions  which  would 
not   otherwise  be   asked.      All   questions   are   referred   to   a 


committee  of  four  general  car  foremen  and  car  inspectors, 
and  the  answers,  therefore,  are  made  by  practical  men,  ex- 
pressed in  language  which  shop  men  can  readily  understand. 
Both  the  questions  and  answers  are  printed  in  Inilletin  form, 
jjcrforated  so  that  they  can  be  kept  on  file  and  later  bound. 
Each  question  is  numbered  and  followed  with  the  letter 
A.  B,  C,  D,  or  E  to  indicate  whether  it  relates  to  air  brakes, 
safety  appliances,  coach  cleaning,  .shop  practice,  trainyard 
inspection,  etc. 

At  several  points  shop  meetings  have  been  arranged  for 
the  purpose  of  discussing  the  questions  and  answers,  and 
these  meetings  are  encouraged  as  they  have  proved  of  ma- 
terial value  not  only  to  the  workmen  but  to  the  supervision 
on  account  of  suggestions  brought  out.  This  question  and 
answer  educational  plan  is  decidedly  interesting  and  holds 
much  of  promise  as  a  means  of  affording  mechanical  de- 
partment employees  a  better  understanding  of  their  work. 


The  rapid  development  of  the  grinding  machine  as  a  shop 
machine   tool   has   lirought   about  many  radical   changes   in 
shop  methods.      There   is  no  question 
Grinding  \)^^^  ^j^^t  economy  and  superior  results 

in  Railway         can  be  obtained  by  grinding  on  many 
Shops  classes  of  work.    It  has  enabled  a  num- 

ber of  shops  to  standardize  and  to  insti- 
tute real  production  methods  and  to  eliminate  the  old  and 
expensive  methods  of  doing  a  job  at  a  time.  A  locomotive 
has  from  15  to  30  valve  motion  pins  and  bushings  ranging 
in  size  from  134  in.  diameter  and  4  in.  long  to  3  in.  in 
diameter  and  8  in.  long,  and  from  two  to  eight  side  rod 
knuckle  pins  and  bushings  and  a  large  number  of  other 
motioii  parts.  The  customary  method  of  repairing  these 
parts  has  been  by  turning,  filing,  emer}'  papering,  etc.  A 
large  number  of  railwa\-  shops  now  make  use  of  the  gap 
grinder  for  finishing  piston  rods.  In  some  shops  the  bearing 
surfaces  of  valve  motion  pins  are  ground  to  standard  diam- 
eters at  the  time  of  manufacture,  and  the  companion  bush- 
ings are  internally  ground  to  plug  gages.  These  parts  are 
made  in  lots  ranging  from  100  to  1,000.  These  examples 
are  typical  of  the  kinds  of  work  on  which  the  grinding 
machine  should  be  used,  wherever  the  possibilities  of  stand- 
ardization insure  production  volume.  Decided  savings  in 
time  and  money  have  resulted  in  shops  where  this  has  been 
carried  out.  The  utilization  of  grinding  machines  in  the 
smaller  shops  is  necessarily  limited  on  account  of  the  usual 
practice  in  obtaining  supplies  from  the  central  or  main 
shops.  This  concentration  of  manufacturing  at  the  large 
shop,  however,  increases  the  possibilities  for  the  grinder  at 
these  points. 


What  Our  Readers  Think 


Three-Cylinder  Locomotives  on  the 
Reading 

Philadelphia,    Pa. 

To  THE  Editor: 

The  description  in  the  November  issue  of  the  three-cylin- 
der engine  for  the  New  York  Central  calls  to  mind  the 
engines  w'ith  which  the  Reading  was  experimenting  a  dozen 
\ears  ago.  The  aim  with  these  engines  was  different  from 
that  of  the  New  York  Central,  but  they  gave  a  good  account 
of  themselves.  They  were  built  for  passenger  service,  the 
aim  being  to  get  an  engine  to  run  nicely  at  extreme  speeds. 
This  is  a  valuable  characteristic  on  some  of  the  Reading 
lines,  where  the  sjieed  limit  is  90  miles  an  hour,  and  the 
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fn.i,'inenieii  have  to  be  called  down  from  time  to  time  for 
e.xeceding  it  considerably. 

There  were  three  of  these  engines,  two  Atlantics  and  one 
ten-wheeler.  One  Atlantic  was  new,  the  other  and  larger 
was  rebuilt  from  a  two-cylinder  engine  as  part  of  an  exten- 
sive camj.aign  of  rebuilding  all  the  fast  ix)wer  into  threc- 
c\linder  engines.  The  ten-wheeler  was  new.  As  the  new 
three-cvlinder  engines  were  different  in  general  dimension 
from  a'n\-thing  the  Reading  then  had.  and  were  also  the  first 
passenger  engines  to  be  equipped  with  piston  valves,  a  com- 
panion two-c\linder  .\tlantic  and  ten-wheeler  were  built, 
with  c\linders  to  give  about  the  same  tractive  force  as  the 
tliree-cvlinder  engines.  The  two-cylinder  engines  were  abiout 
7,0110  ib.  lighter  than  the  three-cylinder. 

The  machinery  of  these  engines  impressed  the  observer 
as  being  verv  rme.  The  outside  cylinders  drove  on  the 
.second  pair  of  driving  axles,  and  had  \\'alschaerts  valve 
war,  the  inside  cylinder  drove  on  the  front  axle  and  had  a 
(ov  motion.  The  crank  axle  was  made  in  a  single  piece, 
it  was  possible,  and  expedient,  to  make  the  stroke  only  24 
in.,  which,  of  course,  helped  to  make  the  engines  fast  run- 
ning On  account  of  their  experimental  nature  all  the  work- 
manship  on  the  engines  was  excellent. 

Comparative  tests  of  the  two-  and  three-cylinder  engines 
.seemed  to  show  a  slight  economy  of  fuel  on  the  part  of  the 
latter,  about  six  per  cent.  Any  figure  showing  the  fuel 
consumption  of  individual  runs  in  this  service  is  open  to 
suspicion,  as  the  engines  burned  anthracite  egg.  It  is  pos- 
sible to  make  longerons  with  this  fuel  without  putting  a 
scoopful  of  coal  into  the  fireliox  from  one  end  of  the  trip  to 
the  other.  Under  these  conditions  the  figures  arrived  at  de- 
pend on  the  testers'  aliility  to  judge  the  fire  at  the  start  and 
at  the  finish.  One  of  these  engines  had  the  reputation  of 
being  able  to  handle  a  very  hard  train  from  Philadelphia  to 
Tersev  Citv  without  doing  any  firing  on  the  run.  There 
seemed' no  doubt  that  these  engines  were  easier  on  the  fire 
than  were  the  corresponding  two-cylinder  engines.  This 
was  in  part  due  to  the  easier  action  of  the  exhaust,  and  in 
part  to  the  lessened  swaying  of  the  engines.  The  fire  was  not 
torn  up  so  much,  nor  was  there  the  tendency  to  shake  the 
coal  awav  from  the  side  sheets  into  the  center  of  the  firebox. 
.\ny  decrease  in  fuel  consumption  would  seem  attributable 
to  this  caui^e,  or  to  lessened  back  pressure  due  to  more  favor- 
able action  of  the  exhau>-t  nozzle. 

The  engines  ran  well  in  service,  further  designs  were 
prepared  and  preparations  made  to  rebuild  the  lighter  power, 
but  thev  would  not  stay  running.  Sooner  or  later  they  would 
have  a  hot  driving  liox  and  have  to  l>e  taken  out  of  service. 
It  was  said  that  the  jcjurnal  would  actually  get  red.  They 
would  not  run  on  grease,  and  a  force  feed  system  of  lubrica- 
tion was  installed.  It  was  the  general  impression  that  the 
trouble  arose  from  the  more  uniform  turning  moment  of  the 
three-c\linder  engines,  as  the  shafts  were  not  slapped  back 
in  the  boxes  as  in  a  two-cylinder  engine,  and  the  luljricant 
did  not  have  so  much  diance  to  work  around.  This  trouble 
with  the  drivinL;  journal^  was  unique;  no  two-cylinder  en- 
gine showed  it. 

Once  the  journal  had  licen  burned  and  re-turned  on  that 
account,  or  the  engine  put  through  the  shop  for  general 
repairs,  there  was  trouble  getting  it  running  again.  First 
one  and  then  another  box  would  run  warm,  and  most  likely 
some  of  the  journals  would  have  to  be  re-turned  again  before 
the  engine  would  finally  be  broken  in.  It  was  always  a 
matter  of  several  days,  or  even  a  week,  light  running  before 
the  engine  could  be  trusted  with  a  train.  It  seems  that  there 
might  have  been  less  trouble  of  this  sort  if  it  had  been 
anticipated  in  the  original  design. 

,The  engines  had  the  regular  form  of  driving  boxes,  with 
a  bearing  only  on  the  top.  The  load  on  a  driving  journal, 
jiarticularlv  when  working  hard,  comes  pretty  well  down 
toward  the  lower  edge,  and  the  oil  film  must  have  trouble  in 


building  up  the  needed  pressure  in  the  small  space  allowed. 
With  the  ordinary  engine,  with  the  shaft  knocking  back  and 
forth  at  each  revolution,  this  does  not  matter,  as  the  oil 
has  plenty  of  chance  to  flow  in  under  no  pressure.  But 
with  these  engines  it  did  not  get  this  chance.  If  the  bearing 
had  been  made  to  cover  part,  or  all  of  the  lower  half  of  the 
journal,  much  better  results  could  have  been  expected  as 
the  actual  unit  pressure  would  have  been  much  lower.  The 
oil  pump  also  did  not  seem  to  give  the  best  results.  It 
pumped  only  a  small  quantity  of  oil  at  each  stroke,  being 
driven  off  the  valve  gear,  and  the  feeling  was  that  the 
engine  ran  a  long  way  before  the  oil  started  to  get  on  the 
liearing.  This  pump,  of  course,  needed  some  looking  after, 
and  in  the  hands  of  a  strange  engineman  was  not  likely  to 
get  the  proper  attention.  It  is  hardly  necessary  to  say,  since 
oil  is  the  thing  dearest  to  a  railroad  company,  that  oil  for 
these  liearings  was  given  very  grudgingly.  In  this  connec- 
tion there  was  a  curious  thing.  When  breaking  in  one  of 
these  engines  it  seemed  almost  imperative  to  put  a  lot  of 
tallow  in  the  driving  box  cellars.  This  seemed  to  make  them 
run  cool  where  the  regular  oil  never  would. 

Failure  of  the  crank  shafts  got  to  be  rather  common,  and 
this,  together  with  the  trouble  of  breaking  the  engines  in, 
and  the  constant  hot  boxes,  made  their  cost  of  maintenance 
rather  high.  The  man  responsible  for  their  introduction 
left  just  when  the  experiment  was  well  under  way,  and  the 
rebuilding  of  more  engines  or  the  building  of  further  new 
ones  was  not  carried  on.  After  further  changes  in  the  de- 
partment, about  the  time  that  new-  cylinders  would  have 
ordinarily  bc^n  applied — this  company  puts  in  new  cylinders 
rather  than  attempt  to  bush  down  the  old  ones — the  engines 
were  rebuilt  to  correspond  with  the  two-cylinder  engines. 
There  is  no  doulit.  however,  that  in  many  respects  they  were 
the  finest  engine-  the   company  had. 

CjEori^.e  L.   Clouser. 


College  Men  in  Railroad  Shops 

PlTTSFl  RGH,    Pa. 

Ti>  THE  EiiiriiR : 

.\s  a  special  apprentice  I  was  very  much  interested  in 
.\lfred  H.  Burnham's  article  in  the  Octoljer  number  of  your 
magazine,  page  67  7.  In  my  opinion  Mr.  Burnham  places  too 
much  stress  on  the  social  features  of  his  training,  the  "rub- 
bing elbows  with  industry,"  and  not  enough  on  the  practical 
engineering  training  he  is  receiving.  The  absorption  of 
knowledge  pertaining  to  the  parts  of  IcKomotives,  freight  cars 
and  passenger  coaches  and  the  various  methods  by  which  they 
are  made  and  put  into  their  re^pective  places,  is  the  biggest 
opportunity  the  shops  offer  him:  because  so  long  as  he  is 
earning  his  livelihood  in  the  railroad  world  he  may  have 
plenty  of  positions  that  will  never  bring  him  into  contact  with 
the  labor  question,  but  he  will  always  have  need  of  some  por- 
tion of  his  shop  experience. 

Likewise  I  think  his  ideas  concerning  the  way  the  com- 
pany can  best  use  his  services  when  his  "time  has  been  served" 
are  rather  vague.  In  mv  estimation  the  special  apprentice  is 
of  use  to  the  company  in  any  one  of  three  classes  of  service. 
If  he  is  most  interested  in  the  mechanical  features  of  the 
shops,  as,  for  instance,  the  construction  of  locomotives,  he 
belongs  to  the  engineering  class.  If.  on  the  other  hand,  his 
ability  lies  in  the  elimination  of  wasteful  methods  of  shop 
production,  he  should  be  graded  in  the  efficiency  class. 
Finallv,  there  is  the  executive  or  managing  class,  in  which 
he  should  be  placed  if  he  shows  any  aptitude  for  adminis- 
tration. 

The  company  should  transfer  the  graduate  special  ap[)ren- 
tice  from  one  of  the  above  clas.ses  of  service  to  the  other  until 
it  finds  out  the  one  in  which  he  shows  the  most  ability. 

Sidney  H.  Pr.att. 

Special  Apprentice,  Baltimore  &  Ohio,  Glenwood,  Shops. 


Pouer  Laboralcry,  Mechanical  Engineering  Detartmenl.   The  Pennyslzania  Stale  College 


Broader  Training  Needed  for  College  Graduates 

Should   Acquire   a   General    Knowledge    of   Other   Departments   and 

Phases  of  Railroad  Work 

By  E.   B.   Fields* 

Special   Apprentice,   Atchison,   Topeka   &   Santa   Fe,   Albuquerque,   New  Mexico 


WITHIX  the  past  few 
vears  the  railroads  have 
evinced  an  ever  increas- 
ing willingness  to  employ  col- 
lege graduates  in  all  depart- 
ments. At  the  same  time  there 
has  been  a  constant  enlargement 
of  facilities  and  advantages  for 
utilizing  and  developing  the  ac- 
complishments and  training  ac- 
quired in  college.  Consequentlv, 
the  railroads  today  offer  to  the 
college  man  a  field  of  unlimited 
opportunity.  There  are  places 
to  be  had  in  all  branches  of  the 
service  for  those  men  who  are 
billing  to  make  the  most  ad- 
vantageous use  of  their  knowl- 
edge of  science  and  theor}-  by 
adding  to  it  a  knowledge  of 
practical  things  acquired  in 
actual  service. 

To  be  more  specific,  the  Santa 
Fe,  in  whose  service  the  WTiter 
is  engaged,  offers  unusual  op- 
portunities, particularly  to  those 
men  Avho  are  mechanically  in- 
clined. This  railroad  has  a 
splendid  course  of  intensive 
training, '  intended  to  convey  to 
the  man  a  thorough  and  prac- 
tical knowledge  of  the  work  required  to  keep  the  motive 
power  and  rolling  stock  in  good  condition. 

•Mr.  Fields  was  graduated  from  Pennsylvania  State  College  in  1922;  he 
took  the  course  in  Railway  Mechanical  Engineering.  This  article  received 
honorable  mention  in  the  special  apprentice  competition  which  closed  S>eptem- 
ber  1      The  first  prize  article  was  published  in  the  November  issue,  page  737. 
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The  course  is  essentially  a 
shop  course,  consisting  of  actual 
work  at  all  of  the  important 
operations  involved  in  the  con- 
struction, maintenance  and  re- 
jiair  of  locomotives  and  cars.  It 
includes  one  year  of  machine 
work,  one  year  of  locomotive 
erection,  and  one  year  of  diversi- 
fied experience  in  rhe  depart- 
ments directly  connected  with 
the  work*bf  the  first  two  years, 
;in(i  in  addition,  car  work,  road 
work  and  special  work,  such  as 
tests,  etc. 

A  close  personal  interest  is 
taken  in  the  man  to  sec  that  he 
acquires,  to  the  full  extent  of  his 
ability,  that  knowledge  of  the 
work  which  will  make  him  a 
useful  part  of  the  organization 
— an  asset  to  the  road.  Most  of 
the  railroads  have  that  idea  in 
view  when  they  attempt  to  train 
the  college  man  in  practical 
things. 


E.    B.    Fields 


Training  Not  Broad  Enough 

There  are,  however,  one  or 
two  essentials  lacking.  While 
tlie  man  acquires  a  thorough 
general  knowledge  along  mechanical  lines,  there  is  little 
opportunity  to  learn  about  the  other  departments  of  the  road, 
.such  as  operating,  financial,  maintenance-of-w;i\-,  etc.  While 
he  is  obtaining  the  fundamentals  of  maintenance  of  equip- 
ment, he  learns  little  or  nothing  of  such  things  as  determina- 
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tion  of  costs,  length  of  service  of  equipment,  construction  of 
and  improvements  in  buildings,  road,  machinery,  and  other 
equipment. 

The  special  course  could  be  improved  by  modifying  it  so 
as  to  include  sufficient  time  spent  in  the  other  departments 
to  acquire  a  general  knowledge  of  the  inter-relation  of  all 
the  departments.  It  is  not  necessary  that  the  man  familiar- 
ize himself  with  the  financial  statistics  of  the  road,  but  he 
should  have  some  idea  of  the  cost  of  repairs  and  what 
revenue  is  expected  from  the  rolling  stock.  This  is  the  only 
method  of  classifying  the  equipment  and  is  the  basis  of 
future  additions  and  betterments. 

This  additional  training  need  not  be  included  in  the  ap- 
prenticeship period  served  by  the  college  men.  In  fact,  it 
might  be  a  good  plan  to  arrange  that  it  be  optional  with  the 
man;  if  he  wishes  to  acquire  the  additional  experience,  let 
him  do  so;  or  even  better,  the  option  might  be  allowed  to 
those  men  showing  the  greatest  aptitude  during  their  course. 
The  man  might  thus  be  inspired  to  strive  to  greater  efforts 
during  his  apprenticeship. 

Take  Him  Into  Your  Confidence 

In  addition,  would  it  not  be  a  good  thing  if  the  man  were 

allowed  some  part  in  the  organization — a  voice  in  the  local 


management?  Allow  him  the  privilege  of  attending  such 
meetings  as  foremen's  meetings,  safety  meetings,  betterment 
meetings,  etc.  Allow  him  some  freedom  in  the  use  of  those 
powers  of  observation  and  methodical  organization,  which 
he  supposedly  has  developed  in  college,  to  the  solution  of 
the  problems  of  development  and  enlargement  of  plant  facili- 
ties and  increase  in  production.  His  ideas  might  result  in 
important  advantages  to  the  particular  road  of  which  he  is 
a  part.  It  is  not  intended  that  he  should  have  a  vote  in 
the  determination  of  policies;  but  since  the  main  idea  of  the 
training  is  to  fit  the  man  for  a  position  of  responsibility, 
managerial  and  executive,  it  would  seem  wise  that  he  should 
receive  some  insight  into  such  matters  along  with  the  other 
training.  Even  though  some  of  his  ideas  might  be  con- 
trary to  the  general  policies,  he  could  be  shown  where  he  is 
at  fault. 

How  may  the  college  man's  services  be  utilized  to  most 
advantage  by  the  railroad?  That  is  a  question  that  cannot 
be  answered  in  general.  It  is  rather  individual  personal 
characteristics  which  determine  a  man's  ability  to  render 
service.  But  by  obtaining  the  additional  training,  along 
with  the  general  knowledge  of  things  mechanical,  he  should 
be  most  valuable  by  specializing  in  the  branch  at  which  he 
is  the  most  apt,  or  in  which  he  is  the  most  interested. 


Two  Unique  Experiments  in  Co-operation 

The  Employee  Representation  System  on  the  Pennsylvania  and  the 
B.  &  O.  Agreement  with  the  Shop  Crafts 


TRANSPORTATION'S  fundamental  need— better  re- 
lationships between  the  management  and  the  men — 
w-as  the  major  topic  for  consideration  at  the  Six- 
teenth International  Conference  of  the  Transportation 
Department  of  the  Young  Men's  Christian  Associa- 
tion which  was  held  at  St.  Louis.  Mo.,  November  15-18. 
In  connection  with  this  part  of  the  program  two  interesting 
addresses  were  made,  covering  important  and  unique  experi- 
ments in  co-operation  which  are  now  being  made  on  a  large 
scale.  Co-operation  as  involved  in  the  employee  representa- 
tion s}-stem  on  the  Pennsylvania  was  described  by  E.  T. 
Whiter,  vice  president  of  the  Pennsylvania  Railroad  at 
Chicago,  and  the  Baltimore  &  Ohio  experiment  with  organ- 
ized labor  was  touched  upon  by  William  H.  Johnston, 
president  of  the  International  Association  of  Machinists. 
Mr.  Wliiter's  paper  dealt  with  mutual  co-operation  between 
the  public,  the  employees  and  the  owners,  but  space  limita- 
tions have  made  it  necessary  to  consider  only  that  part  deal- 
ing directly  with  co-operation  between  the  employees  and  the 
managements.  Abstracts  of  the  addresses  of  Messrs.  \Miiter 
and  Johnston  follow. 


Co-operation  Through  Employee 
f  Representation 

By   E.    T.    Whiter 

'  \'ice-President,  Pennsylvania  Railroad,   Chicago 

Railroad  emploxees  are  responsible  for  the  proper  jier- 
formance  of  their  daily  jobs.  More  so  than  in  any  other 
'  industry  they  largely  supervise  themselves.  On  the  Penn- 
sylvania Railroad",  for  instance,  over  240,000  employees  are 
scattered  through  13  states  and  the  District  of  Columbia. 
It  is  not  possible  to  supervise  every  man.  Yet,  discipline  is 
essential  and  the  proper  performance  of  the  job  depends  in 
larse  measure  on  the  employee's  attitude  toward  it.     Loyalty 


alone  is  a  great  determining  factor  in  making  good  or  bad 
service. 

Contented  Employees  a  Big  Asset 

Railroad  management  realizes  today  that  contented,  healthy 
employees,  mentally  and  physically,  are  one  of  the  greatest 
assets  a  railroad  can  have.  It  recognizes  the  virtue  of  every 
man's  aspirations  to  better  living  conditions,  to  an  education 
for  his  children,  and  to  independence  in  old  age.  And  with 
these  aspirations  it  sympathizes.  They  make  for  good  citi- 
zenship, and  in  order  to  help  in  advancing  these  ends  the 
Pennsylvania  Railroad  has  established  what  is  known  as 
the  Pennsylvania  Railroad  Employees'  Provident  and  Loan 
Association.  It  is  directed  by  employees,  elected  by  em- 
ployees; certain  of  the  company's  officers  act  as  advisors, 
and  the  expense  of  conducting  its  operations  is  borne  by  the 
company.  The  fund  enables  employees  to  purchase  stock 
of  the  Pennsylvania  Railroad  by  cash  payments  or  payments 
on  the  installment  plan;  it  enables  them  to  borrow  money, 
if  in  need;  it  enables  them  to  buy  or  build  homes;  it  furnishes 
the  opportunity  to  establish  savings  accounts;  and  it  enables 
any  who  wish  to  do  so  to  make  deposits  which  will  increase 
their  pensions  when  retired,  but  wholly  in  addition  to  and 
entirely  independent  of  the  pension  which  the  company  gives 
to  every  employee  without  cost  when  he  or  she  is  retired  at 
the  age  of  65  or  70  under  the  rules  of  the  pension  depart- 
ment. Officers  and  employees  are  alike  mutual  supporters 
of  the  Provident  and  Loan  Association,  which  marks  a  de- 
cided step  forward  in  a  co-operative  sense. 

There  is  a  growing  desire  on  the  part  of  both,  railroad 
managements  and  their  employees  to  co-operate  in  all  matters 
affecting  their  responsibilities  to  each  other  and  to  the  public 
which  they  serve.  Some  of  you  are  no  doubt  familiar  in 
a  general  way  with  the  success  which  we  have  had  on  the 
Pennsylvania  in  effecting  a  plan  of  co-operative  action  be- 
tween officers  and  employees.     Because  it  typifies  in  actual 
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practice  the  kind  of  co-operation  that  is  essential  in  our 
business,  let  me  give  you  a  short  outline  of  what  it  is  and 
what  it  means. 

A  Closer  Contact  With  Employees 

For  many  years  our  management  has  been  seeking  closer 
contact  with  the  employees,  because  it  was  recognized  that 
the  employee  had  a  right  to  have  and  should  have  more  than 
a  mere  "payday"'  interest  in  his  job,  and  that  he  should  have 
a  voice  in  matters  directly  concerning  his  welfare. 

As  far  back  as  1907  the  management  realized  that  a  care- 
fully considered  treatment  of  labor  questions  was  necessary 
if  the  company  wished  to  thrive  as  a  successful  institution. 
Aj  an  initial  effort  there  was  organized  a  committee  of  officers 
of  the  railroad,  to  sit  as  an  appeal  body  of  complaints  filed 
with  the  general  manager  by  the  employees,  and  to  act  as 
counsel  in  advising  the  general  manager  as  to  the  merits  or 
demerits  of  particular  cases. 

We  have,  in  the  last  three  years,  put  in  effect  a  compre- 
hensive plan,  the  keystone  of  which  is  a  joint  committee  for 
each  general  class  of  employees,  which  is  the  highest  authority 
on  the  railroad  in  tlie  determination  of  all  questions  affecting 
wages,  working  conditions  and  discipline.  These  committees 
are  composed  of  an  equal  number  of  employee  representa- 
tives, elected  by  secret  ballot,  and  of  management  repre- 
sentatives. If  a  two-thirds  vote  cannot  be  had.  the  com- 
mittee itself  decides  how  a  final  determination  shall  be 
reached.  No  executive  officer  of  the  company,  or  the  board 
of  directors  even,  has  veto  power  over  the  decisions  of  these 
joint  committees. 

When  we  first  began  to  change  our  managerial  attitude 
toward  tiie  problems  arising  in  connection  with  letting  the 
workmen  help  manage  on  questions  concerning  their  inter- 
ests, many  questions  arose  as  to  what  would  be  the  general 
effect  of  the  changed  relationships  as  affecting  supervision 
and  discipline.  Considerable  hesitancy  was  shown  on  all 
sides  by  supervisory  officers  toward  adopting  industrial  pol- 
icies which  might  have  a  tendency  to  weaken  that  disci- 
plinar\-  control  which  must  at  all  times  be  exercised  by  man- 
agement, from  the  lowest  to  the  highest  supervising  officer. 

This  new  relationship  between  management  and  men  on 
the  Pennsylvania  Railroad  System  has  not  meant  abdication 
of  purely  managerial  functions.  It  does  mean  that  our  em- 
ployees, by  slow,  short  steps,  taken  over  a  considerable  period 
of  time,  beginning  as  early  as  1907,  have  been  given  an  in- 
creasingly larger  voice  in  determining  those  questions  which 
arise  in  the  course  of  their  daily  work  which  involve  dift'er- 
ences  of  opinion  between  the  management  and  employees. 

Progress  by  Evolution 

It  has  been  realized  by  those  who  have  participated  in 
these  discussions  that  the  problem  of  the  extent  of  employee 
participation  must  come  by  evolution,  and  progress  only  as 
changing  conditions  warrant.  It  meant  that  when  the  man- 
agement began  to  invite  the  co-operation  of  the  employees  in 
the  settling  of  questions  in  which  the}-  were  closely  interested 
and  concerned,  the  employees  themselves  must  be  broad- 
minded  enough,  experienced  enough  and  well  enough  bal- 
anced to  recognize  their  responsibility  in  the  handling  of 
those  matters.     These  results  are  being  realized. 

By  some  this  new  relation  in  industrial  management  is 
mistakenly  called  "industrial  democracy";  sometimes  it  is 
called  "a  company  union";  again  it  is  called  "letting  the 
workman  help  you  manage."  But  to  us  on  the  Pennsylvania 
Railroad  it  is  known  as  "employee  representation,'" — and  it 
is  just  that  very  thing,  with  all  that  the  words  imply.  Man- 
agement has  not  abdicated  its  right  to  promulgate  any  orders 
or  instructions  or  to  impose  discipline  in  its  best  judgment, 
and  .management  transmits  the  decision  of  reviewing  com- 
mittees, which  it  is  in  good  faith  bound  to  obey. 

One  of  our  officers,  a  superintendent,  who  has  had  many 


\ears"  exjKTience  as  an  ofticer  of  the  company  under  the  old 
regime,  and  who  now  meets  committees  regularly  each  month 
in  accordance  with  the  plan  set  up,  when  asked  recently 
whether  he  would  welcome  a  return  of  the  old  order,  declared 
emphatically  that  under  no  circumstances  would  he  want  to 
return  to  the  old  order  or  relationship  existing  between  em- 
ployer and  employee.  He  pointed  out  that  never  in  all  his 
many  years'  service  as  an  officer  had  he  ever  experienced 
such  willingness  to  co-operate,  nor  such  actual  co-operation 
between  men  and  management,  as  was  taking  place  today 
under  our  employee  representation  plan.  He  st'ated  he  hoped 
we  would  never  go  back  to  the  old  order,  that  men  knew  their 
officers  better  today,  that  officers  knew  their  men  better,  and 
that  they  had  more  tolerance  of  one  another's  viewpoints, 
more  sympathy  for  one  another's  problems,  becau.se  manage- 
ment was  acquainting  the  employees  with  its  problems  and 
yice  versa,  and  out  of  it  all  was  growing  a  bond  of  unified, 
friendly  understanding  such  as  had  never  before  existed. 

The  Pennsylvania  Railroad  has  brought  about  this  co- 
operative spirit  by  dealing  directly  with  its  own  employees, 
and  regardless  of  the  fact  that  the  United  States  Labor  Board, 
I  am  sorry  to  say,  has  endeavored  unsuccessfully  to  do  ever>'- 
thing  it  could  to  force  the  Pennsylvania  to  recognize  certain 
labor  unions  as  representing  its  employees,  and  against  the 
expressed  wishes  of  the  employees  themselves. 

Co-operation — Organized  Railroad 
Labor's  Contribution 

By  Wm.  H.  Johnston 
President,  International  Association  of  Machinists 

Co-operation  is  a  word  much  used,  but  little  understood. 
If  I  am  boss,  and  want  you  to  help  me,  I  may  ask  vou  to 
"co-operate."'  But  when  you  ask  me  to  do  something  you 
desire  in  return,  I  tell  you  to  put  on  your  hat  and  shut 'the 
door  from  the  outside.  This  is  not  co-operation.  It  may 
have  the  "operation,"  but  it  doesn't  have  the  "co."  Co- 
operation implies  equalit}'  on  both  sides.  It  is  not  a  matter 
of  charity,  it  is  a  matter  of  mutual  work  for  mutual  advan- 
tage. 

Two  people  do  not  co-operate  if  one  of  them  does  all 
tlie  work  and  the  other  has  all  the  advantage.  Two  people 
cannot  co-operate  if  one  of  them  is  master  and  the  other  is 
servant.  I  do  not  mean  that  a  railroad  man  sljould  not  obey 
the  orders  of  his  official  superior,  but  I  mean  that  the  rela- 
tion between  the  two  should  be  like  the  relation  between  a 
public  executive  and-a  citizen  rather  than  like  that  between 
an  emperor  and  a  subject.  It  is  necessary  to  have  executives. 
But  it  is  necessary  also  to  protect  the  rights  of  the  citizen. 
That  is  the  reason  we  have  codes  of  law,  and  speak  of  a  gov- 
ernment of  law  rather  than  a  government  of  men.  Our 
national  government  is  a  great  co-operative  enterprise. 

Co-operation  is,  therefore,  something  stronger  than  a  mere 
vague  desire  of  a  formless  mass  of  people  to  help  each  other. 
It  requires  organization,  an  organization  intelligent  enough 
to  make  laws,  and  strong  enough  to  enforce  them.  It  re- 
quires organization  which  will  define  the  relationships  be- 
tween executives  and  men  in  such  a  way  that  both  may  retain 
their  equality  while  performing  their  respective  duties,  that 
the  rights  and  privileges  of  both  may  be  respected,  and,  con- 
sequently, that  both  may  be  free  to  co-operate  with  each 
other  and  render  the  maximum  of  sen-ice  to  the  general  public. 
Where  the  Union  Comes  In 

Here  is  where  the  union  comes  in.  It  furnishes  an  essen- 
tial part  of  the  co-operative  organization.  Bear  in  mind  that 
absolute  monarchies  may  have  laws  as  well  as  republics. 
The  difference  is  that  in  one  case  all  the  law  comes  from 
above,  and  in  the  other  the  people  have  a  say.  A  railroad 
with  no  unions   would  be  like  an   absolute  monarchy.      It 
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would  have  organization,  but  this  would  not  be  an  organiza- 
tion in  which  true  co-operation  is  possible.  But  a  railroad 
which  makes  agreements  with  unions  may  be  compared  to  a 
republic.  The  voluntar)'  organizations  of  the  men  through 
those  selected  for  that  purpose  represent  their  wishes  and 
needs.  The  railroads  through  management  represent  their 
wishes  and  needs.  The  agreement  between  these  two  on 
wages,  hours,  working  rules,  and  so  on,  is  the  code  of  law 
which  protects  the  rights  of  both.  It  is  the  basis  of  organized 
co-operation. 

It  may  seem  strange  to  some  that  a  union  should  be  spoken 
of  as  an  organization  furthering  co-operation  between  man- 
agement and  men.  Has  there  not  been  much  friction  between 
them?  Have  there  not  been  strikes?  Of  course  there  have 
been  friction  and  strikes,  but  I  firmly  believe  that  these  are 
a  transitory  phase  of  the  relationship.  It  is  only  natural  that 
in  the  beginning  the  representatives  of  both  should  feel  their 
owTi  desires  vividly  and  the  desires  of  the  other  side  faintly. 
In  the  beginning,  all  railroads  have  operated  like  absolute 
monarchies.  No  absolute  monarchy  in  historv'  was  changed 
into  a  truly  constitutional  government  without  a  good  deal 
of  conflict  between  the  crown  and  the  people.  Power  is  not 
given  up  easily  or  acquired  easily.  But  in  the  end,  all  rulers 
and  executives  must  come  to  see  that  they  need  help  of  the 
true  representatives  of  the  governed  in  the  task  of  govern- 
ment. The  union  representatives  on  a  railroad,  if  welcomed 
and  given  a  fair  opportunity  to  present  the  desires  of  their 
constituents,  can  help  the  management  to  remove  causes  of 
dissatisfaction  which  destroy  morale.  Thev  mav  frame  a 
code  of  industrial  law  under  which  the  men  can  work  with  a 
feeling  that  they  have  had  a  part  in  its  making  and  that 
justice  is  being  accorded  them.  The  men  will  be  free  and 
co-operating  citizens  of  the  road,  subject  to  its  laws  and 
executives  because  they  recognize  their  fairness  and  neces- 
sit}'.  With  such  a  feeling  a  man  will  work  better  than  with 
the  feeling  that  he  is  being  driven  against  his  will. 

Unions  as  Co-operators 

As  long  as  unions  are  aggressively  fought,  they  will  ag- 
gressively fight  back.  When,  tinally,  it  is  realized  that  the> 
have  come  to  stay,  they  may  be  tolerated  as  a  necessary  evil. 
The  emphasis  is  still  on  friction  and  hostility.  But  when 
unions  become  recognized  as  a  necessary  part  of  the  rail- 
road's organism,  they  are  then  in  a  position  to  exercise  their 
full  powers  in  behalf  of  co-operation.  They  can  turn  to 
positive  purposes.  On  the  basis  of  justice  and  confidence, 
both  sides  can  emphasize  the  mutual  advantage  in  construc- 
tive measures.  Because  the  organizations  of  labor  have,  in 
their  former  struggles,  developed  the  power  to  refuse  co- 
operation, they  now  have  the  power  to  exercise  co-operation. 
This  phase  of  the  unions'  activitv'  is  just  beginning  to  come 
into  being.  It  is  a  great  power  for  good,  and  it  may  help 
to  solve  some  of  the  biggest  problems  of  the  railroad  industry. 

I  want  to  emphasize  as  strongly  as  I  know  how  the  fact 
that  in  the  task  of  positive  co-operation  in  the  railroad  in- 
dustry there  can  be  no  substitute  for  the  genuine  unions 
of  the  railroad  employees.  \\"hen  historians  wish  to  test  the 
character  of  any  government  they  ask  who  controls  the  purse- 
strings.  Who  construes  the  right  of  suffrage?  If  the  people, 
then  the  government  is  democratic.  But  if  some  king  or 
autocratic  agency  levies  the  taxes,  makes  the  appropriations 
and  says  who  shall  and  shall  not  vote,  then  any  outward 
form  of  democracy  is  but  a  sham  and  a  delusion. 

I  wish  to  submit  for  your  respectful  consideration  the 
nature  and  structure  of  our  genuine  railroad  unions  in  their 
relation  to  railroad  management  as  an  aid  in  co-operation. 
Tfiese  unions,  16  of  them,  the  transportation  brotherhoods, 
the  shop  crafts,  the  signalmen,  the  telegraphers,  the  clerks, 
the  maintenance-of-way  workers,  are  purely  voluntary  and 
democratic  organizations  of  railroad  employees.  Taken  in 
the  aggregate  they  encompass  in  their  membership  and  speak 
for  at  least  75  per  cent  or  1,500,000  of  our  2,000,000  railroad 


workers.  They  are  entrusted  by  each  individual  member 
with  authorit}'  to  safeguard  his  economic  welfare  in  the  in- 
dustry. This  is  their  primary  function.  That  they  have 
grown  and  won  the  confidence  of  the  vast  majority  of  our 
railroad  men  testifies  not  only  to  their  economic  necessity 
from  the  vie^^pomt  of  the  rank-and-file  but  also  to  their 
constructive  possibilities  from  the  viewpoint  of  the  welfare 
of  the  transportation  industry. 

These  organizations  have  developed  leadership,  have 
brought  men  to  the  front  in  whom  the  membership  has  im- 
plicit confidence,  who  talk  for  them,  who  guide  them,  who 
aid  them,  who  are  factors  in  American  railroading.  In  short, 
you  will  find  that  there  has  grown  up  in  the  railroad  industry, 
under  the  most  democratic  auspices  yet  designed  by  men,  not 
only  a  group  of  leaders  and  representatives  of  our  railroad 
workers  who  are  trusted  by  their  constituents,  but  also  a 
remarkable  tradition  of  fraternity,  coherence  and  unity. 
There  is  spirit  and  purpose  in  these  organizations,  and  they 
have  developed  that  internal  discipline  necessary  to  sustain 
this  spirit  and  carr\'  forward  this  purpose. 

The  spirit  and  purpose  to  which  I  refer  derives  its  greatest 
support  from  the  interrelation  of  these  organizations,  their 
affiliation  \\ith  one  another,  their  mutual  co-operation.  This 
is  what  strengthens  them,  this  is  what  gives  the  individual 
member  self-reliance  and  pride  in  his  position  as  a  railroad 
man.  This,  perhaps  more  than  anything  else,  is  what  safe- 
guards his  status,  insures  his  stability  and  assures  him  the 
squarest  deal  possible  in  the  matter  of  adjusting  wages, 
working  rules  and  grievances. 

Now  it  is  precisely  the  insurance  of  this  spirit  of  organized 
labor,  as  made  possible  through  affiliation  of  the  workers  on 
one  railroad  with  those  of  other  railroads  and  industries, 
which  is  so  bitterly  resented  by  those  who  profess  to  hope 
for  lasting  co-operation  by  building  on  foundations  other 
than  those  of  the  genuine  voluntary  organizations  of  our 
railroad  workers.  But  it  is  exactly  the  very  presence  of 
this  spirit  and  the  faculty  for  carrying  through  their  pur- 
poses which  places  the  regular  unions  in  such  an  unusual 
position  to  develop  co-operation  with  management  to  the 
highest  degree  possible.  In  other  words,  I  maintain  that 
no  other  type  of  employees'  organization  is  as  well  consti- 
tuted as  the  railroad  unions  of  organized  labor  to  benefit 
the  railroad  industrs-  under  a  policy  of  true  co-operation. 

As  I  have  already  indicated,  co-operation,  when  it  is  sound 
and  enduring,  must  be  absolutely  voluntary'.  No  duress,  no 
matter  how  remotely  or  indirectly  applied,  no  artificial  stimu- 
lation, through  special  financial  incentives  such  as  piece 
work,  no  intriguing  the  conventional  forms  of  "non-finan- 
cial" incentives,  profit  sharing,  or  employee  stock  sales  will 
create  lasting  voluntarj'  co-operation  on  the  part  of  the  rail- 
road workers.  Nor  indeed  does  any  artificially  created,  un- 
affiliated, undemocratic  organization  of  employees  provide 
the  foundation  upon  which  to  build  real  co-operation.  In 
the  very  nature  of  things  the  latter  t\'pe  of  organization  can 
and  does  exist  only  by  managerial  fiat.  It  dare  not  tolerate 
in  its  ranks  employees  who  are  loyal  to  legitimate  organized 
railroad  labor.  Witness  the  turmoil  on  those  roads  where 
for  instance  the  shop  strike  has  been  disposed  of  and  where 
so-called  company  unions  are  trying  to  function  and  where 
men  are  obliged  to  drop  their  union  membership  if  they  wish 
to  enter  or  remain  in  the  service. 

The  B.  &  O.  Experiment 

Some  time  ago  I  said  publicly  that  the  International  As- 
sociation of  Machinists  was  searching  eagerly  for  a  pro- 
gressive employer  who  would,  on  the  basis  of  full  recogni- 
tion of  the  union,  accept  our  co-operation  for  the  increasing 
of  efficiency  and  the  furthering  of  economy  in  the  interest 
of  service  to  the  public.  It  would  be  understood,  of  course, 
that  any  benefits  accruing  to  the  concern  through  improved 
service  would  be  shared  justly  between  the  parties  responsi- 
ble therefor.     Since  that  time  we,  together  with  the  other 
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railroad  shop  crafts,  have  found  siuli  an  employer  in  one 
of  the  great  railroad  systems  of  the  country — the  Baltimore 
&  Ohio.  We  have  made  an  agreement  for  mutual  co-opera- 
tion, and  have  worked  out  a  concrete  experiment  in  the  shops, 
with  which  both  sides  are  pleased.  I  think  we  can  now  give 
points  in  efficiency  and  economy,  in  better  shop  service,  in 
improved  morale,  to  any  railroad  which  relies  on  piece  work 
or  other  speeding-up  devices,  or  seeks  to  circumvent  genuine 
trade  unionism. 

Briefly  I  might  summarize  the  development  in  co-operation 
on  the  Baltimore  &  Ohio,  first,  as  the  acceptance  by  the 
Baltimore  &  Ohio  management  of  the  standard  shop  craft 
unions  as  the  proper  agencies  representing  the  shopmen.  But 
instead  of  being  simply  tolerated  as  a  necessary  evil,  with 
a  purely  negative  attitude  toward  the  welfare  of  the  rail- 
road, they  are  now  regarded  as  desirable  agencies  in  the 
stimulation  of  human  efficiency  on  the  Baltimore  &  Ohio. 
Thus  the  ordinary  negative  attitude  which  results  from  the 
usual  status  accorded  the  shop  unions  by  most  managements 
is  here  displaced  by  a  constructive,  helpful  attitude  toward 
management. 

On  the  basis  of  this  understanding  we  have,  among  other 
things,  placed  at  the  disposal  of  the  Baltimore  &  Ohio  a 
service  to  help  improve  the  morale  of  the  mechanical  depart- 
ment through  our  union  organizations.  It  is  our  purpose  to 
align  the  locals,  sliop  federation,  districts  and  system  federa- 
tions of  the  Baltimore  &  Oliio  shopmen  definitely  behind  a 
constructive  program  of  improved  shop,  yard  and  roundhouse 
operation,  better  maintenance  service,  increased  production, 
safety  and  the  elimination  of  waste.  The  management  on 
the  other  hand  has  assured  us  that  it  will  do  what  it  can  to 
make  this  improved  maintenance  economy  count  in  the  di- 
rection of  steady  work  the  year  around.  Thus  the  men  need 
have  no  fear  that  better  production  on  their  part  is  going  to 
result  in  furloughs  just  that  much  sooner,  as  ordinarily  hap- 
pens on  railroads  where  narrow  economy,  piece  work  and 
anti-union  policies  prevail.  And  finally  it  is  definitely  ac- 
cepted by  both  management  and  shopmen  that. 

"The  welfare  of  the  Baltimore  &  Ohio  Railroad  and  its  em- 
ployees is  dependent  on  the  service  which  the  railroad  renders  the 
public.  Improvements  in  this  service  and  econorny  in  operation 
and  maintenance  expenses  result  chiefly  from  willing  co-operation 
between  the  railroad  management  and  the  voluntary  organization': 
of  its  employees.  When  the  groups  responsible  for  better  service 
and  greater  efficiency  share  fairly  in  the  benefits  which  follow  their 
joint  efforts,  improvements  in  the  conduct  of  the  railroads  are 
greatly  encouraged.  The  parties  to  this  agreement  recognize  the 
foregoing  principles  and  agree  to  be  governed  by  them  in  their 
relations." 

This  quotation  is  the  preamble  to  the  agreement  negotiated 
last  May  between  the  Baltimore  &  Ohio  management  and  the 
Baltimore  &  Ohio  System  Federation  No.  30.  It  reflects  the 
spirit  and  purpose  which  guides  the  individual  unions  com- 
posing this  federation  in  their  relation  to  the  Baltimore  & 
Ohio  Railroad. 

The  service  we  have  put  at  the  disposal  of  the  Baltimore 
&•  Ohio  is  of  the  most  superior  engineering  character.  It  is 
under  the  general  direction  of  O.  S.  Beyer,  Jr.,  who  is  re- 
tained by  us  as  consulting  engineer.  Mr.  Beyer,  aside  from 
his  training  as  an  engineer  in  our  best  technical  schools,  his 
practical  experience  as  a  railroad  man  which  he  acquired 
in  the  service  of  the  industry,  has  a  grasp  of  the  human 
problems  of  railroading  which  is  not  only  necessary  but 
indispensable  for  the  guidance  of  such  a  service. 

The  Underlying  Idea 

The  idea  underlying  our  service  to  the  Baltimore  &  Ohio 
may  be  compared  to  the  idea  which  underlies  the  engineering 
services  extended  to  railroads  by  large  supply  corporations 
which  have  contracts  with  these  railroads  to  furnish,  let  us 
say,  arch  brick,  superheaters,  stokers,  or  lubricating  oils. 
The  union  members  furnish  their  services,  and  also  help  the 
road  with  expert  advice  as  to  how  to  employ  those  services 
to  the  best  advantage  to  all.     In  response  to  the  recognition 


accorded  us  by  virtue  of  the  agreement  or  contract  existing 
between  us  and  the  management  it  becomes  peculiarly  feas- 
ible for  us  to  take  steps  which  will  develop  greater  confidence 
between  management  and  men,  and  create,  as  it  were,  an  all- 
pervading  collective  will  for  the  major  purposes  of  rail- 
roading; namely,  efficient  satisfactory  service  to  the  public, 
a  fair  return  to  the  investors  and  adequate  wages  and  steady 
employment  for  the  workers. 

The  developments  on  the  Baltimore  &  Ohio,  to  which  I 
refer,  have  now  lieen  under  way  definitely  since  last  Febru- 
ary. There  is  not  time  here  to  go  into  the  details  of  these 
developments.  Suffice  to  say  that  one  of  tlie  principal  shops 
of  that  railroad  was  selected  in  which  to  work  out  the 
technique  of  co-operation  under  Mr.  Beyer's  direction.  This 
has  now  been  done  and  the  results  achieved  are  being  worked 
up  in  report  form  as  a  practical  object  lesson  of  the  benefits 
to  be  derived  from  co-operation.  At  the  same  time  the 
general  labor  policy  upon  which  co-operation  on  the  Balti- 
more &  Ohio  is  based  is  being  brought  home  to  every  repre- 
sentative of  management  and  every  union  representative  as 
well  as  to  every  sliopman  all  over  the  .system.  So  that  when 
this  new  policy  is  tliorouglily  understood  it  simply  becomes 
a  matter  of  taking  definite  practical  steps  to  carry  it  over 
into  the  multitudinous  daily  actions  and  relations  whicli 
constitute  railroad  maintenance  operation. 

Conclusion 

In  conclusion,  let  me  emphasize  just  two  important  things. 
First,  although  we  have  been  intensively  active  on  the 
Baltimore  &:  Ohio  for  barely  eight  months,  and  the  surface, 
so  to  speak,  has  hardly  been  scratched,  the  effect  of  the 
new  policy  of  co-operation  on  that  road  is  clearly  manifest- 
ing itself  in  the  splendid  service  the  road  is  rendering  the 
public,  the  high  economy  with  which  it  is  being  operated 
and  the  excellent  morale  which  prevails  through  the  rank- 
and-file.  These  facts  are  statistically  demonstrable,  es- 
pecially when  we  compare  the  Baltimore  &  Ohio  with  some 
of  its  competitors  who  maintain  a  different  labor  policy. 
Second,  I  want  to  say  that  we,  the  legitimate,  standard, 
genuine  unions  of  the  shopmen,  are  more  than  eager  to  offer 
the  same  positive  co-operation  to  any  railroad  management 
which  is  intelligent  enough  and  courageous  enough  to  see 
the  inevitaiile  logic  of  events  and  one  whose  railroad  condi- 
tions are  ripe  for  such  co-operation.  I  maintain  that  such 
a  management  would  never  again,  as  long  as  it  retains 
its  good  senses,  desire  to  see  the'  affiliated  shop  craits  effaced 
from,  the  scheme  of  thina;s  on  its  road. 


A  Suggested  Basis  of  Proportions  for 
Driving  Axle  Keys 

By   H.    J.    Coventry 
Mechanical  Engineer,  Harry  Vissering   &   Co.,   Chicago 

r\RI\TNG  axle  keys,  being  a  small  item  and  in  the  nature 
of  a  security  device  rather  than  a  means  of  sole  fixing 
of  wheel  to  axle,  have  not,  perhaps,  received  much  attention, 
hence  it  has  been  considered  sufficient  to  make  the  key 
dimensions  of  width  and  thickness  bear  some  relation  to  the 
axle  diameter  and  to  base  standard  sizes  accordingly.  That 
this  method  is  not  entirely  correct  will  be  appreciated  when 
it  is  rememliered  that  a  driving  axle  must  be  designed  for 
combined  torsion  and  bending.  Obviously,  the  key  is  en- 
tirely independent  of  the  bending  of  the  axle  and  takes  only 
the  torsionah  shear  force.  Hence  a  particular  key  might  be 
quite  suitable  for  entirely  different  diameters  of  axles. 

For  practical  reasons  and  in  order  to  limit  the  numljer 
of  sections  of  key  steel  stock  it  is  inevitable  that  some  keys 
would  be  more  heavily  stressed  than  others  but,  if  a  suitable 
basic  stress  is  adopted,  any  divergence  above  or  below  will 
not  be  detrimental. 
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In  the  diagram,  Fig.  1,  let 

T  =   force  at  periphery  of  wheel  in  pounds 
F  ^   force  acting   on  key  in  pounds 

d  =:  diameter  or  axle  in  inches 
D  =   diameter  of  wheel  in  inches 
b  ^   breadth  of  key  in  inches. 

t  =  thickness  of  key  in  inches 

1  1=  length  of  key  in   inches 
Length  of  key  is  usually  made  J4  in.  less  than  wheel  seat. 

Take  shear  stress  at  10,000  lb.  sq.  in.  and  bearing  pressure 
at  25.000  lb.  sq.  in.  for  high  grade  steel. 
Area  to  shear  =      b  X  1 
tXl 
Area  to  bearing  = assuming  key  is  sunk  for  half 

its  thickness  in  the  axle. 

Then  F  =  10,000  bl (1 ) 

25,000  tl 
and  F  = (^  2 ) 

2 

10.000 

from  which  we  find  t  =: b  =;  .8b ( J ) 

12,500 
As  the  key  or  keys  in  one  wheel  will  onl}-  be  required  to 
transmit  half  the  total  work  of  the  cylinders,  we  may  take  T 


Fig.   1 

equal  to  half  the  tractive  effort.      (For  Mallet  engines,  take 
half  the  tractive  effort  developed  by  one  set  of  cylinders.) 

d        Te       D 
From  tlie  principle  of  moment  F  X  —  ^  —  X  — 

2  2  2 

TeD 

F  = (4) 

2d 
where  Te  =  tractive  effort  in  pounds.    Substituting  the  value 
of  F  in  equation  (1) 

TeD 

• =  10,000  bl 


2d 


TeD 


and 


b  =  - 


20.000  dl 


(5) 


We  now  have  the  breadth  of  key  as  a  function  of  four 
variables,  and  while  this  formula  gives  correct  value*  its  use 
would  entail  a  different  ke}-  for  almost  every  case.  A  process 
of  averaging  has  therefore  been  adopted,  reducing  the  value 
of  i>  to  a  function  of  Te  and  D. 

From  a  large  number  of  existing  engines  representing  over 


60  different  sets  of  values  for  tractive  effort,  axle  diameter, 
wheel  diameter  and  seat,  a  table  has  been  made,  a  sample  of 
which  is  given  in  Table  I. 

Key  width  b  was  calculated  in  each  case  by  equation  (5). 
The  values  of  the  product  of  Te  and  D  and  b  were  then 
plotted  as  shown  on  Fig.  2. 

It  will  be  noticed  that  while  the  plotted  points  are  consid- 
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erably  scattered,  they  do  tend  in  a  general  direction,  and  this 
is  estimated  by  the  straight  line  drawn  among  the  points. 

The  law  to  a  straight  line  graph  is 
b  =  a  +  c  Te  D 
where  a  and  c  are  constants. 

Taking  any  two  simultaneous  values  for  b  and  Te  D  from 
the  line,  we  may  find  the  value  of  b  or  the  equation  of  the 
line.     This  comes  to 

TeD 

b  =  .28  +  .0061  — 

10,000 

From  this  equation,  the  values  of  b  have  been  calculated 
and  the  nearest  practical  size  taken.  A  sample  is  shown  in 
Table  II  and  the  complete  list  made  from  this  working  is 
given  as  Table  III. 


Table  1 

Engine  Te  d  X  1  D 

A    27,200  8^  in.  by /Kin.  63 

B    41.946  9J4  in.  by  7J^,  in.  51 

T.4BLE  II 

Wheel  Tractive  Calculated 

diameter  force  key  width 

51  in 20,000  lb.  0.9     in. 

63  in 40,000  lb.  1.82  in. 

63  in 75,000  lb.  3.16  in. 

75  in. 35.000  lb.  1.85  in. 

T.SBLE    III 

Wheel  Tractive 

diameter  force 

51  in 20,000  lb.  1 

51  in 40,000  lb.  74 

56  in 15,000  lli.  % 

56  in 20,000  lb.  % 

56  in 25,000  lb.  1% 

56  in 30,000  lb.  1 54 

63  in 15,000  lb.  Ji 

63  in 20,000  lb.  1 

63  in 25,000  lb.  I'A 

63  in 30.000  lb.  1}4 

63  in 35,000  lb.  i/i 

63  in 40,000  lb.  7A 

63  in 45,000  lb.  1 

63  in 50,000  lb.  1  Ji 

63  in 55,000  lb.  1}4 

63  in 60,000  lb.  1  M 

63  in 65,000  lb.  l/a 

65  in 70,000  lb.  lyi 

63  in 75,000  lb.  1"^ 

75  in 15,000  lb.  1 

75  in 30,000  1b.  1  "/S 

75  in 35,000  lb.  % 

75  in 40,000  !b.  I 

75  in 50,000  lb.  I'A 

79  in 20.000  lb.  VA 

79  in 25,000  lb.  ly^ 

79  in 30,000  lb.  J^ 


Te  X  D 
1,710,000 
2,140,000 


1.35 
l.S 


Key  size 

1       in.  by    J^  in. 

7/i  in.  by    H  in. 

1J4  in.  by  15^  in. 

1i  in.  by    ^  in. 


Number 
of  keys 

1 

2 

2 


Key  size 

in.  by    ^ 

in.  by    M 

in.  by    54 

m.  by    Yt 

■n.  by     7/i 

in.  by  1 

in.  by    H 

In.  by    Yi 

in.  by  1 

in.  by  154 

in.  by    H 

m.  by    Yi 

in.  by     Yi 

in.  by    Yi 

in.  by  1 

in.  by  1 

in.  by  1  Yi 

in.  by  1  "4 

in.  by  114 

in.  by     ?i 

in.  by  154 

in.  by    Yi 

in.  by  ^ 
1.  by  1  m, 
I.  by  1  in 
I.  by  154  in 
1.  by    Yi  in 


Number 
of  keys 

1 

2 


Class  G-3C  Pac 


Canadian  Pacific  Standard  4-6-2   Locomotive 

Heavy  Pacific  Type  with  Weil-Proportioned  Boiler — Interesting 
Trucks  and   Many   Improvements   in  Details 


IMPORTANT  passenger  trains  on  the  Canadian  Pacific 
have  been  handled  for  many  years  by  locomotives  of  the 
Pacific  type  with  driving  wheels  of  75  in.  and  70  in.  diam- 
eter. For  quite  a  period  locomotives  having  a  tractive  force 
of  from  30,000  lb.  to  35,000  lb.  were  sufficiently  powerful 
to  meet  traffic  conditions,  but  an  increasing  number  of  pas- 
senger cars  to  a  train,  greater  weights  of  the  cars  and  a 
desire  to  furnish  first-class  service  made  it  necessary  to 
increase  materially  the  power  of  the  locomotives.  After  a 
thorough  study  of  the  situation,  two  new  designs  of  Pacific 
t>'pe  locomotives  were  brought  out  in  1919  to  meet  the  re- 
quirements of  operation  even  in  severe  winter  weather  and  to 


Angus  shops,  Montreal,  10  locomotives  of  Class  G3,  num- 
bered in  the  2,300  series,  and  18  locomotives  of  Class  G4, 
numbered  in  the  2,700  series.  Both  clas.?es  were  given  long 
tests  under  all  kinds  of  conditions  and  on  many  divisions. 
As  a  result  of  these  extended  tests,  which  included  careful 
observations  of  the  actions  of  all  parts  of  the  machinery  and 
boilers,  a  somewhat  modified  design,  known  as  Class  G3c, 
has  been  completed  and  adopted  as  the  standard  Pacific  t}"pe 
for  heavy  main  line  passenger  trains.  Sixteen  locomotives 
of  the  new  design  have  been  built  this  year  by  the  Monti-eal 
Locomotive  Works  and  are  now  in  service. 

These    new    passenger   locomotives    which    are    numbered 


A   Screw   Reverse   Gear   Gives  Close   Adjustment   of   Cut-off 


conform  to  the  limitations  of  bridges  and  right-of-way  re- 
strictions. The  two  designs  were  similar.  One,  known  as 
Class  03,  had  25-in.  by  30-in.  cylinders,  75-in.  driving 
wheels  and  a  tractive  force  of  42,600  lb.  The  other,  known 
as  Class  G4,  had  24jS-in.  by  30-in.  cylinders,  70-in.  driv- 
ing wheels  and  a  tractive  force  of  43.700  lb.  In  the  period 
of  1919,  1920  and  1921,  the  Canadian  Pacific  built  at  the 


2310  to  2i2i  inclusive,  have  25-in.  by  30-in.  cylinders, 
75-in.  driving  wheels,  2,252  cylinder  horsepower,  and  a 
rated  tractive  force  of  42,600  IId.  The  weight  in  working 
order  of  the  engine  alone  is  300,500  lb.,  of  which  weight 
181,500  lb.  is  on  the  drivers,  60,000  lb.  on  the  front  truck 
and  59,000  lb.  on  the  trailing  truck.  These  weights  give  a 
factor  of  adhesion  of  4.26  and  a  locomotive  weighing  133.7 
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lb.  per  cylinder  hon^epower.  The  tender  is  of  the  rectangu- 
lar water  bottom  type,  weighs  188,500  lb.  in  working  order 
and  carries  8,000  Imperial  gallons  (9,600  U.  S.  gallons)  of 
water  and  12  tons  of  coal. 

Ample  Boiler  Capacity  Provided 

Adequate  boiler  capacity  is  of  prime  importance  if  a  loco- 
motive is  to  handle  satisfactorily  passenger  traffic  on  the 
Canadian  Pacific  where  trains  of  12  or  more  heavy  pas- 
senger cars  are  not  unu.<ual.  In  many  places  the  move- 
ments of  other  trains  and,  in  fact,  the  successful  operation 


and  18  ft.  6  in,  long.  The  evaporative  heating  surface  is 
3,530  sq.  ft.,  which  includes  298  sq.  ft.  in  the  firebox,  com- 
bustion chamber  and  arch  tubes  and  3,232  sq.  ft,  in  the 
tubes  and  flues.  The  tvpc  A  superheater  has  a  heating  area 
of  830  sq.  ft. 

The  barrel  of  the  boiler  has  three  courses,  the  first  one 
having  an  inside  diameter  of  /S'-.'t  in.  The  dome,  which 
is  33  in,  inside  diameter,  is  located  on  the  second  course. 
This  simplifies  the  seam  construction  and  shortens  the  dry 
pipe. 

The  firelw.x  is  llljs   in-  long  by  84f^   in,   wide  inside. 


Conelmie-'    I  [<— j^"-l-_^— ;,  .  Hone  ImlZ 


Tireitieel  Key 
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Crosshead  Side  Strios, 
HildSfee! 


SECTION  aa 


Filled  rfith  Wool  YYaste 


Cast  Iron  lYearina  Blocks 
With  Babbift  ln.ifrt 


Filled  With  lYool  mis  fs 
The   Crosshead    Is   Fitted    with    Detachable    Side    Strips 


of  a  division,  depends  upon  passenger  trains  being  kept  on 
schedule.  While  reserve  boiler  capacity  is  always  an  ad- 
vantage, it  becomes  of  prime  importance  when  the  thermom- 
eter is  below  zero,  the  coal  is  frozen  and  mixed  with  snow 
and  an  increasing  demand  for  power  to  meet  greater  fric- 
tional  and  train  resistances  comes  at  a  time  when  a  large 
amount  of  steam  is  required  to  heat  the  train  and  to  run  the 
air  compressor  at  an  increased  speed  to  supply  air  for  the 
extra  brake  pipe  leakage.  An  appreciation  of  these  condi- 
tions led  to  the  adoption  of  a  boiler  which  has  a  capacity 
of  101,8  per  cent  when  calculated  by  Cole's  ratio.  All  boiler 
details  have  been  carefully  proportioned — grate  area,  firebox 
volume,  heating  surfaces,  gas  area  and  air  admission  areas. 
The  engines  are  consequently  free  steamers  and  have  demon- 
strated their  ability  to  furnish  ample  steam  to  meet  all  re- 
quirements. 

In  accordance  with  previous  Canadian  Pacific  designs, 
the  boiler  is  of  the  straight-top,  extended-wagon-bottom  type 
with  a  combustion  chamber  26  in.  long  and  radial  stays. 
The  steam  pressure  carried  is  200  lb.  per  sq.  in.  There  are 
205  tubes,  1%  in,  diameter,  and  38  flues,  S'S  in.  di_ameter, 


which  gives  a  grate  area  of  65  sq,  ft.  The  firebox  door 
opening  is  flanged  with  a  large  radius  and  projects  through 
the  flanged  opening  in  the  back  head,  the  two  sheets  being 
riveted  together  in  accordance  with  successful  Canadian 
Pacific  practice.  The  Security  brick  arch  is  carried  on  five 
3-in.  tubes  placed  well  above  the  mud  ring  at  the  front  end. 
The  grates  are  of  the  butt-finger  type,  no  special  dump  grate 
being  provided.  The  brackets,  which  support  the  grate 
bars,  also  carry  the  ash  pan.  Firing  is  done  by  hand.  The 
fire  door  is  of  the  air-operated  butterfly  type,  Franklin  No. 
8.  The  boilers  are  fed  by  two  Hancock  No.  10,  type  A 
inspirators. 

Engine  and  Running  Gear 

The  cylinders  are  of  an  unusually  substantial  design, 
double  bolted  together  and  provided  with  a  flange  at  the 
back  through  which  pass  bolts  which  hold  the  cylinders  to 
special  lugs  on  the  front  frame  extension.  The  14-in.  piston 
valve  is  operated  by  a  Walschaert  gear. 

The  frames  are  of  the  single  front  rail  type,  of  vanadium 
cast  steel,  specially  heat  treated.     At  the  back  they  are  at- 
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tached  to  a  Commonwealth  cast  steel  cradle  casting.     These  The  three  drivers  on  a  side  and  the  trailing  wheel   are 

are  the  lirst  locomotives  on  which  a  one-piece  cradle  cast-  equalized  together,  a  long  equalizer  being  used  to  coniiect 

ing  has  been  used  in  conjunction  with  a  Vaughan  trailing  the  spring  hanger  back  of  the  third  driver  with  the  forward 

truck.     This  tj'pe  of  trailing  truck  has  been  the  standard  spring    hanger    of   the    trailing   truck    wheel.      The    spring 

on  the  Canadian  Pacific  for  many  years,  and  w-hen  used  with  hanger  back  of  the  trailing  truck  wheel  is  held  in  tension 


Front  Truck   for   Canadian  Pacific  4-6-2   Locomotive 

a    Commonweahh    cast    steel    cradle    affords    an    unusually  by  a  strong  coiled  spring  underneath  the  truck  frame.     This 

large  space  for  the  ash  pan  and  furnishes  excellent  accessi-  method  of  equalization  is  considered  to  be  largely  respon- 

1     '!i  K^^^  ^^•'^"^  ^^^  ^^^  '^  ^^^^'^  ^^^'^  '^°°^^  "''^^^  ^^^''°^  *^^^^  ^°^  ^^^  excellent  riding  qualities  of  these  engines, 

closed  by  gravity.  .-Another  factor  in  the  riding  qualities  is  the  design  of  the 


DecembeS.  1923 


RAILWAY     MECHAXICAL     EXGINEER 


807 


front  truck,  which  is  shown  in  one  of  the  drawings.  The 
two  cast  steel  side  frames  of  channel-shaped  section  are 
bolted  to  a  substantial  center  casting.  The  journal  box 
pedestals  are  integral  with  the  side  frame,  which  also  con- 
tains a  spring  seat  and  a  pocket  for  the  semi-elliptic  spring. 
The   design    has    been   changed    somewhat    from   that    used 


formerly  and  permits  of  an  easier  application  of  the  springs. 
Equalizers  resting  on  the  journal  box  connect  the  ends  of 
the  semi-elliptic  spring  to  spring  seats  at  the  outside  cor- 
ners where  coil  springs  transmit  the  thrusts  to  the  side  frame. 
The  wheels  are  steel  tired,  31  in.  diameter,  and  have  cast 
steel  centers.     The  journals  are  7  in.  by  13  in.    The  journal 


Section  A-A-A   Thru  Coil  Springs 

r ^'^it 
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Section  B-B 


Four-wheel   Tender  Truck   for   Class   G-3c    Pacific    Locomotive 


Taple  of  Dimens;css,  Weights  and  Proportions 

Railroad    •  •  •  -Canadian   Pacific 

Builder    Montreal    Loco.    V^ks. 

Type    of    iccomotive •  •  •  ■  ■''-6-2 

Service    :•  -Passenger 

Cylinder,  diameter  and  stroke • 25   in.  bs;  30  in. 

Valve    gear,    type Walschaert 

Valves,  piston  type,  size ^^  !"• 

Maximum   travel    ;;/'-"■ 

Outside    lap    lJ/8   !"• 

Exhaust    clearance    /*   '."■ 

Lead   in   full    gear !^   ••'; 

Cut-off  m  full  gear,  per  cent 8b 

Weights    in    working    order: 

On  drivers     , 181,500  lb. 

On  front  truck 60,000  b. 

On  trailing  truck    ;^''°?°  ?• 

Total   engine    vf^S  h 

Tender    •'•  1=8,500  lb. 

Wheel  bases: 

Driving    }3  ft-  2  in- 
Rigid IH'-  2  '"• 

Total    engine    34  ft.  9  m. 

Total  engine  and  tender °'    "•   1   ™- 

Wheels,   diameter   outside  tires: 

Driving    '^   !"■ 

Front   truck    31   in. 

Trailing  truck    A:>  m. 

Journals,   diameter   and    length : 

Driving,    main    H!^  !"■  !»■  21  in- 

Driving,   others 10!^  in-  by  14  in. 

Front  truck    7  '"•  by  13  in. 

Trailing    truck     9  in.  by   14  in. 

Boiler: 

Xype St.  top — extended  wagon  bottom 

Steam   pressure    • -.-  -  200  lb. 

Fuel,   kind    Bituminous 

Dia:ueter.   first   ring,   inside ...78^   m. 

Firebox,   length  and  width nVA    m.   by   84J^  in. 

Height  mud  ring  to  crown  sheet,  hack 5  ft.  6'4   in. 

Heir;ht  mud  ring   to  crown  sheet,   front 7   ft.   2yi    in. 

Arch  tubes,  nurnber  and  diameter 5 — 3  in. 

Combustion    chamber   length h' i" o^/    -°' 

Tubes,  number  and  diameter 205 — 2J4   jn. 

Flues,  number  and  diameter ^q~7  'a  -"' 

Length  over  tube  sheets 18  ft.  6  m. 


Gas  area  through  tubes 4.6  sq.  ft. 

Net  gas  area  through  Hues 3.26  sq.   ft. 

Total  gas  area  through  tubes  and  flues 7. 86  sq.   ft. 

Air   inlet   thn.ugh   grates 20.54   sq.   ft. 

.■\ir  inlet  to  a.-h   pan 9.4  sq.  ft. 

Grate  type    Butt  finger,  no  dump 

Grate   area    65  sq.   ft. 


Heating  surfaces: 

Firebox  and  comb,  chamber 258  sq.  ft. 

Arch  tubes •.    40  sq.  ft. 

Tubes     ♦....2,224   sq.  ft. 

Flues     1,008  sq.  ft. 

Total    evaporative    -^ 3,530  sq.  ft. 

Superheating    830  sq.  ft. 

Comb,    evaporative   and   si*perheating 4,360  sq.  ft. 

Tender: 

Style      Rect.   water  bottom 

Water  capacity 8,000  imp.  gal. — 9,600  U.  S.  gal. 

Fuel    capacity    12  tons 

General  data  estimated: 

Rated  tractive  force,  85  per  cent 42,600  lb. 

Cylinder    horsepower    (Cole) 2,252  hp. 

Boiler  horsepower   (Cole)    (est.) 2,293  hp. 

Speed  at  1,000  ft.  piston  speed 44.6  m.p.h. 

.Steam  required  per  hour 46,840  lb. 

Boiler  evaporative  capacity  per  hour 47,640  lb. 

Coal  required  per  hour,  total 7,320  lb. 

Coal  rate  per  sq.  ft.  grate  per  hour 1 12.5  lb. 

Weight   proportions : 

Weight  on  drivers  -4-  total  weight  engine,  per  cent 60.5 

Weight  on  drivers   —   tractive  force 4.26 

Total  weight  engine  -r-    cylinder   hp 133.75 

Total  weight  engine  -H   boiler  hp i, 131.2 

Total  weight  engine  -i-   comb.   heat,   surface 69 

Boiler  proportions:  ^ 

Boiler  hp.  -f-  cylinder  hp.,  per  cent 101.8 

Comb.   heat,   surface  -r-  cylinder  hp 1.94 

Tractive  force  ~-  comb.  heat,  surface 9.78 

Tractive  force  X  dia.  drivers  -r  comb-  heat,  surface 734 

Cylinder  hp.    -H    grate  area 34.61 

Firebox  heat,  surface   ~   grate  area 4.58 

Cylinder  hp.  -H  gas  area  (tubes  and  flues) 286 

(!;rate  air  inlet    4-  grate  area,  per  cent 31.6 

Ash  pan  air  inlet  -^   grate  area,  per  rent 14.45 

Firebox  heat,   surface,  per  cent  rf  evap.  heat,  surface 8.4 

.Superhiat.  surface,  per  cent  of  evap.  heat,  surface 23.5 

Tube  length   H-   inside  diameter 110.5 
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boxes  are  fitted  with  double-faced  cast  brass  liners  and  hub 
liners  are  also  applied  to  the  wheels. 

Other   Interesting   Features 

The  crosshead  has  been  improved  by  the  application  of 
side  liners  on  each  side  as  shown  in  one  of  the  drawings. 


Valve  ^'oTrwel 


U- 


imDroved   Chime  Whistle  with    Horizontal    Valve 

These  detachable  side  liners  facilitate  the  renewal  of  the  side 
wearing  strips. 


The  reverse  gear  is  of  the  screw  type  commonly  em- 
ployed on  this  road.  The  screw  is  2^  in.  diameter  and  has 
a  double  left-hand  thread  of  IJ/2  in.  pitch,  which  permits 
of  a  finely  graduated  adjustment  of  the  cut-off. 

A  new  type  of  whistle  has  been  applied  to  these  locomo- 
tives. It  is  of  the  four-chamber  chime  type,  and  is  pro- 
vided with  a  flange  by  which  it  is  bolted  on.  The  valve 
is  horizontal  and  can  be  removed  without  disturbing  the 
bell. 

The  cab  is  of  the  railroad  standard  enclosed  vestibule 
type,  while  the  location  of  fittings  and  piping  has  been 
given  careful  attention.  Large  lockers  have  been  provided 
for  the  convenience  of  the  engineman  and  fireman.  The 
cylinders  and  the  air  compressor  are  lubricated  by  a  De- 
troit force  feed  lubricator.  Other  specialties,  not  mentioned, 
include  Pyle  electric  headlight,  Westinghouse  8J-2-in.  cross- 
compound  air  compressor,  Barco  joints  in  air  and  steam 
piping  between  engine  and  tender,  King  piston  rod  and 
valve  stem  packing  and  Franklin  grease  lubrication  of  driv- 
ing box  journals. 

Tender 

The  tender  has  been  redesigned  with  a  one-piece  bottom. 
The  swash  plates  are  of  corrugated  form  instead  of  plain 
sheets  with  stiffening  angles  as  ordinarily  applied.  An- 
other improvement  has  been  to  remove  the  tank  well  operat- 
ing valve  rod  from  the  coal  space;  the  valve  is  now  operated 
from  the  front  of  the  tank  well.  The  design  of  the  coal 
space  is  such  that  the  coal  slides  forward  to  the  shovel  plate 
and  thus  reduces  the  labor  of  the  fireman.  The  frame  is  a 
Commonwealth  cast  steel  design. 

The  trucks  are  of  the  four-wheel  equalizer  type.  The 
wheels  have  steel  tires,  36J4  in.  diameter,  and  cast  steel  cen- 
ters and  the  journals  are  6  in.  by  11  in.  The  truck  bolster 
and  the  pedestals  are  of  cast  steel.  An  opening  through  the 
bolster  permits  the  brake  rod  to  pass  through  instead  of 
underneath  as  on  previous  trucks.  An  excellent  cushioning 
is  obtained  by  the  emplo3anent  of  a  longitudinal,  semi- 
elliptic  spring  and  two  coil  springs  on  each  side. 

The  accompanying  table  gives  the  principal  dimensions 
and  proportions  of  these  locomotives,  which  are  interesting 
for  their  careful  design,  careful  attention  to  proportions  and 
attractive  appearance. 


Geared   Locomotive    Built   by   tiie   Willamette    iron    &   Steel   Wori<s,   Portland,   Oregon 


The  Fundamentals  of  Fuel  Economy 

Paper  Showings   Wasteful — Systematic   Education   and  Careful 
Selection  of  Employees  Essential 

By  W.  L.  Richards 

Locomotive  Engineman,  Union  Pacific,  North  Platte,  Nebr. 


[Abstract  of  a  paper  which  won  the  prizes  in  the  Interna- 
tional Railway  Fuel  Association  contest  for  the  best  paper 
on  fuel  economy  submitted  by  an  engineman,  fireman,  con- 
ductor, brakeman,  or  switchman.  It  deals  with  the  funda- 
mentals of  the  subject  in  a  constructive  and  suggestive  man- 
ner.— Editor.] 

THAT  the  performance  of  any  work  whatsoever  requires 
an  expenditure  of  energy  is  an  accepted  fact;  it  is  also 
a  commonly  accepted  axiom  that  heat  is  the  source  of 
all  energy,  that  is,  that  no  work  can  be  accomplished  or 
power  furnished  without  first  providing  heat.  All  sources 
of  power  and  energy  may  be  finally  traced  to  heat. 

Railroads  are  engaged  in  the  business  of  transportation, 
i.e.,  the  carrj-ing  of  articles  of  commerce  and  persons  from 
one  place  to  another.  To  do  this  requires  the  provision  of 
the  necessary  energy;  hence  the  primary  business  of  rail- 
roading is  the  business  of  furnishing  energy  to  move  things 
of  weight. 

To  furnish  this  energy  requires  heat,  and  fuel  is  the  prin- 
cipal source  of  this  heat. 

There  are  two  ways  in  which  the  consumption  of  fuel 
mav  be  lessened.  The  first  is  by  lowering  the  amount  of 
energy  necessary  to  do  a  given  piece  of  work;  the  second, 
by  getting  a  greater  amount  of  energy  from  the  fuel  con- 
sumed. As  both  are  controlled  by  those  who  are  in  charge, 
it  would  seem  to  be  logical  to  say  that  three  elements  enter 
into  the  economical  use  of  fuel,  namely,  operation,  mechani- 
cal and  personnel.  It  is  from  these  three  vie\vpoints  that 
the  subject  will  be  considered. 

Operation 

In  the  operation  of  a  railroad  from  a  fuel  economy  stand- 
point, we  are  mainly  concerned  in  the  iirst  way  of  saving, 
that  is,  in  .reducing  the  amount  of  work  necessary  to  per- 
form the  service  required.  Under  this  head  comes  the  re- 
ducing of  road  grades,  the  elimination  'of  unnecessary  car 
and  engine  mileage,  the  making  up  of  trains  so  as  to  reduce 
the  tractive  effort  to  haul  them,  the  rating  and  providing  of 
locomotives  with  trains  which  show  the  least  fuel  consump- 
tion per  ton  per  mile  hauled,  the  doing  away  with  unneces- 
sary terminal  and  road  switching,  the  careful  making  up 
of  time-table  schedules  so  that  the  runs  over  the  district 
concerned  can  be  made  with  uniform  speed  and  effort;  the 
prompt  handling  of  freight  and  passenger  traffic  so  as  to 
minimize  delays  and  the  avoidance  of  every  train  stop 
possible. 

Perhaps  much  has  been  accomplished  along  the  lines  men- 
tioned in  the  preceding  paragraph,  but  there  undoubtedly  re- 
mains a  great  deal  yet  to  be  done  before  we  can  say  that 
we  have  reached  satisfactory  results.  Take  the  matter  of 
yard  or  terminal  switching;  I  have  in  mind  a  case  on  a 
well  managed  railroad  wherein  a  chief  dispatcher  had  two 
trains  made  up  at  a  certain  terminal  and  they  were  run  as 
made  up  to  the  end  of  that  chief  dispatcher's  jurisdiction, 
but,  at  the  terminal  where  another  chief  dispatcher  took 
charge  of  the  movement,  these  two  trains  were  ordered  re- 
made up  in  a  manner  that  required  65   switches  handling 


from  9  to  45  cars  at  each  switch.  It  took  two  hours  and 
twenty  minutes  of  a  full  yard  crew's  time  and  burned  at 
least  two  and  one-half  tons  of  coal.  This  is,  perhaps,  an 
exceptional  case,  but  there  are  many,  many  cases  of  less 
magnitude  happening  on  our  best  railroads  even'  day,  nearly 
all  of  which  could  be  avoided  if  the  trains  were  made  up  in 
the  first  instance  under  instructions  that  took  into  considera- 
tion the  movement  of  all  cars  clear  through  to  destination 
or  to  the  end  of  that  line — instructions  which  succeeding  yard 
masters  and  chief  dispatchers  were  bound  to  respect. 

The  Evils  of  "Paper  Showings" 

There  is  also  another  phase  of  operation  which  is  re-- 
flected  in  the  fuel  consumption  of  a  railroad  and  that  is 
what  is  commonly  known  as  making  a  "paper  showing."  It 
is  practised  in  nearly  all  departments  and  seems  to  be  de- 
manded by  the  system  of  accounting  now  in  vogue. 

This  "paper  showing"  often  appears  in  keeping  up  the 
tonnage  showing  of  a  district,  wherein  one  locomotive  is  sent 
out  heavily  loaded,  followed,  perhaps,  by  one  running  light 
because  the  power  is  needed  at  the  other  end  of  the  district 
and  the  "light"  is  not  charged  against  the  tonnage  per  train  of 
the  district.  Tests  show  that  to  have  run  two  small  trains  in- 
stead of  the  heav^  train  and  the  "light"  would  have  resulted 
in  the  saving  of  considerable  fuel  and  in  either  case  the  other 
expense  for  crews,  etc.,  would  have  been  the  same. 

The  amount  of  coal  issued  to  locomotives  is  sometimes 
overcharged  to  make  up  for  the  shortage  in  the  weight  of 
coal  between  the  mines  and  point  of  consumption,  in  order  to 
keep  from  showing  up  this  loss.  But  the  practice  does  not 
gain  us  one  pound  of  additional  fuel.  It  would  be  much 
better  to  make  a  true  and  exact  charge,  letting  the  shortage 
show  and  taking  steps  to  correct  it  if  large.  By  so  doing, 
we  save  ourselves  a  loss  and  also  know  that  the  records  of 
actual  fuel  consumed  were  accurate.  , 

Boards  of  directors  and  stockholders  may  have  to  be  asked 
to  look  a  little  further  into  the  futare  and  give  a  little  more 
leeway  to  the  management  in  order  to  accomplish  what  ap- 
pears to  be  necessary  to  the  real  saving  of  fuel.  I  refer 
to  the  practice  of  trying  to  show  high  net  operating  revenues 
at  all  seasons  of  the  year.  On  most  of  our  roads  the  business 
is  seasonal  and  when  the  traffic  is  at  the  highest  point 
mechanical  forces  are  increased  without  stint  in  order  to 
keep  every  available  locomotive  at  work.  But,  at  best,  only 
the  work  absolutely  necessary  to  keep  the  engine  in  service 
can  be  done,  as  it  cannot  be  held  idle  long  enough  to  be  put 
in  first  class  mechanical  condition.  As  a  result  much  fuel  is 
wasted;  in  fact,  the  matter  of  fuel  economy  is  generally  lost 
sight  of  during  these  periods.  Then  just  as  soon  as  business 
slacks  and  gross  revenues  begin  to  fall,  mechanical  forces 
are  reduced  in  an  effort  to  keep  up  the  percentage  of  net 
revenue,  with  the  inevitable  result  that  the  roads  enter  into 
another  rush  with  the  power  in  as  poor  condition  as  before. 

At  its  best,  this  is  a  poor  policy  and  is  only  "robbing  Peter 
to  pay  Paul."  When  business  began  to  fall  off,  had  the  full 
mechanical  forces  been  kept  at  work  until  every  locomotive 
had  been  put  in  the  pink  of  condition,  the  money  spent  then 
would  have  been  more  than  saved  in  the  next  campaign 
because  when  engines  are  idle  more  work  can  be  accomplished 
for  the  same  expenditure.     Furthermore,  many  thousands  of 
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tons  of  fuel  could  be  saved  for  the  reason  that  each  machine 
would  enter  the  rush  in  an  efficient  fuel-saving  condition  and 
could  be  maintained  in  that  condition. 

The  policy  outlined  would  also  result  in  a.  further  saving, 
as  mechanical  forces  would  be  kept  at  a  more  constant  level 
throughout  the  year.  The  filling  of  the  shops  with  un- 
desirable help  during  stress  periods  could  be  avoided  and  the 
cost  of  labor  turn-over  thereby  reduced.  This,  of  course,  is 
not  strictly  fuel  economy  but  would  be  a  direct  result  of  it. 

Mechanical  Factors 

Although  fuel  is  used  in  every  department  of  a  railroad, 
by  far  the  largest  percentage  is  that  consumed  by  its  loco- 
motives. A  locomotive  is  a  very  wasteful  machine  at  its 
best  as  far  as  fuel  is  concerned.  During  the  government 
operation  of  the  railroads,  a  bulletin  issued  by  the  Director 
General  gave  the  amount  of  heat  usefully  applied  to  draw- 
bar pull  by  the  average  locomotive  as  only  six  per  cent  of 
the  total  amount  of  heat  in  the  coal  consumed.  This  means 
that  for  every  100  lb.  of  coal  burned  only  6  lb.  is  really 
saved  to  do  the  work  required.  From  this  fact  it  is  easy 
to  learn  that  we  must  devote  our  attention  mainly  to  our 
engines  if  we  are  to  save  fuel  in  a  mechanical  way. 

This  bulletin  gives  the  largest  amount  of  heat  loss  as  that 
passing  out  of  the  stack — 52  per  cent — and  it  is  to  over- 
coming this  high  percentage  that  the  mechanical  department 
should  devote  the  major  portion  of  its  efforts.  This  means 
that  every  attention  should  be  given  to  valves  and  cylinders; 
the  cages  of  the  former  (the  modern  piston  valve  being 
under  consideration)  should  be  bored  true  and  kept  in  that 
condition,  as  should  also  the  cylinder  walls,  and  both  should 
he  fitted  carefully  with  rings  of  the  proper  size  with  just  the 
right  amount  of  spring  in  them  to  make  their  movement  steam 
tight.  If  any  of  the  live  steam  gets  by  it  increases  our 
percentage  going  out  the  stack,  and  this  cannot  be  permitted 
if  we  are  to  save  fuel.  The  setting  of  locomotive  valves  is  a 
moot  question  and  therefore  careful  experiments  should  be 
made  by  each  road  to  determine  the  setting  that  is  most 
economical  for  its  requirements  and  when  once  the  standard 
is  determined,  the  valves  should  be  run  over  as  often  as 
may  be  necessary  to  maintain  it.  Lame  engines  are  to  be 
avoided  as  fuel  wasters. 

The  next  great  loss  is  that  of  unburned  gases  passing  out 
the  stack,  this  loss  being  given  at  14  per  cent.  It  is  to  this 
factor  that  attention  should  be  given  after  the  exhaust  loss 
has  been  reduced  to  a  minimum.  For  every  ton  of  coal 
burned  in  a  locomotive,  from  10  to  14  tons  of  air  are  re- 
quired to  be  drawn  into  the  firebox  to  furnish  the  oxygen 
necessary  for  combustion.  This  air,  remaining  only  a  few 
seconds,  must  be  heated  to  a  high  temperature,  its  various 
gases  combined  with  other  gases  liberated  from  the  burn- 
ing coal  and  the  greatest  possible  amount  of  the  heat  thereby 
generated  transferred  to  the  water  to  form  steam.  We  must 
have  the  required  amount  of  air  to  make  the  gases  burn 
with  the  greatest  amount  of  heat,  but  given  that  amount,  more 
causes  waste,  for  we  have  to  heat  more  than  is  necessary 
and  it  is  thrown  out  the  stack  again,  a  total  loss.  Things 
which  cause  more  air  to  be  drawn  in  than  necessary  and 
therefore  to  be  avoided  are  steam  and  water  leaks  in  the  fire- 
box; too  straight  a  passage,  causing  failure  of  the  air  to 
properly  mix  with  the  gases  of  the  coal;  too  limited  a  heat- 
ing surface  for  the  hot  gases  to  come  in  contact  with,  and 
also  allowing  these  metal  surfaces  to  become  coated  with  scale 
or  soot.  A  leading  authority  says  that  a  metal  surface  coated 
with  1/16  in.  of  scale  or  soot  will  transmit  14  per  cent 
'  less  heat  than  a  clean  surface  of  the  same  material.  These 
figures  will  give  us  an  idea  of  just  how  important  it  is  that 
accumulations  of  this  kind  be  avoided.  Brick  arches  are  a 
great  aid  in  the  mixing  of  gases  in  the  firebox  and  should 
be  maintained  in  good  order  and  of  proper  size. 


Keeping   Power  Tuned  Up 

Economical  locomotive  practices  are  so  well  known  that  it 
should  be  unnecessary  to  go  into  full  detail  in  a  paper  of 
this  kind.  The  whole  secret  lies  in  putting  the  machine  in 
good  condition  according  to  the  facts  we  know  and  then 
maintaining  it  in  that  condition.  The  writer  feels  we  must 
do  this  to  accomplish  real  fuel  economy  and  that  too  little 
attention  has  been  paid  to  locomotive  upkeep  in  the  past. 
The  order  must  go  out  to  let  nothing  interfere  with  keeping 
the  motive  power  in  prime,  efficient  condition.  This  will 
prove  to  be  a  move  of  utmost  economy  in  the  long  run,  as 
the  following  will  witness. 

On  a  certain  district  of  a  well  known  road,  there  was  an 
engineman  who  knew  his  business  operating  what  is  known 
as  a  regular  engine.  The  district  foreman  in  charge  of  the  en- 
gine was  the  engineman's  son  and,  in  order  to  please  his  father, 
he  paid  marked  attention  to  the  work  that  was  done  on  this 
particular  engine.  As  a  result  it  was  probably  in  a  better  con- 
dition than  any  other  locomotive  on  that  road.  Then  came  an 
order  placing  that  engine  in  the  pool.  Every  engineman  on 
the  district  then  ran  it  in  his  turn  and  it  received  no  more 
than  the  ordinary  attention.  But  for  a  period  of  nearly  two 
years  thereafter  it  was  known  as  the  lightest  fuel  user  on 
the  district.  As  a  result  of  being  put  in  fine  condition  at 
the  outset,  it  saved  enough  coal  in  the  ensuing  two  years  to 
pay  many  times  over  the  initial  extra  cost  of  being  put  in 
that  condition. 

There  is  one  item  that  must  be  touched  upon,  however, 
and  that  is  the  matter  of  sand  for  locomotive  use,  which  per- 
haps should  have  been  spoken  of  under  Operation.  At  any 
rate,  it  has  much  to  do  with  fuel  economy  and  should  receive 
more  attention.  Many  a  powerful  locomotive  has  been 
allowed  to  spin  and  slip  along  for  hours  almost  helpless,  wast- 
ing coal  and  water — it  takes  fuel  to  pump  water — for  the  want 
of -a  little  sand  under  the  driving  wheels.  On  our  heavy  power, 
sand  boxes  should  be  enlarged  and  the  best  type  of  sander 
for  the  economical  and  sure  use  of  sand  be  made  a  part  of 
the  engine  equipment. 

Sanding  engines  by  hand  is  also  a  fuel  waste  because  it 
takes  an  additional  amount  of  coal  to  make  up  the  long 
delay  and,  therefore,  mechanical  sanding  devices  should  be 
maintained  wherever  sand  has  frequently  to  be  taken  on. 

Policy  of  Improvement  Too   Conservative 

On  the  whole,  railroads  have  been  just  a  little  too  con- 
servative in  adopting  new  and  improved  devices  in  engine 
operation  to  accomplish  a  great  deal  in  fuel  saving.  Loco- 
motives show  less  improvement  for  the  time  since  being 
adopted  for  general  transportation  use  than  any  other  machine 
in  general  use  for  the  same  length  of  time.  This  has 
probably  been  due  to  two  causes;  first,  the  cheapness  and 
plentifulness  of  fuel,  and  second,  the  difficulty  inventors 
have  encountered  in  getting  new  devices  tried  out.  A  more 
progressive  policy  should  be  now  adopted  and  new  inven- 
tions of  promise  be  tried  out  carefully  with  a  view  to  being 
put  in  use  if  practical  or  to  developing  them  and  remedying 
the  faults  of  the  inventor's  idea. 

I  know  of  a  case  where  a  certain  type  of  tank-valve  was 
causing  a  fuel  loss  by  reason  of  stopping  up  easily  and  in- 
terfering with  the  feed  water  supply.  A  new  type  of  valve 
was  given  a  thorough  and  exacting  test  lasting  for  seven 
months.  It  proved  its  superiority  over  the  old  valve  in  every 
particular  but  failed  to  be  adopted  on  the  road  concerned 
because  other  roads  serving  the  same  territor}'  were  using  the 
same  old  type  and  it  was  deemed  best  not  to  change  for  that 
reason. 

This  is  illustrative  of  the  attitude  that  must  be  gotten 
away  from.  If  any  improvement  is  to  come,  someone  must 
cut  a  little  red  tape  and  do  some  pioneering. 

What  has  been  said  under  the  heads  of  Operation  and 
Mechanical  pertains  for  the  most  part  to  train  and  engine 
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operation.  While  these  arc  the  principal  fuel  users,  there 
are  other  departments  where  fuel  is  used,  and,  consequently, 
where  fuel  may  be  saved  by  the  application  of  the  two 
principles  outlined — the  saving  of  energy  by  the  elimination 
of  needless  work  and  getting  the  mo.st  out  of  the  fuel  actually 
used.  A  light  burned  when  not  needed,  a  shaft  running 
when  not  being  used  and  heat  turned  on  when  more  windows 
are  opened  than  needed  for  ventilation  are  some  of  the 
many  ways  in  which  needless  work  is  performed;  an  efficient 
boiler  or  steam  plant,  well  maintained  and  tired  by  skilled 
men  is  one  way  of  getting  the  most  out  of  the  fuel  used. 
All  departments  should  be  watched  by  competent  supervisors, 
all  power  waste  eliminated  and  methods  revised  with  a  view- 
to  lessening  the  work  performed  wherever  and  whenever  it 
"can  be  done  without  loss  of  efficiency. 

Personnel 

Although,  in  looking  into  the  question  of  fuel  economy, 
consideration  has  been  given  first  to  the  matter  of  operation 
and  then  to  the  mechanical  features,  it  is  not  intended  to 
convey  the  impression  that  they  are  of  more  importance 
than  the  human  factor  in  this  great  problem.  Given 
operating  conditions  that  practically  approach  the  ideal,  given 
mechanical  attention  that  is  almost  perfect,  we  shall  still 
register  a  failure  in  accomplished  results  unless  we  have 
employees  who  are  intelligent  and  who  have  attained  that 
degree  of  skill  and  interest  in  their  work  that  will  cause 
them  to  take  full  advantage  of  every  opportunity  afforded 
to  save  fuel.  In  order  that  we  may  have  a  set  of  employees 
who  will  measure  up  to  the  required  standard,  it  would  seem 
that  we  must  approach  the  subject  in  two  ways,  i.e.,  edu- 
cation and  selection. 

Education 

As  many  of  the  men  who  will  have  to  do  with  the  sav- 
ing of  fuel  are  old  employees  already  in  the  service,  the 
method  of  selection  cannot  be  applied  to  them  and  the  effort 
will,  necessarily,  have  to  be  confined  to  education.  The 
older  employees  are  naturally  conservative,  that  is,  they  do 
not  change  the  habits  of  a  lifetime  easily  and,  therefore, 
the  effort  to  educate  them,  to  induce  tliem  to  drop  the  old, 
wasteful  habits  and  to  take  up  the  newer,  more  economical 
ways,  will  have  to  be  carefully  considered  lest  it  do  more 
harm  than  good.  The  writer  believes  the  subject  should  be 
handled  by  the  use  of  gentle  and  constant  persuasion  rather 
than  by  disciplinary  measures  so  far'  as  the  older  employees 
are  concerned.  In  the  case  of  the  new  employee,  such  as 
firemen,  brakemen,  apprentices  and  all  who  enter  the  service 
where  thev  may  go  to  higher  positions,  the  educational  fea- 
ture should  be  made  compulson,-  by  means  of  carefully  graded 
progressive  examinations  relative  not  only  to  the  particular 
line  of  work  in  which  engaged,  but  also  that  which  pertains 
to  the  saving  of  energ>'  and  fuel. 

The  story  of  coal,  its  origin  and  use,  how  its  elements 
may  be  combined  with  those  of  the  air  to  produce  heat, 
how  the  different  combinations  produce  the  different  gases 
with  their  var)'ing  degrees  of  heat  when  burned,  reads  like 
a  romance  if  written  in  a  simple  manner,  free  f-om  technical 
expressions,  so  that  the  ordinar}'  reader  may  understand.  If 
the  problem  of  combustion  could  be  written  up  by  some 
authorit}'  in  story  form  like  Dr.  Woods  Hutchinson  has  writ- 
ten the  story  of  many  human  ills  for  the  Saturday  Evening 
Post  I  am  sure  that  the  tale  would  be  full  of  lasting  interest 
for  all  employees,  young  and  old,  and  would  eventually  re- 
sult in  the  saving  of  many  tons  of  fuel  annually.  As  one  of 
the  means  of  saving  fuel,  let  us  see  if  we  cannot  find  such  a 
writer  and  then  carrv'  his  story  to  every  man  having  to  do 
with  the  burning  of  fuel. 

In  the  matter  of  compulson,-  fuel  education  among  the 
younger  employees,  particularly  enginemen  and  firemen,  they 


should  be  required  to  acquire  a  technical  knowledge  of  com- 
bustion to  a  degree  that  will  enable  them  to  handle  fuel  in 
an  economical  way  at  all  times  and  to  know  the  reason  for 
such  handling.  A  large  percentage  of  fuel  waste  is  due  to 
ignorance  of  the  simplest  laws  of  combustion.  If  we  can 
dispel  this  ignorance  and  impart  knowledge  in  its  stead,  this 
knowledge  will  cause  action  on  the  part  of  employees  that 
will  be  almost  automatic  and  which  will  go  far  in  the  matter 
of  fuel  saving.  Men  do  not  habitually  do  the  things  that 
they  know  to  be  wrong,  so  if  we  can  educate  them  as  to  the 
right  thing,  they  will,  in  course  of  time,  almost  unconsciously 
do  that  which  is  proper  and  right,  which  in  this  case,  would 
be  to  handle  fuel  in  a  saving  manner. 

The  educational  features  should  be  provided  by  the  com- 
pany and  they  should  be  carefully  considered  in  order  to 
make  them  as  entertaining  and  as  interesting  as  possible. 
Text  books  of  easy  grade,  lectures,  moving  pictures,  slides, 
etc.,  should  be  provided,  as  well  as  class  instruction  at 
regular  and  stated  periods.  These  means  of  instruction  once 
provided,  there  should  be  no  hesitation  in  requiring  those 
concerned  to  give  full  attendance  and  to  keep  up  the  required 
grades  at  the  periodical  examinations. 

Selection  of  Employees 

The  writer  believes  that  every  railroad  should  have  an 
employing  department,  the  head  of  which  should  be  an  officer 
of  general  authority  and  who  has  been  carefully,  yes,  very 
carefully,  selected  because  of  his  knowledge  and  judgment 
of  men.  This  officer  should  have  assistants — not  necessarily 
persons  employed  exclusively  for  this  purpose,  for  many  times 
an  officer  in  other  lines  would  meet  the  requirements — 
located  in  every  terminal,  whose  duty  it  would  be  to  keep 
in  close  touch  with  the  youth  in  his  community  and  who  would 
talk  to  and  register  the  names  of  those  likely  to  make  de- 
sirable employees.  Then  when  the  time  came  to  increase 
the  number  of  employees  during  seasonal  rushes  of  business, 
the  new  men  to  enter  the  service  could  be  taken  from  the 
selected  lists  instead  of  being  grabbed  haphazard  from  those 
happening  to  present  themselves  for  employment. 

It  is  my  observation  that  once  a  person  of  the  less  de- 
sirable class  is  allowed  to  begin  work,  such  person  is  rarely 
eliminated  and  the  entire  personnel  of  the  road  suffers  during 
his  or  her  term  of  employment.  It  is  imperative  that  steps 
be  taken  to  prevent  the  entrance  of  this  class  of  labor. 

For  myself,  I  believe  the  time  has  come  when  some  of 
the  intelligence  tests  should  be  used  in  examining  an  ap- 
plicant for  service  on  our  railroads.  The  Binet  test  and 
its  modified  forms,  as  demonstrated  by  its  use  in  the  Army, 
undoubtedly  gives  "a  very  definite  line  on  the  native  intellect 
of  any  individual  and,  given  a  high  degree  of  mentality, 
education  will  easily  develop  a  highly  desirable  worker. 
Lacking  in  primar\'  intelligence,  instruction  may  develop 
those  qualities  which  the  applicant  has,  but  cannot  increase 
the  amount  of  mentalit)'  originally  possessed.  Intelligence 
is  desirable  in  all  classes  of  emplojinent  but  is  particularly 
needed  in  train  service  employees  because  they  are  often  away 
from  direct  supervision  and  in  time  of  stress  must  .have 
that  degree  of  thinking  ability  that  will  enable  them  to  act 
on  their  own  initiative,  doing  exactly  the  right  thing  and 
doing  it  quickly,  if  they  are  to  be  successful  for  themselves 
and  for  the  road  they  represent. 

While  the  idea  of  raising  the  standard  of  the  personnel 
of  a  railroad  is  here  presented  with  the  thought  in  mind  of 
saving  fuel  thereby,  it  should  be  apparent  to  all  that  the 
advantage  gained  will  by  no  means  be  limited  to  that  alone, 
but  will  permeate  every  line  of  activity  of  a  transportation 
system. 

The  giving  of  prizes  to  those  making  the  best  records 
in  fuel  saving  is  not  advocated.  They  are  often  awarded  on 
a  verv  narrow  margin  between  worthy  contestants,  so  nar- 
row that  chance  or  a  slightly  favorable  advantage  often  de- 
termines the  result.     They  are  thereby  almost  disheartening 
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to  those  who  failed  to  gain  them,  but  whose  effort  was  equally 
creditable.  Small  bonuses  that  can  be  earned  by  a  majority 
of  the  employees  concerned  are,  perhaps,  more  fair.  But, 
then,  the  thought  comes  that  if  the  conditions  of  award  are 
such  that  the  major  portion  can  win,  the  minority,  working 
under  the  same  conditions  and  drawing  equal  compensation, 
should  be  required  to  earn  the  bonus.  Thus  it,  too,  becomes 
of  doubtful  value.  If  the  need  of  a  stimulus  is  felt,  it  had 
best  be  in  the  nature  of  profit-sharing  in  the  savings  effected. 
However,  still  better  than  this  would  be  the  investment  of 
any  amount  available  for  gifts  in  a  manner  that  would  make 
for  a  still  larger  saving  of  fuel. 

Summary 

Summarizing,  then,  the  following  is  offered  as  a  means 
of  securing  the  utmost  in  fuel  economy: 

Operation 

Reduce  grades  where  feasible.  Generally,  this  is  ,  being 
done  as  rapidly  as  possible  for  other  reasons  than  that  alone 
of  fuel  saving. 

Eliminate  unnecessary  car  and  engine  mileage  and  terminal 
switching  by  the  appointment  of  a  committee  on  each  rail- 
road, headed  by  a  general  operating  officer,  to  study  these 
questions  and  put  in  effect  all  economies  possible;  the 
committees  of  connecting  lines  to  meet  to  consider  waste- 
ful practices  regarding  deliveries  of  cars  to  each  other. 

Overhaul  the  system  of  comparative  statements  and  ac- 
counts so  as  to  present  no  incentive  to  make  movements  that 
consume  fuel  but  do  not  give  any  actual  earnings.  Do 
away  with  making  certain  overcharges  to  counterbalance 
shortages.  Let  the  shortage  show  and  make  every  effort  to 
eliminate  it,  frankly  acknowledging  that  which  cannot  be 
overcome.  Make  every  fuel  charge  true  and  exact  so  that 
the  records  will  mean  something. 

Give  careful  attention  to  the  make-up  of  train  schedules, 
calling  in  representative  engineers  and  conductors  on  the  dis- 
tricts under  consideration  to  give  advice  as  to  the  proper 
distriliution  of  time,  so  the  run  may  be  made  with  the  least 
effort. 

Overhaul  and  rebuild  locomotives  during  the  slack  season. 
Discontinue  the  practice  of  keeping  a  locomotive  in  service 
until  a  certain  number  of  miles  have  been  made  regardless 
of  e.xcessive  consumption  of  fuel  due  to  worn  out  fireboxes, 
flues  or  machiner}-. 

Organize  fuel'  committees — or  maintain  them  where  al- 
ready organized — one  for  each  terminal,  composed  of  local 
officials  and  a  member  from  each  branch  of  the  service, 
meetings  to  be  held  at  stated  intervals  to  receive  fuel  saving 
suggestions,  act  on  them  and  see  to  the  enforcement  of  those 
adopted;  one  or  more  delegates  from  each  terminal  commit- 
tee together  with  division  officials  to  form  the  next  higher  or 
division  committee  to  handle  fuel  matters  that  are  beyond 
the  jurisdiction  of  the  terminal  committees,  the  whole  to  be 
headed  by  a  central  fuel  committee,  composed  of  general 
officers,  this  committee  to  make  findings  in  all  cases  that  have 
failed  of  disposition  in  the  lower  committees  and  to  have 
general  jurisdiction  over  all. 

Mechanical 

Maintain  locomotives  in  prime  condition,  paying  par- 
ticular attention  to  cylinders,  pistons  and  cylinder  pack- 
ing; valves,  rings  and  cages,  as  to  fit;  keeping  the  valves 
square;  allowing  no  leaks  either  in  firebox  or  front  ends; 
peeping  front  ends  airtight.  Use  the  brick  arch  in  firebox 
wherever  possible. 

See  that  tenders  have  sufficient  coal  carrying  capacity  with- 
out being  loaded  to  a  point  where  coal  falls  off  to  be  wasted. 
Keep  decks  in  smooth,  level  condition  so  the  fireman  may 
easily   get  just   the  amount  of  coal   wanted   on  the  scoop. 


Maintain  a  stop  board  on  the  right  side  of  the  shoveling 
sheet  to  keep  coal  from  spilling  out  the  gangway. 

Water  valves  in  injectors  should  have  stems  packed  tight 
enough  so  they  will  stay  where  set.  Feed  water  supply  under 
perfect  control  makes  for  less  fuel  consumption  and,  in 
this  connection,  the  use  of  one  injector  that  has  sufficient 
capacity  to  supply  the  boiler  is  more  economical  than  the 
use  of  both  where  this  is  frequently  necessary.  In  the  one 
case  the  supply  is  steady  and  easy  to  fire  against;  the  other 
requiring  "slugging"  to  overcome  uneven  supply. 

Draft  appliances  and  grates  should  be  of  such  design  and 
adjustment  as  will  best  take  care  of  the  particular  kind  of 
fuel  being  used;  boilers  and  flues  kept  free  from  scale; 
the  latter  also  to  be  kept  free  from  soot  by  frequent  cleaning. 

Where  roundhouse  facilities  are  short,  additional  house 
room  should  be  provided  as  soon  as  possible.  Enormous 
quantities  of  coal  are  uselessly  consumed  keeping  engines 
alive  and  from  freezing  up  during  cold  weather  when  they 
must  be  kept  out  of  doors  awaiting  orders. 

Close  touch  should  be  maintained  between  yard  masters, 
train  dispatchers  and  roundhouse  forces  to  avoid  getting 
engines  under  steam  a  long  time  before  they  are  needed. 

Heating  and  power  plants  should  be  of  a  size  that  will 
give  the  required  supply  without  being  forced,  skillfully 
fired  and  well  maintained.  The  dense  black  smoke  rolling 
from  most  of  the  railroad  plants  indicates  that  (a)  the  plant 
is  being  forced,  (b)  is  not  being  fired  properly  or  (c)  is  in 
poor  condition;  any  or  all  of  which  should  be  remedied. 

All  kinds  of  steam  leaks  should  be  stopped.  They  are 
frequently  found  on  passenger  trains,  locomotives,  heating 
plants — in  fact,  wherever  steam  is  used. 

Lights  of  all  kinds  consume  fuel.  See  that  none  is  in 
use  when  not  needed.  Have  plenty  of  ventilation  for  health's 
sake  but  do  not  try  to  heat  all  outdoors  during  cold  weather. 

Education  and  Selection  of  Employees 

Both  old  and  new  employees  must  be  taught  the  rules  of 
fuel  conservation  and  be  required  to  use  them  and  obey  their 
teachings.  Persistent  carelessness  in  the  use  of  fuel  should 
be  treated  the  same  as  any  other  infraction  of  the  rules. 

The  best  means  of  instruction  should  be  provided  by  the 
company  and  pains  taken  to  make  it  pleasant  for  the  em- 
ployees required  to  take  it.  It  should  be  made  available  at 
convenient  hours,  interfering  with  their  earning  time  not 
at  all,  and  with  their  recreation  hours  as  little  as  may  be 
consistent   with    the   knowledge   they   must   acquire. 

Firemen  and  the  younger  engineers  and  shop  apprentices 
in  the  machine  and  boiler  departments  should  be  required 
to  have  some  technical  knowledge  of  the  science  of  combus- 
tion. This  is  equally  desirable  on  the  part  of  the  older 
employees,  but  making  it  a  rigid  requirement  would  probably 
cause  a  degree  of  hardship  that  should  be  avoided.  The 
situation,  as  to  the  old  employees,  will  soon  work  itself  out 
satisfactorily  as  they  will  gradually  leave  the  service  and, 
while  in  the  service,  they  will  pick  up  and  use  much  of  the 
fuel  knowledge  of  the  younger  men. 

The  education  of  the  younger  and  new  employees  should 
not  be  left  to  chance.  Their  remaining  in  the  service  should 
be  dependent  on  attaining  certain  markings  as  to  grade,  these 
markings  to  be  determined  by  periodical,  progressive  ex- 
aminations. 

Prospective  employees  should  be  selected  in  advance  of 
their  emplo)Tnent  by  means  of  an  employing  department. 
This  does  not  mean  that  experienced  men  are  not  to  be 
taken  on  as  new  employees.  On  the  contrary,  they  are 
often  valuable  acquisitions  to  the  service  but  should  be  re- 
quired to  pass  the  same  requirements  as  new  men  and,  further- 
more, tliey  should  furnish  satisfactory  personal  as  well  as 
railroad  references. 

New  employees  should  be  taken  on  probation  with  the 
understanding  that  they  are  in  no  sense  a  permanent  part 
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of  the  organization  unless  they  show  an  aptitude  for  the 
work.  It  is  an  injustice  to  the  individual  as  well  as  to  the 
railroad  to  allow  him  to  continue  long  in  the  service  as  a 
square  peg  in  a  round  hole.  Lack  of  success  as  a  railroad 
man  does  not  necessarily  denote  lack  of  ability  and  many  a 
railroad   failure  has  been  highly  successful  in  other  lines. 


Consequently,  both  should  be  willing  to  sever  connections 
for  the  good  of  each  other. 

Prizes  and  bonuses  for  excellent  fuel  records  are  to  be 
discouraged. 

The  writer  has  faith  in  the  use  of  an  intelligence  test 
in  employing  new  men. 


Service  of  50  Per  Cent  Cut-off  Locomotives' 

The  Simplicity  of  Two  Cylinders  Combined  With  Advantages  of 
Compound  and  Three  Cylinder  Types 


By  W.  F.  Kiesel,  Jr. 

Mechanical   Engineer,  Pennsylvania  System 


THE  50  PER  CENT  cut-off  locomotive  may  be  defined 
as  one  which,  in  expansion  ratio,  approximates  the 
compound  locomotive,  in  uniformity  of  torque  prac- 
tically equals  the  three-cylinder  locomotive,  and  in  simplicity 
of  parts  is  the  same  as  an  ordinary  two-cylinder  locomotive. 
The  advantages  which  it  provides  are  materially  lower  water 
rates  and  hence  lower  coal  rates  per  indicated  horsepower. 
The  maintenance  cost  will  be  no  greater;  in  fact,  it  may  be 
slightly  less  on  account  of  more  uniform  torque. 

Since  for  certain  advantages  in  any  mechanism,  it  is 
usually  found  that  there  are  certain  features  not  so  good 
as  in  the  mechanism  replaced,  it  is  natural  to  inquire  what 
is  sacrificed.  The  piston  pressure  will  have  to  be  at  least 
25  per  cent  greater  than  for  a  locomotive  with  90  per  cent 
cut-off,  which  involves  an  increase  in  weight  of  reciprocating 
parts  and  counter-balance.  This  cannot  be  avoided.  When 
the  locomotive  comes  to  rest  with  such  a  crank  angle  that 
all  of  the  steam  for  starting  must  pass  through  only  one  of 
the  auxiliary  ports,  it  will  take  about  half  a  minute  in  the 
worst  case  to  build  up  pressure  equal  to  boiler  pressure 
in  the  cylinder.  This  does  not  happen  with  sufficient  fre- 
quency to  be  taken  into  account  on  road  engines. 

The  functional  design  features  which  differ  from  the 
ordinary  locomotive  and  which  involve  little  difference  in  cost 
and  weight,  are  an  increase  of  steam  lap  on  the  valve,  a 
small  auxiliary  port  cut  through  the  valve  bushing — one  at 
each  end  of  the  steam  chest — and  a  change  in  the  ratio  of  the 
lap  and  lead  lever  to  suit  the  increased'  lap. 

Based  on  operation  on  the  road,  the  average  saving  of 
steam  in  heavy  service  is  at  least  20  per  cent.  If  an  80  per 
cent  boiler  is  used,  the  coal  saving  should  also  be  20  per 
cent,  but  with  a  100  per  cent  boiler  the  coal  saving  wall  be 
greater. 

The  increase  of  reciprocating  weights,  which  is  the  only 
factor  of  a  negative  nature  that  need  be  considered,  will  be 
closely  proportional  to  the  increase  of  piston  pressure.  The 
revolving  weights  for  the  main  wheels  will  also  be  increased, 
since  the  back  end  of  the  main  rods  and  the  main  crank 
pins  must  withstand  the  increased  piston  pressure.  The  side 
rods,  being  designed  to  slip  the  drivers,  require  no  modifica- 
tion as  the  weight  on  drivers  need  be  no  greater.  These 
vi^eight  increases  amount  to  about  1%  per  cent  of  the  total 
weight  of  a  heavy  Mikado  locomotive. 

If  the  increased  piston  pressure  is  obtained  by  increasing 
the  boiler  pressure,  the  weight  of  the  boiler  will  be  increased 
by  an  equal  amount.  To  keep  the  same  weight  of  locomo- 
tive, there  will  have  to  be  a  reduction  of  1]4.  per  cent  if  the 
pressure  is  not  increased,  or  of  2^4  per  cent  when  the  pressure 

•From   a   paper   read   before  the   New   York   Railroad   Club,   November   16, 


1923. 


is  increased,  which  will  necessarily  have  to  be  taken  from  the 
size  of  the  boiler.  A  reduction  of  10  per  cent  in  heating 
surface  and  the  other  features  governed  thereby,  will  fully 
meet  this  requirement. 

From  experience  with  simple  engines,  we  know  that  the 
lowest  water  rates  obtain  between  20  per  cent  and  50  per 
cent  cut-off.  We  also  know  that  for  starting,  a  cut-off  of  at 
least  80  per  cent  should  be  available.  Train  resistance, 
which  the  power  of  the  locomotive  must  overcome,  is  large 
for  starting,  but  drops  quickly  with  increase  of  speed  up  to 
about  Zyi  miles  an  hour,  and  then  gradually  increases  with 
increasing  speed.  The  auxiliary  port  permits  a  cut-off  of 
80  per  cent,  but  being  restricted  in  size,  its  effect  begins  to 
diminish  immediately  after  starting  and  to  a  large  extent  is 
neutralized  by  wire-drawing  at  about  2 3^  miles  an  hour. 

Fuel  and  Water  Rates 

The  formula  for  the  pulling  power  of  a  locomotive  con- 
sists of  a  coefficient  representing  the  per  cent  of  boiler 
pressure  P  available  as  mean  effective  pressure,  which  may 
be  represented  by  the  letter  C  and  the  engine  constant 
PD-L  -^  W,  which  may  be  represented  by  the  letter  Y. 
The  coefficient  C  is  governed  by  the  expansion  ratio  E  and 
when  drawbar  pull  for  starting  is  involved,, it  is  customary 
to  use  90  per  cent  of  the  value  that  would  obtain  for 
theoretical  calculations,  based  on  the  work  done  in  the 
cylinders.  For  simplification  P  will  represent  gage  pressure 
and  not  absolute  pressure  in  this  discussion.  Drop  in 
pressure,  effect  of  cylinder  clearance  and  back  pressure  will 
not  be  included.  This  procedure  will  not  affect  the  results 
materially,  since  we  are  dealing  with  comparisons.  These 
comparisons  shall  cover  locomotives  of  the  same  type,  weight 
and  power,  which  will  permit  ignoring  engine  resistance,  and 
base  power  comparisons  on  cylinder  work  only. 

The    formula    for    tractive    force    referred    to    above    is 

T  =  CV.     The  value  of  C  for  the  drawJiar  pull  of  a  simple 

locomotive   in    starting   is   universally   taken    as    .85.      For 

tractive  force,  based  on  work  in  the  cylinders   (not  at  the 

2 

drawbar)    C   =   •      For   a   cut-off  of  90   per 

E  +  1 
cent,  E  =  1.111,  whence  C  =  .947.     Similarly,  for  cut-off 
of  80  per  cent,  C  =  .889,  and  for  50  per  cent,  C  =  .667. 

The  increase  of  25  per  cent  in  the  value  of  V  for  the  50 
per  cent  cut-off  locomotive  may  be  obtained  either  by  in- 
creased cylinder  dimensions,  or  by  increased  pressure,  or  by 
both. 

The  following  assumptions  are  based  on  data,  which  is 
indicative,  but  not  conclusive:  For  a  locomotive  with  90  per 
cent  cut-off,  C  is  .947  for  starting,  and  at  about  12>^  miles 
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per  hour  it  is  .85.  For  the  50  per  cent  cut-off  locomotive,  it 
is  .889  for  starting,  .80  at  2^/2  miles  per  hour,  and  .667  at 
about  12^  miles  per  hour. 

To  clearly  show  the  difference  between  the  two  principles, 
in  concrete  form,  let  us  assume  the  design  of  a  Mikado  loco- 
motive to  weigh  320,000  lb.  in  working  order,  which  will 
have  90  per  cent  cut-off,  27-in.  by  30-in.  cylinders,  200  lb. 
boiler  pressure  and  a  maximum  evaporation  of  50,000  lb. 
of  water  per  hour. 

From  formulations  given  by  Professor  Arthur  J.  Wood 
of  Pennsylvania  State  College,  in  his  book  entitled  Locomo- 
tive Operation  and  Train  Control,  the  calculated  formula 
for  tractive  force  when  worked  to  full  boiler  capacitv  for 
this  locomotive  is  T  =  1,356,486  ^  (10.121  -f  v),  in 
which  V  =  speed  in  miles  per  hour.  The  corresponding  SO 
per  cent  cut-off  locomotive  of  equal  weight  would  have  250 
lb.  boiler  pressure,  and  a  maximum  evaporation  of  45,000  \h. 


w^^rj^ 


Fig.   1  — Location   of  the   Auxiliary   Port   in  the  Valve   Bushing 

of  water  per  hour.  Its  calculated  formula  for  tractive  torce 
would  be  r  =  1,261,440  ~  (7.451  -f  V). 

Fig.  2  shows  these  tractive  effort  curves  for  comparison. 
The  transition  curve  connecting  the  line  for  less  than  boiler 
capacity  with  the  full  boiler  capacity  line  is  empirical. 

For  full  gear  operation,  when  hauling  heavy  loads,  it  is 


readily  seen  that  tlie  relative  steam  consumption  of  the  50 
per  cent  cut-off  locomotive  is  1.25  x  .50  -H-  90,  or  .694,  a 
saving  of  30.6  per  cent  of  steam.  For  such  operation,  this 
would  permit  making  the  boiler  30  per  cent  less  in  value 
than  that  of  the  ordinary  locomotive.  Since  on  the  equal 
locomotive  weight  basis  it  need  only  be  10  per  cent  less  the 
excess  boiler,  for  slow  freight  full-gear  operation,  will 
produce  a  coaV  saving  greater  in  per  cent  than  the  water 
saving. 
The  water  saving  indicates  that   the   50   per  cent  cut-off 
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Locomotive  Characferistics 
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Fig.    2 — A    Comparison    of   the    Tractive    Force    Produced    by    Loco^ 

motives,   One   with    Full    Stroke   and   the   Other   with    Fifty 

Per   Cent    IVIaximum    Cut-Off 

locomotive  working  in  full  gear  can  go  44  per  cent  further 
before  it  must  stop  to  take  on  water.  From  the  tests  of  the 
Decapod  50  per  cent  cut-off  locomotive,  the  formula  developed 
for  the  ratio  of  the  water  rate  to  the  coal  rate  is  IF  -H  C  = 
10.622  —  .000104125IF.  This  formula  will  answer  for 
the  comparison  we  wish  to  make,  because  the  coefficient  of 
the  second  term  varies  inversely  as  the  value  of  the  heating 
surface.  The  comparative  formulae  would  then  be  for  the- 
ordinary  locomotive,  W  -^  C  =  10.622  —  .0001041251^, 
and  for  the  50  per  cent  cut-off  locomotive,  W  -f-  C  =:  10.622' 
—  .0001 157  IF. 

If  W  =  50,000  for  the  ordinary  locomotive  and  30.6  per 
cent  less,  or  34,700  for  the  50  per  cent  cut-off  locomotive, 
W  ^  C  for  the  former  is  5.42  and  6.61  for  the  latter,  in- 
dicating a  coal  consumption  for  the  latter  of  57  per  cent  of 
that  of  the  former,  or  a  saving  of  43  per  cent,  or  an  increased 
radius  of  operation,  before  taking  on  coal  of  75  per  cent.  This 
is  the  extreme  economy,  which  cannot  be  realized  as  an 
average  in  any  kind  of  service,  except  possibly  in  shifting 
service. 

Let  us  now  investigate  the  water  and  coal  saving,  when 
l^oth  locomotives  are  working  to  full  capacity  at  20  miles  per 
hour.  For  this  speed,  the  formulae  for  tractive  force  give 
45,034  lb.  for  the  ordinary  locomotive  and  45,952  lb.  for 
the  50  per  cent  cut-off  locomotive,  which,  therefore,  furnishes- 
slightly  more  power  with  10  per  cent  less  steam  and  coal. 
By  placing  the  values  for  T  for  the  two  locomotives- 
equal  to  each  other  in  the  formulae  for  tractive  force  and 
solving  for  V,  it  will  be  found  that  the  50  per  cent  loco- 
motive with  a  90  per  cent  boiler  will  furnish  more  power 
for  all  speeds  up  to  28.46  miles  per  hour,  at  which  speed  they 
are  equal  in  power,  hut  the  former  uses  10  per  cent  less  fuel 
and  water. 
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Torque 

The  torque  for  the  50  per  cent  cut-off  locomotive  is  prac- 
tically as  uniform  as  that  of  a  three-cylinder  locomotive  with 
crank  axle.  A  careful  analysis  of  the  ratio  of  maximum  to 
minimum  tangential  pressure  for  a  three-cylinder  and  a  two- 
O'linder  locomotive,  both  with  50  per  cent  cut-off.  resulted  in 
a' ratio  of  126 '4  per  cent  for  the  former  and  126-^;  per  cent 
for  the  latter.  Another  analysis  for  the  same  ratio  for  two- 
cylinder  simple  locomotives,  one  with  90  per  cent  cut-off,  and 
the  other  with  SO  per  cent  cut-off,  and  main  rods  V/s  times 
the  length  of  the  crank  arm,  resulted  in  a  ratio  of  158  per 
cent  for  the  former  and  IM  per  cent  for  the  latter. 

Figs.  3  and  4  show-  the  tangential  turning  force  exerted  on 
the  wheels  of  the  Mikado  locomotive,  assuming  a  ratio  of 
length  of  main  rod  to  crank  of  8.6.  Fig.  3  represents  that  for 
the  90  per  cent  cut-off  locomotive,  giving  a  maximum  torque 
of  125.3  per  cent,  and  Fig.  4  that  for  the  50  per  cent  cut-off 
locomotive,  giving  a  maximum  torque  of  113.6  per  cent.  For 
the  latter  this  would  permit  an  increase  in  cylinder  pressure 
of  10  per  cent  without  increasing  the  danger  of  slipping. 

No  hard  and  fast  rules  can  be  formulated  on  account  of 
variations  in  main  rod  and  crank  lengths,  but  from  studies 
thus  far  concluded,  the  indications  are  that  the  ratio  of  maxi- 
mum to  minimum  tangential  pressure  is  at  least  20  per  cent 
greater  at  90  per  cent  cut-off  than  at  SO  per  cent  cut-off.  At 
speed,  for  earlier  cut-off  points,  the  uniformity  of  torque 
depends  mainly  on  careful  arrangement  of  the  valve  events, 
based  on  the  weight  of  reciprocating  parts. 

Uniformity  of  "torque  decreases  the  possibility  of  slipping, 
and  tends  to  decrease  the  wear  and  tear  of  the  machinen- 
to  some  extent.     Consequently,  the  ratio  of  cylinder  tractive 
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Department  Bulletin  No.  31.*  The  locomotive  tested  was  a 
2-10-0  type  designed  to  \x  capable  of  furnishing  25  per  cent 
more  power  than  the  2-8-2  long  cut-off  locomotive,  with  which 
it  was  compared.  Both  locomotives  were  hand  fired,  were 
equipped  with  Type  A  superheaters,  and  had  no  feedwater 
heaters.  These  locomotives  may  be  compared  for  economy, 
which  is  not  affected  by  capacity.  The  maximum  thermal 
efficiency  for  the  2-8-2  was  7  per  cent  and  for  the  2-10-0  was 
8.1  per  cent. 

In  the  tests  of  the  2-8-2,  including  only  four  tests  above 
60  per  cent  cut-off  and  none  in  full  gear,  the  average  coal 
per  indicated  hp.  was  2.83  lb.  In  the  tests  of  the  2-10-0, 
of  which  30  per  cent  were  at  45  per  cent  and  greater  cut-off, 
the  average  coal  per  indicated  hp.  was  2.57  lb.,  a  decrease 
of  9.2  per  cent,  on  a  basis  ver>'  unfavorable  to  the  2-10-0. 
This  shows  that,  under  adverse  conditions  for  the  SO  per  cent 
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Pig.   3 — Tangential    Force   Curve    for    Locomotive   with   90    Per   Cent 
Maximum    Cut-Off 

effort  to  weight  on  drivers  may  be  increased,  or  with  the  same 
ratio,  the  slipping  will  be  materially  decreased. 

We  may  expect  an  average  saving  of  about  20  per  cent  in 
favor  of  the  SO  per  cent  cut-off  locomotive  for  slow  speed 
and  heavy  service;  a  saving  of  10  to  IS  per  cent  in  fast 
freight  service,  and  a  saving  of  nearly  10  per  cent  for  medium 
loads  and  high  speeds. 

The  increased  reciprocating  weights  must  be  given  due 
consideration.  For  slow  speed,  the  effect  thereof  is  of  little 
importance.  For  high  speed,  these  increased  weights  are  much 
more  important.  For  high  speed  passenger  ser\'ice,  it  may 
be  assumed  that  the  negative  eft'ect  of  the  25  per  cent  increase 
of  reciprocating  weights  balances  the  positive  effect  of  a  possi- 
ble 10  per  cent  saving  in  coal  and  water. 

On  the  other  hand,  when  considering  slow  speed  freight 
-service,  the  eft'ect  of  increase  in  reciprocating  weights  is 
negligible  and  the  saving  of  20  per  cent  of  coal  becomes 
paramount. 

Four  or  five  vears  ago  extensive  tests  were  made  of  a  SO 
per  cent  cut-off  locomotive  on  the  locomotive  test  plant  at 
Altoona.   Pa.,   which  were  described  in   Pennsylvania  Test 
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Fig.  4 — Tangential   Force  Curve  for  50  Per  Cent  Cut-Off   Locomotive 

cut-off  locomotive,  it  still  shows  a  material  saving  over  the 
long  cut-off  locomotive  at  its  best  points  of  operation. 

The  advantages  in  economy  of  the  50  per  cent  cut-off 
locomotive  can  best  be  seen  from  Figs.  5  and  6,  copied  from 
Bulletin  No.  31,  on  which  the  steam  rates  at  140  r.p.m.  have 
been  transferred  from  Fig.  6  to  Fig.  5  and,  correspondingly, 
the  40  r.p.m.  line  and  the  full  gear  cut-off  line  from  Fig.  5 
to  Fig.  6.  The  full  gear  cut-off  line  is  marked  "55  per  cent 
cut-off"  because  it  represents  a  higher  mean  effective  pressure 
than  would  be  realized  at  SO  per  cent  cut-off. 

The  following  remarks  relate  only  to  values  between  40 
r.p.m.  (7.38  miles  per  hour),  and  140  r.p.m.  (25.83  miles 
per  hour)  and  tests  at  water  rate*  not  less  than  30  per  cent 
of  boiler  capacity."  From  Fig.  5  it  will  be  noted  that  the 
highest  water  rate  per  indicated  horsepower  is  19.5  lb.,  which 
rate  cannot  be  exceeded  with  the  SO  per  cent  cut-off  locomo- 
tive regardless  of  how  the  locomotive  is  operated.  From 
Fig.  6  it  will  be  seen  that  a  water  rate  per  indicated  hp. 
of  31.8  lb.  can  be  reached  with  the  90  per  cent  cut-off. 

Slow  freight  locomotives  are  often  operated  for  extended 
periods  of  time  in  full  gear  and  shifting  locomotives  are 
seldom  operated  otherwise  than  in  full  gear.  It  is  customary 
to  provide  shifting  locomotives  with  relatively  larger  grates 
on  this  account.  From  these  tests,  it  is  clear  that  a  50  per 
cent  cut-off  shifter  should  save  at  least  one-third  of  the  water 
which  would  be  used  by  a  long  cut-off  shifter.  This  would 
increase  its  radius  of  operation  per  unit  of  water  by  SO  per 
cent,  would  permit  reducing  the  grate  area  by  more  than 
one-third,  and,  if  the  boiler  is  not  otherwise  changed,  would 
increase  the  water  evaporation  per  pound  of  coal  for  the 
same  power  by  25  per  cent.  The  coal  saving  would  be 
more  than  45  per  cent.  At  higher  speeds  and  other  cut-off 
points,  the  saving  in  water  and  coal  is  less. 

From  these  diagrams  it  is  possible  to  compare  any  kind 
of   operation   and   determine  the  economy.      The   important 

♦For  a  description  of  these  tests  see  the  Railway  Mechanical  Engineer 
for  April.   1920,  page  193. 
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Fig.  5— Water   Rates   of   a   Decapod    Locomotive   with    Fifty   Per  Cent     Maximum    Cut-Off    Compared    with    the    Water    Rate    of    a    IVllkado 

Locomotive  of  the  Ordinary  Type  at   About  26   IVIiles  an   Hour 


feature  that  they  disclose  is  that  the  locomotive  crew  is  ab- 
solutely prevented  from  working  at  uneconomical  water  and 
coal  rates. 

In  Fig.  5  the  heavy  broken  line,  representing  the  2-8-2 
locomotive  at  140  r.p.m.  shows  that  the  best  water  rate  is 
17.3  lb.  per  indicated  hp.  Correspondingly,  the  2-10-0 
indicates  a  minimum  rate  of  15.3  lb.  f)er  indicated  hp.,  or 
n.6  per  cent  less.  Hence  the  tests  indicate  a  saving  of 
water  from  11.6  per  cent  to  38.7  per  cent,  showing  that  the 
estimates  in  the -fore  part  of  this  paper  are  conservative. 

The  actual  coal  saving  is  dependent  on  the  value  of  the 
boiler  used  on  the  locomotive.  It  will  be  apparent  that,  in 
nearly  every  case,  an  oversize  boiler  can  be  utilized.  This 
would  result  in  a  coal  saving  greater  in  per  cent  than  the 


water  saving.  The  boiler  for  the  2-10-0  locomotive  tested 
is  an  undersize  boiler.  The  minimum  coal  rate  for  the  tests 
was  2  lb.  per  indicated  hp.-hr.  The  coal  rate  did  not  ex- 
ceed 3  lb.  per  indicated  hp.-hr.  for  all  water  rates  less  than 
52,000  lb.  per  hour. 

Later  locomotives  of  this  type  were  equipped  with  the 
Type  E  superheater,  a  feed  water  heater,  and  a  stoker. 
Tests  have  been  made,  but  the  report  has  not  been  com- 
pleted. The  use  of  the  Type  E  superheater  in  the  same 
boiler  results  in  greater  heating  surface.  A  number  of  tests 
showed  a  coal  rate  less  than  2  lb.  per  indicated  hp.-hr.,  the 
lowest  being  1.79  lb.,  or  10  per  cent  less  than  the  best 
performance  of  the  hand-fired  locomotive  with  the  Type  A 
superheater. 
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-Off  Type  Compared  with  Those  of  a   Decapod  of  the  Fifty  Per  Cent 
and    at    Higher    Speeds    with    Maximum    Cut-Off 


A  Mathematical  Law  of  Impact  Between  Cars' 

Conclusion  of  a  Study  of  the  Time  of  Draft  Gear  Closures  Which 
Began  in  Last  Month's  Issue 


By  E.  M.  Richards 


A 


T  the  conclusion  of  last  month's  installment,  it  will  be 
remembered  that,  by  substituting  equation  (6)  in 
equation  (7)  and  simplifying,  we  had  arrived  at 


travel  .v  and  time  /  whicli  can  be  put  into  shape  for  integra- 
tion, thus 


|6g(VV.i  +  Wi,) 


(F's'  —  fx) 


dt  ^  WaWb 

Before  this  expression  can  be  used  in  integration,  the 
variable  /  must  be  expressed  in  terms  of  .v.  This  can  be 
done  as  shown  in  Fig.  2,  from  the  triangular  relation  that 
the  force  /  at  any  travel  x  is  to  the  maximum  force  F\  for 
a  given  impact,  at  the  corresponding  maximum  travel  5'  (not 
necessarily  the  maximimi  possible  travel  of  the  gear)  as  x  is 
to  5\     That  is 


Or 


f  : 


F'x 


.(9) 


Substituting  (9)  in  (8) 

d: 
dt 


■W 


6g(W„  + Wi,) 


W.Wi, 


-[ 


F' 


] 


dx       (eirTwT+wiJr      ~      ^1 
dt~  wTww       L  J 

We  now  have  a  differential  equation  in  terms  of  the  gear 


•Since  the  publication  of  the  first  installment  of  Mr.  Richards'  article,  he 
has  called  our  attention  to  two  typographical  errors  in  the  e<iuation5  as 
they  appeared  in  the  November  issue.  Near  the  top  of  page  762,  where 
equation  (2)  is  substituted  in  equation  (1).  the  first  parenthesis  inside  the 
bracket  was  misplaced.    The  equation  should  read: 

dx  .r     dS.  /W.V. +  WhVi,        W.dS:.   \  1 

dt    ^   ^    I     ~dt  \  \Vu  Wi.dt     /  J 

In  equation  (6),  shown  in  the  middle  of  the  second  column  of  the  same 
page,  two  equations  are  shown  as  one  continuc-us  equation.  These  should 
have  read  as   follows: 

gF's 
W.Wb(V«=  — 2Vo\"b  +  Vi.=) (Wa  +  Wi,). 

gF's'  W.  +  \V„ 

,o(V.  — Vb)=  = -, (6) 

6         W.Wi, 


,t  )  VV  ,VVl,s'  ^s 

Jo       '     ~  "V  6gF'(Wr.  +  Wi.)         .'  0 

/          WuWi.s'  r  X   1  s' 

t  =   "V  sin  -  '  -  .  . . 

6gF'(W„  +  Wh)      L  s'    J  0 


dx 


\'is')-  -- 


.(10) 


/     waWi.s'        r        *■  1 

t  =   ■V —      I  sin  -  ' sm  -  '  0   I 

6gF'(Wi,  +  Wi,)       Is'  J 

^  1  /     W„VVi,         ?~ 

i  =  —    ^aI ^  (11) 

2    \'6g  W.  +  Wi,    F'  « 

Now  the  maximum  gear  travel,  .'i\  of  the  given  impact  is 
to  the  maximum  possible  travel  of  the  gear  s,  as  the  maximum 
resistance  of  said  impact  is  to  the  resistance  of  the  gear  at 
its  maximum  possible  travel  s,  viz., 

S'  F'  S-  5 


1 

Substituting  this  and  also  —  X  — ^3- 

2  V6g 


=  .11,5  in  (11) 


.W 


W.Wi,  s 

Wa  +  Wl,       f 


.(12). 


.  Formula 


This   formula  may   also   he  expressed   in  terms   of   work 
taken  up  by  the  gears.     To  accomplish  this,  the  numerator 

s 
and  denominator  of  the  fraction  —  mav  be  multiplied  by 

F 
2  X  2  X^X  12,  thus 


2X2X5X125  — - 


F         2  X  2  X  s  X  12  F  sF        J^ 

2  12 


.(13) 
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But 


sF  1 

X equals  the  work  taken  up  by  both 

2  12 


gears,  or  E.    Whence  (13)  becomes 

S  1       5  = 


.(U) 


F       12  E 

Substituting  (14)  in  (12) 

t  =  .113    "V- 


WaWl, 


t  =  .0327  s 


W,  +  Wb         12E 


WaWb 


.(15) Formula 


(Wa   +Wb)E 

The  dependability  of  these  formulae  may  be  tested  by 
comparing  the  values  computed  therefrom  with  the  U.  S.  R.  A. 
test  results. 

To  secure  such  comparison,  the  times  have  been  calculated 
with  equation  (15).  This  has  been  used  in  preference  to 
equation  (12)  because  the  former,  due  to  the  quantity  E, 
covering  the  whole  period  of  closure,  tends  to  average  gear 
curve  irregularities,  whereas  equation  (12)   does  not,  as  the 

5 
evaluation   of   the  latter  depends  upon  the   ratio  — ,   which 

F 
ratio  obtains  at  the  end  of  full  gear  travel  and  which  may  be 
entirelv  different  on  earlier  portions  of  the  curve. 

This  equation  (15),  by  using  the  values  of  143,000  pounds 
for  IFa  and  TT'b,  as  given  on  page  82,*  may  be  simplified  to 


t  =  .0327  s 


^ 


143,000  X  143,000   1 
143,000  +  143,000  E 


8.72  s 


.(16) 


The  values  of  E  used  in  equation  (16)  are  one-half  of 
those  in  column  19,  pages  122  and  123.  These  halved  values 
are  taken  because  substantially  half  of  the  kinetic  energy  in 
the  striking  car  just  before  impact  is  taken  up  by  the  gears 
and  car  bodies  at  maximum  gear  travel,  for  the  conditions  ob- 
taining in  the  U.  S.  R.  A.  tests.  The  value  of  E  thus  used 
includes  the  work  done  by  the  car  bodies,  as  already  men- 
tioned, which  work  must  be  considered,  as  the  car  bodies 
do  their  share  in  influencing  the  time  of  compression.  For 
the  same  reason  s  is  taken  in  the  formula  as  the  sum  of  the 
yield  of  the  car  bodies  and  the  full  gear  travels;  that  is,  it 
is  the  average  of  the  values  in  columns  12  and  13  plus  one- 
half  the  values  in  column  14  on  pages  122  to  123. 

In  this  manner  were  obtained  the  computed  times  in  Table 
IL  In  comparing  these  with  actual  test  values,  it  should 
be  remembered  that  the  formula;  were  developed  from  a 
straight  line  relation  between  gear  resistance  and  gear  travel, 
as  shown  by  curve  a  of  Fig.  1,  that  the  curves  of  most  of 
the  gears  do  not  follow  this  relation,  and  that  the  more  they 
deviate  therefrom,  the  more  the  two  sets  of  values  must  be 
expected  to  disagree.  Notwithstanding  these  factors,  how- 
ever, it  can  be  seen  that  in  most  cases  the  calculated  and  test 
figures  check  within  a  few  per  cent.  Accordingly,  the  re- 
liability of  the  formulae  is  established. 

The  foregoing  formulae,  in  addition  to  furnishing  a  means 
of  closely  calculating  time  of  gear  closure,  also  reveal  some 
very  interesting  facts  about  impact. 

Gear  Travel 

For  given  gears  in  given  cars,  the  times  of  all  maximum  gear 
cl'jsures,  whether  partial  or  full,  are  the  same  when  the  resistance- 
travel  curve  is  a  straight  line. 

This  is  evident  from  the  following:  Equation  (11)  con- 
tains the  quantity  s,  any  maximum  gear  travel  for  a  given 
i/npact.     As  shown  in  equation  (9),  however,  5  and  its  cor- 

•This  and  other  similar  references  in  this  article  are  to  the  pages  of 
the  Report  of  Draft  Gear  Tests,  published  in  1921.  by  the  Simmons-Boardni.in 
Publisliing  Company,  covering  the  U.   S.   R.  A.  tests. 


responding  gear  resistance  /  vary  in  the  same  proportion; 
consequently,  the  change  in  value  of  each  at  different  gear 
travels  cancel,  so  that  the  final  result  is  always  the  same. 
This  is  shown  in  equation  (12),  where  it  is  worked  out  from 
equation  (11),  and  it  can  be  seen  that  the  time  t  for  any 
gear  travel  ,s  is  equal  to  the  time  to  close  the  gear  at  full 
travel  5. 

For  given  gears  in  given  cars,  the  times  of  maximum  closure 
for  various  impacts  decrease  as  the  gear  travel  of  the  respective 
impacts  increase  when  the  travel-resistance  curve  is  upward. 

Since,  in  a  straight  line  relation,  where  the  resistance  in- 
creases in  direct  proportion  to  the  gear  travel,  the  time  for 
all  degrees  of  maximum  gear  closure  are  the  same,  as  already 
shown,  it  stands  to  reason  that  when  the  resistance  increases 
at  a  greater  rate  than  the  travel,  as  when  the  curve  bends 
upward,  the  time  of  closure  for  different  impacts  must  de- 
crease as  the  ma.ximum  gear  travel  increases. 

For  given  gears  in  given  cars,  the  time  of  maximum  closure  for 
various  impacts  increases  as  the  gear  travel  of  the  respective 
impacts  increase  when  the  travel-resistance  curve  is  downward. 

This  is  .self-evident,  as  it  is  the  opposite  of  the  conditions 
of  the  preceding  paragraph. 

The  relation  between  time  and  distance  of  travel  to  different 
points  along  the  path  of  gear  travel  during  a  particular  impact 
follows  substantially  a  sine  curve. 

This  is  shown  by  equation  (10)  and  the  movement-time 
curves  of  the  U.  S.  R.  A.  tests.  This  statement  must  not  be 
confused  with  the  preceding  discussion.  The  present  state- 
ment concerns  the  relation  between  the  distance  from  the 
start  of  gear  travel  up  to  the  various  points  it  passes  on  the 
way  to  maximum  gear  travel  and  the  time  to  reach  said 
points  during  any  given  impact;  the  preceding  discussion 
covers  a  comparison  of  the  times  to  reach  the  various  maxi- 
mum gear  travels  (not  necessarily  full  gear  travel)  at  vari- 
ous impacts  and  has  nothing  to  do  with  the  time  to  reach 
the  points  passed  over  on  the  way  to  these  maximum  travels. 
Naturally,  on  a  particular  impact,  the  gear  comes  to  half 
maximum  travel  sooner  than  the  maximum  travel  itself.  As 
evident  from  equation  (10).  the  time  to  reach  the  half-way 
point  is  to  the  time  to  come  to  the  maximum  point  itself  as 

the  sine"'  y>  is  to  sine"M,  or  -  to  -.      Onlv  when  the  resist- 

6        2 
ance-travel  curve  is  a  straight  line,  however,  is  the  above- 
mentioned  relation  a  true  sine  curve. 

Car  Weight 

For  given  gears  in  given  cars,  the  heavier  either  car  is  made,  the 
longer  the  time  of  maximum  gear  closure. 


/         Wa  W, 

This  can  be  seen  from  the  expression       / in 

V    w,  +  w„ 

equations  (12)  and  (15).     This  relation  in  Fig.  3  is  shown 
with  Wa  as  abscissae  (horizontally)  and  the  comparative  time 

/wT 

of  closure  as  ordinates  (verticallv)  on  the  basis  of       / 

V    Wb 

=  1  when  both  H'a  and  IFh  are  40,000  lb.;  the  curves  are 
for  car  B  with  weights  of  40,000  lb.,  90,000  lb.  and  140,- 
000  lb.,  respectivelv.  To  prove  the  above  statement,  take  car 
B  with  a  weight  of  40,000  lb.  and  car  A  with  40,000  lb.. 
According  to  the  curve,  the  ratio  is  1 ;  with,  the  weight  of 
car  B  remaining  at  40.000  lb.  pnd  that  of  car  A  increased  to 
140,000  lb.,  the  ratio  increases  to  1.25.  In  other  words,  with 
this  increased  weight,  the  time  of  closure  increases  25  per 
cent. 

For  given  gears  in  given  cars,  with  the  sum  of  the  weights  of 
both  cars  remaining  constant,  the  time  of  closure  of  a  given  gear 
is  longest  when  the  weight  is  equally  divided  between  the  two  cars. 
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This  can  also  be  seen  from  Fig.  3.  Take  the  above  case 
with  car  A  weighing  140,000  lb.,  car  B  40,000  lb.  and  the, 
ratio  1.25.  If- this  weight  be  equally  divided  between  the 
cars,  each  will  weigh  90,000  lb.  and  the  curves  then  show 
the  ratio  to  be  1.50.  In  other  words,  the  time  increases  in 
the  ratio  of  1.50  to  1.25.  This,  together  with  a  number  of 
similar  examples,  will  bear  out  the  statement  preceding  this 
paragraph. 

For  given  gears  in  given  cars,  tlie  wciglits  of  the  cars  may  be 
interchanged  without  affecting  the  time  of  gear  closure. 


/       VVaWb 

This  is  self-evident  from  the  expression      / .  It 

V        Wa  +  Wb 

should  be  noted  that,  as  just  mentioned,  a  change  in  car 
weight  changes  the  time  of  draft  gear  closure,  but,  as  pre- 
viously proved,  the  tiine  for  all  degrees  of  closure  for  a  given 
gear  are  substantially  the  same  for  any  particular  combina- 
tion of  car  weights. 

Car  Velocity 

Car  velocities  have  no  infiut-nce  upon  the  time  of  closure. 
It  will  be  noted  that  the  mathematical  considerations  were 
started  by  ascribing  any  velocities  I'a  and  I'b  to  car  A  and 
car  B  and  these  velocities  soon  dropped  out  of  the  mathe- 
matical expressions,  indicating  that  they  had  no  bearing  on 
the  closure  time.  Stated  in  other  terms,  both  cars  moving 
around  5,  25,  or  50  m.p.h.  have  the  same  time  of  draft  gear 
closure.  Similarly,  the  velocity  difference  between  the  cars 
does  not  influence  the  closure  time.  The  greater  the  velocity 
difference  between  cars,  of  course,  the  farther  in  the  gears 
will  be  driven;  but  as  already  proved,  the  times  of  gear 
travels,  whether  much  or  little,  are  substantially  the  same  in 
each  instance.  These  statements  concerning  car  weight  and 
car  velocity  are  only  approximately  correct. 

Conclusion 

This  concludes  the  studies  of  the  present  article.  It  is 
worth  noting  in  this  connection  that  all  that  has  been  stated 
concerning  impact  between  cars  applies  equally  well  to  im- 
pact between  any  two  bodies,  and,  consequently,  that  this 
article  is  in  reality  a  study  of  impact  in  the  broad  realm  of 
general  physics  itself. 

It  should  be  noted  further,  that  for  the  first  time  are  given 
herein  formulae  for  calculating  the  time  of  gear  closure,  a 
classification  of  the  effects  of  the  dynamic  resistance-closure 
relation  of  car  weights  and  of  car  velocities  on  this  time  and 
the  comparative  times  of  movement  to  various  points  along 
the  path  of  gear  travel  during  any  particular  impact. 

To  the  railw\ay  man,  in  particular,  the  foregoing  should 
prove  helpful  in  studying  actions  in  short  and  long  trains, 
both  with  and  without  the  brakes  applied,  and  to  the  draft 
gear  manufacturer,  quite  valuable  when  contemplating  gears 
of  new  design. 


New  Standard  Gage  for  Steel 
Wheels 

THE  Committee  on  Wheels  of  tlie  Mechanical  Division  of 
the  American  Railway  Association,  in  its  report  pre- 
sented at  the  1923  meeting  of  the  division,  recom- 
mended the  adoption  of  a  new  gage  for  the  measurement 
of  service  metal  on  wrought  steel  w'heels  to  take  the  place 
of  the  then  standard  gage,  which  has  not  been  found  satis- 
factory. .  The  methods  of  application  of  the  gage  proposed 
by  the  committee  were  clearly  illustrated  on  pages  458  and 
459  of  the  July  Railway  Mechanical  Engineer,  in  which  ap- 
peared the  rei>ort  of  the  Wheel  Committee. 

In  Circular  No.  DV  321,  issued  on  November  26,  1923, 
the  Mechanical  Division  announced  that  this  gage  had  been 
approved  by  letter  ballot  and  that  the  necessary  changes  in 
the  Interchange  Rules,  required  in  connection  with  its  use, 
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Form    of    Steel    Wheel    Gage    Recently    Adopted     by    Letter    Ballot. 

The    Use    of    This    Gage    Is    Required    by    Interchange 

FTules    Effective    January    1,    1924 

have  lieen  made  and  will  become  effective  January  1,  1924. 
The  circular  calls  attention  to  the  fact  that  measurements 
of  service  metal  on  wrought  steel  wheels  for  billing  purposes 
must  be  made  with  the  new  gage,  or  an  approved  equivalent, 
from  January  1,  1924,  before  which  time  it  will  be  necessary 
for  the  members  to  supply  themselves  with  these  gages. 

The  gage  may  be  secured  from  commercial  manufacturers 
of  gages,  or  may  be  manufactured  by  the  railroads  them- 
selves. Some  slight  modifications  have  been  made  in  the 
form  of  the  gage  since  the  publication  of  the  report  of  the 
committee.  The  illustration  shows  in  detail  the  present 
standard  form  as  adopted  by  letter  ballot. 


The  North  Western  "Pioneer."   First   Locomotive  to  Enter  Chicago; 
It  Arrived  on  Board  the  Brig  "Buffalo"  on  October  10,  1848 


The  Union  Pacific  has  recently  been  running  locomotives  on 
passenger  trains,  through,  between  Kansas  City,  Mo.,  and  Denver, 
Colo.,  640  miles,  where  four  engines  had  been  required.  Prior  to 
the  change  four  light  Pacific  type  locomotives  were  used  on  15- 
coach  trains  with  changes  at  Junction  City,  140  miles  from  Kan- 
sas City;  Ellis,  163  miles  farther,  and  Sharon  Springs,  127  miles; 
thus  leaving  a  run  of  210  miles  into  Denver  for  the  fourth  loco- 
motive. The  light  type  Pacific  engine  has  been  replaced  by  a 
heavy  type. 


THE  feature  of  the  1923  convention  of  the  Chief  Inter- 
change Car  Inspectors'  and  Car  Foremen's  Associa- 
tion of  America,  held  October  3,  4  and  5  at  the  Hotel 
Sherman,  Chicago,  was  unquestionably  the  interesting  ad- 
dresses delivered  before  well  attended  sessions.  These  ad- 
dresses, together  with  the  discussion  which  followed  them, 
were  not  only  interesting  but  inspiring  as  pointing  out  prac- 
tical means  by  which  members  of  the  association  can  co- 
operate in  overcoming  wasteful  practices  and  improving  the 
efficiency  of  railroad  operation.  The  first  address  was  on 
"Lubrication,"  by  M.  J.  O'Connor,  special  mechanical  in- 
spector, N.  Y.  C,  T.  A.  Ward,  district  freight  claim  agent, 
N.  Y.  C,  presented  a  paper  on  "Prevention  of  Loss  and 
Damage  to  Freight,"  and  there  was  a  joint  paper  on  "Main- 
tenance of  Equipment,"  by  A.  S.  Sternberg,  master  car 
builder.  Belt  Ry.  of  Chicago,  and  F.  C.  Shultz,  chief  inter- 
change inspector,  Chicago.  A.  J.  Mitchner,  division  gen- 
eral car  foreman,  Michigan  Central,  and  W.  J.  Owen,  chief 
interchange  inspector,  Pekin,  111.,  read  the  papers  on  Car 
Inspection  which  won  first  and  second  prizes  in  the  Rail- 
way Mechanical  Engineer  contest. 

Election  of  Officers 

On  the  last  day  of  the  convention  the  following  new  of- 
ficers of  the  association  were  elected  for  1924:  President, 
W.  T.  \Vestall,  special  inspector,  N.  Y.  C,  Cleveland,  Ohio; 
first  vice-president,  C.  M.  Hitch,  district  master  car  builder, 
B.  &  O.  Cincinnati,  Ohio;  second  vice-president,  W.  P. 
Elliott,  general  foreman.  Terminal  Railroad  Association, 
East  St.  Louis,  111.,  and  secretary,  A.  S.  Sternberg,  master 
car  builder.  Belt  Railway  of  Chicago. 

Four  new  members  were  elected  to  the  executive  commit- 
tee as  follows:  G.  J.  Charlton,  general  car  foreman,  O.  S. 
N.,  Buffalo,  N.  Y. ;  E.  G.  Chenoweth,  superintendent  car 
department,  C.  R.  I.  &  P.,  Chicago;  J.  G.  Bannon,  gerieral 
car  foreman,  C.  P.,  West  Toronto,  Ontario,  and  A.  G.  Rich- 
ards, traveling  car  foreman,  Chicago  &  Alton,  Blooming- 
ton,  111. 

Since  changes  in  the  rules  of  interchange  become  effective 
January  1.  1924,  the  discusion  of  these  changes  will  be  pub- 


lished  complete   in  this  issue,  most   of  the  addresses  being 
printed  later. 

Discussion  of  Interchange  Rules 

Witli  A.  Armstrong,  president  of  the  association,  in  the 
chair  the  first  question  raised  was  regarding  the  scope  of 
the  discussion. 

C.  F.  Straub  (Reading,  Pa.) :  I  want  to  offer  this  motion, 
as  a  preface  to  our  proceedings,  in  regard  to  discussion  of 
the  rules.  The  motion  was  made  that  all  previous  docu- 
ments, opinions  or  discussions  of  committees  reported  to  in- 
dividual railroads  by  the  secretary  of  the  Mechanical  Divi- 
sion, and  not  later  incorporated  in  the  rules  as  part  of  such 
rules  for  interpretation  of  same  or  reported  as  arbitration 
cases,  shall  be  disregarded.  Also,  that  all  questions  decided 
shall  be  by  vote  in  open  meeting  to  show  the  approval  of 
this  .\ssociation,  and  shall  be  reported  by  the  secretary  to  the 
proper  committee  of  the  Mechanical  Division,  A.  R.  A.,  for 
action  at  the  ne.xt  annual  meeting  or  otherwise,  and  such 
approval  by  this  Association  shall  be  recognized  as  just  a 
proper  practice  until  the  decision  in  regular  form  has  been 
announced  by  the  Secretary  of  the  Mechanical  Division. 

The  motion  was  duly  seconded  and  carried. 

Rule  2 

The  Committee  recommends  that  section  (b),  third  paragraph,  of  this 
rule  be  modified  to  read  in  accordance  with  proposed  form  shown  below 

PROPOSED  FORM — A  leaky  tank  car  shall  have  stenciled  on  both 
sides,  in  letters  three  inches  in  size,  adjacent  to  the  car  number,  the  words 
"Leaky  Tank.  Do  not  load  until  repaired,"  and  the  owner  shall  be  imme- 
diately notified.     Stenciling  must  not  be  removed  until  the  tank  is  repaired. 

REASON — To  improve  the  rule  in  the  handling  of  such  cars  by  requiring 
the  stenciling  to  be  shown  on  both   sides  of  car. 

F.  W.  Trapnell  (Kansas  City,  Mo.):  I  understand  that 
while  we  are  using  this  pamphlet  which  was  the  proposed 
form  from  the  Arbitration  Committee  to  the  A.  R.  A.  Me- 
chanical Division  for  adoption,  they  were  adopted,  and  they 
will  be  practically  our  rules  for  the  coming  year,  so  I  think 
we  ought  to  leave  out  that  matter  of  proposed,  because  that 
is  what  thev  will  be. 

T.  S.   Cheadle   (R.  F.  &  P.) :   I  noticed  on  one  or  two 
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cars  recently  it  was  mighty  hard  to  comply  with  the  rules 
by  stenciling  adjacent  to  the  number.  There  are  cases 
where  the  conditions  are  such  that  it  is  a  hard  matter  to  get 
it  adjacent.  I  suppose  if  you  get  it  as  nearly  adjacent  as 
possible  it  will  be  satisfactor)'. 

Chairman  Armstrong:  I  think  it  would  be  perfectly  satis- 
factory, if  you  cannot  stencil  adjacent  to  the  number,  to  get 
it  as  close  to  it  as  you  can. 

"The  Committee  recommends  that  a  new  paragraph  be  added  to  section  (f) 
of  this   rule   as   follows; 

For  inside  door  protection,  the  car  transfer  check  as  shown  on  page  172, 
issued  by  the  road  having  car  in  its  possession,  shall  be  authority  for  bill 
against  road  on  which  load_  originated,  for  cost  of  adjusting  ioad  due  to 
absence  of,  or  improper  inside  door  protection,  as  well  as  cost  of  applying 
or  correcting  such  protection.  (See  Section  G.  A.  R.  A.  Car  Service 
Rule  14.) 

REASON — To  conform  to  joint  recommendation  of  Committee  on  Car 
Service  of  the  Transportation  Division,  A.  R.  A.  and  Arbitration  Committee, 
Alechanical  Division,  making  originating  road  responsible  for  absence  of  or 
improper  inside  door  protection.  This  recommendation  has  been  approved 
by  the  General  Co-nmittee  of  both  Divisions  and  the  necessary  changes  in 
Car  Service  Rule  14  were  approved  at  the  session  of  the  Transportation 
Division  at  Chicago,  April  25,   1923." 

C.  F.  Straub  (Reading,  Pa.):  Should  we  not,  at  this 
time,  clarify  that  in  some  way,  so  there  is  a  general  under- 
standing that  this  work  can  be  charged  for  according  to 
rules  101  and  107?     I  make  that  as  a  motion. 

T.  J.  O'Donnell  (Buffalo,  N.  Y.) :  Our  officials  had  this 
matter  under  consideration  in  our  Association.  The  execu- 
tives are  to  act  on  this  at  a  meeting  in  a  few  days;  that  is, 
the  Executive  Committee  of  our  Association,  and  I  wondered 
whether  you  have  given  any  consideration  to  it.  The  prices 
that  we  charge  (the  twelve  roads  that  I  have  the  honor  to 
work  for)  are  $11  a  flat  rate  for  the  transfer  and  $4  for  the 
adjustment  of  lading,  net.  Inasmuch  as  this  is  in  our  A.  R, 
A.  rules,  I  am  wondering  if  we  should  not  recommend  or 
at  least  have  an  understanding  that  the  labor  rates  should 
govern,  $1.10  on  all  such  work.  The  A.  R.  A.  adopted  this 
as  a  mechanical  rule,  and  I  really  think  there  ought  to  be 
something  from  this  Association  so  we  will  have  some 
stable  recommendation  to  give. 

[After  an  extended  argument  as  to  whether  this  was  a 
mechanical  or  transportation  expense,  action  was  taken  as 
follows. — Editor.] 

Chairman  .Armstrong :  We  are  not  getting  anywhere,  and 
I  do  not  believe  you  men  want  to  take  up  an  hour  or  two 
discussing  this  matter.  There  is  a  motion  before  the  house 
that  we  recommend  a  flat  rate  of  $3.75  for  adjustment  and 
$11  flat  for  a  transfer.  This  motion  has  been  made  and 
duly  seconded. 

A.  S.  Sternberg  (Belt.  Ry.  of  Chicago) :  Eleven  dollars 
for  transfer  does  not  enter  into  the  motion;  just  the  adjust- 
ment of  the  lading. 

Chairman  .Armstrong:  As  many  of  you  who  will  approve 
the  rate  of  $3.75  for  adjustment  of  the  load,  as  we  have  been 
talking  about,  for  inside  door  protection,  will  manifest  the 
same  by  saying  "aye";   contrary,   "no." 

The  motion  was  lost. 

Mr.  O'Donnell  (Buffalo,  N.  Y.) :  I  am  going  to  ask  if 
you  will  consider  this  motion:  The  chief  interchange  in- 
spectors respectfully  suggest  that  the  subject  matter  be  re- 
ferred to  the  Transportation  Division,  with  the  recom- 
mendation that  an  equitable  flat  rate  be  adopted,  which  can 
be  agreed  upon  by  that  body  and  will  make  the  matter  more 
conclusive  and  simple  to  handle. 

The  motion  was  seconded  and  carried. 

Rule  3 

The  Committee  recommends  that  section  (o)  be  modified  in  accordance  with 
proposed    form    shown    below: 

PROPOSED  FORM— (o)  Cars  built  after  November  1,  1920,  will  not  be 
accepted  from  owner  unless  equipped  with  6  in.  by  8  In.  shank  A.  R.  A. 
Standard  Type  "D"  couplers. 

REASON — To  prevent  the-  transfer  of  lading  en  route  and  to  require 
car  owner  to  comply  with  the  rules. 

A.  C.  Campbell  (N.  Y.  C.  &  St.  L.) :  In  reference  to  this 
paragraph  (o) :  Some  railroads  are  practically  rebuilding 
a  great  many  cars;  that  is,  putting  more  than  75  per  cent 


of  new  material  in  them  and  stenciling  them  as  being  newly 
rebuilt,  and  the  reason  of  their  doing  that  is  that  their  center 
sills  probably  did  not  have  the  proper  spread  to  take  a  6-in. 
by  8-in.  coupler,  and  they  wanted  to  use  up  their  old  5-in. 
by  7-in.  couplers. 

We  are  having  trouble  with  some  of  these  cars  being  re- 
fused from  the  owners  under  load,  some  of  them  with  per- 
ishable freight  and,  under  this  section  as  adopted  by  the 
Association,  they  can't  be  accepted  from  the  owner.  They 
can  be  accepted  in  interchange  from  somebody  else  on  the 
road,  but  they  would  not  be  accepted  from  the  owner.  Is  it 
policy  to  turn  down  a  loaded  car  with  perishable  freight 
just  because  they  have  a  5-in.  by  7-in.  coupler  and  they  have 
a  new  car,  whereas  they  will  accept  an  old  car,  probably  ten, 
fifteen  or  twenty  years  old  with  a  S-in.  by  7-in.  coupler 
that  is  not  in  good  condition  and  go  right  along?  I  would 
like  to  know  if  the  joint  inspectors  should  issue  a  transfer 
card  against  that  car  and  allow  it  to  be  transferred. 

Chairman  Armstrong:  The  Chair  will  answer  your  ques- 
tion as  to  transfer.     There  is  no  provision  whatever. 

Rule    17 

The  Committee  recommends  that  a  new  .section  be  added  to  this  rule 
to  be   designated  as  section    (i)    and  to  read   as  follows: 

The  application  of  cast  iron  wheels  cast  after  June  30,  1924,  of  nominal 
"'^dIM'^A^t'  ""^  650.700  and  750  lb.,  shall  be  considered  as  improper  repairs. 

KtASON — To  conform  to  recommendation  from  Committee  on  Wheels 
to  prohibit  the  use  of  wheels  lighter  than  the  standard  of  the  Association. 

P.  G.  Zachretz  (Soo  Lines) :  I  take  it  from  that,  that  in 
making  out  our  wheel  repair  card  we  will  have  to  .state  both 
passenger  car  and  freight  car  and  the  size  of  the  wheels  ap- 
plied; that  is,  the  weight  of  the  wheels  applied,  in  order 
to  give  the  ruling  line  the  proper  information. 

M.  E.  Fitzgerald  (C.  &  E.  I.):  It  isn't  necessary  for  the 
owner  to  get  joint  evidence.  The  billing  repair  card  will 
state  that  information. 

The  Committee  recommends  that  interpretation  No.  7  of  this  Tule  be 
modified  in  accordance  with  proposed   form  shown  below: 

PROPOSED    FORM— (7)    Q.  No   change. 

A.  The  substitution  of  the  Schaeffer  patented  brake  lever  connection 
does  not  constitute  wrong  repairs.  If  such  connection  is  not  standard  to 
any  of  owner's  cars,  charge  for  same  should  not  exceed  cost  of  that  of 
owner's  standard. 

Mr.  Straub:  I  move  the  secretary  be  requested  to  obtain 
prices  for  those  Schaeffer  brake  connections,  arbitrary  prices, 
so  we  will  know  where  we  stand  on  those  parts. 

Chairman  Armstrong:  I  think  that  will  be  taken  care  of 
by  the  Price  Committee;  under  the  new  rules,  you  will  have 
that,  so  I  do  not  think  it  is  necessar}'. 

REASON — It  is  felt  that  it  is  reasonable  for  car  owner  to  accept  charge 
for  this  device  where  used  by  owner  even  though  not  yet  applied  to  the 
particular   car   in   question.  ^ 

Rule  98 

The  Committee  will  designate  all  paragraphs  of  this  rule  with  letters  for 
ready  reference. 

The  Committee  recommends  that  a  paragraph  be  added  to  this  rule  read- 
ing  as   follows: 

If  new  cast  iron  or  new  cast  steel  wheels  are  applied  account  delivering 
line  defect  on  wheel  or  axle  or  both,  owner  may  be  charged  for  the  dif- 
ference in  value  between  new  and  second-hand  wheels,  whether  or  not  a 
defect  card  is  involved.  Similarly,  if  new  A.  R.  A.  standard  axle  is  applied 
account  delivering  line  defect  on  wheel  or  axle  or  botll,  owner  may  be 
charged  for  the  difference  in  value  between  new  and  second-hand  axle, 
whether  or  not  defect  card  is   involved. 

REASON — Owner  receives  the  betterment  and  would  not  be  penalized  in 
being  billed  for  same.  Also,  it  creates  incentive  to  apply  new  material 
which  is  preferred  by  car  owner  and  because  it  is  in  line  with  rule  on 
wrought  steel  wheels. 

Mr.  O'Donnell  (Buffalo,  N.  Y.) :  While  it  does  not  enter 
into  the  discussion,  I  think  that  is  one  of  the  best  changes 
that  has  ever  been  put  in  the  rules,  especially  where  the 
fellow  gets  finicky  and  starts  looking  for  cut  journals.  It 
means  about  three  or  four  thousand  dollars  a  month  in  our 
Association  that  the  delivering  line  will  save  on  that  rule. 

Rule  111 

The  Committee  recommends  that  the  following  note  be  added  to  this 
rule  in  order  to  make  it  more  clear: 

NOTE — In  cases  where  annual  air  brake  cleaning  is  not  performed, 
but  triple  valve  is  renewed  account  of  defective  body,  charge  may  be  made 
for  material  only.  Also  in  such  case  if  brake  cylinder,  brake  cylinder 
piston  or  non-pressure  head  are  renewed,  account  of  defective,  charge 
may  be  made  for  material   and  labor. 
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Mr.  Jamison:  This  is  the  only  item  that  we  shall  have  on 
rule  111.  I  do  not  want  to  be.  cut  of  order,  but  it  would 
give  me  a  great  deal  of  satisfaction  if  this  Association  would 
ask  the  Price  Committee  to  give  us  an  interpretation  in  rule 
111,  or  else  an  item  covering  the  cleaning  of  what  is  known 
as  loaded  and  empty  brakes.  It  is  twice  the  amount  of 
work  to  clean  the  brakes  on  these  cars  as  it  is  on  the  ordi- 
nary car,  and  yet  we  have  nothing  covering  it;  there  is  a 
variety  of  opinion  and,  consequently,  a  variety  of  different 
charges  being  made.  I  think  if  we  were  to  ask  that  ques- 
tion now,  and  it  were  to  be  submitted  to  the  Price  Com- 
mittee, as  soon  as  possible  after  the  close  of  this  session  they 
would  perhaps  incorporate  it  in  the  new  rules. 

The  motion  was  duly  seconded  and  carried. 

Rule   112 

Attention  has  been  called  to  a  misprint  in  Note  1  to  this  rule  as  shown 
near  top  of  page  161   of  the  1922   Code. 

This  note  should  real  as  follows  and  will  be  corrected  m  the  first  sup- 
plement  to  the  rule   issued.  ,  ,  i 

NOTE    1 — These  rules  are  for  the   purpose  of  settlement   between  carriers 


rules  Other  than  those  quoted  in  Circular  No.  D.  V.  283, 
which  have  just  been  read? 

A.  C.  Campbell  (N.  Y.  C.  &  St.  L.) :  I  would  like  to 
bring  up  the  matter  of  transfer  of  cars.  A  great  many  loads 
are  billed  out  from  shipping  points  that  are  really  recon- 
signed  in  transfer. 

They  may  be  reconsigned  a  half  dozen  different  times  before 
thev  go  out  on  the  line,  especially  potatoes  and  such  things 
as  that.  These  cars  come  in  off  the  line,  and  they  will  be 
in  bad  order,  which  will  necessitate  transfer  of  that  load 
which  was  to  go  forward.  They  reconsign  that  load  to  the 
first  road  and  then  another,  who  is  going  to  issue  the  trans- 
fer authority  against  the  originating  line  that  it  comes  from 
or  against  the  line  that  reconsigns  to  another  line?  The 
rule  allows  that  load  to  be  reconsigned  as  many  times  as 
they  want  to  on  that  bill. 

Mr.  Schultz:  It  has  always  been  my  personal  opinion  that 
if  the  load  had  arrived  at  its  destination  when  it  was  in- 
tended; that  is,  as  far  as  the  delivering  line  should  be  re- 
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and  between  carriers  and  private  lines,  for  destroyed  or  dismantled  cars, 
handled  under  the  rules  of  interchange,  and  are  not  intended  to  be  applied 
to  cars  of  the  same  particular  types  in  the  accounts  of  individual  carriers. 

The  Committee  recommends  that  a  new  paragraph  be  added  as  the  third 
paragraph    of  this  rule,   reading  as  follows; 

Second-hand  trucks  used  under  new  car  bodies  or  new  trucks  used  under 
old  car  bodies  shall  be  considered  as  of  the  same  age  as  the  car  body  in 
figuring    depreciated    value. 

In  addition  to  the  foregoing  changes  recommended  in  the  Rules  of   Inter- 
change,   the    Committee    will    prepare    appropriate    revision    of    rules    effected 
l)y  the  recommendations  from  the  Committee  on   Wheels,  if  the  recommenda- 
tions of  that  Committee  are  approved  by  letter  ballot  of  the  members. 
Respectfully    submitted, 

ARBITRATION    COMMITTEE. 

Mr.  Straulj:  Inasmuch  as  the  last  paragraph  refers  to  a 
recommendation  by  the  committee  on  wheels,  this  question 
may  not  be  out  of  order,  although  it  may  be  covered  by  the 
Wheel  Committee,  the  Price  Committee  or  the  Arbitration 
Committee,  but  nevertheless  it  is  a  condition  which  we  some- 
times run  into.  What  allowance,  if  any,  shall  be  made  car 
owner  by  a  company  who  has  ground  out  slid,  flat  spots 
on  cast  iron  wheels  and  replaced  same  in  car,  thus  resulting 
in  possible  replacement  of  wheels  at  car  owner's  expense  at 
an  earlier  date  than  otherwise?  The  practice  is  not  recog- 
nized by  the  A.  R.  A.,  but  occasionally  performed  by  some 
railroad,  and  car  owner  should  receive  some  protection. 

Mr.  Wells:  Rule  98  fully  covers  that,  and  the  car  owner 
is  fully  protected.  It  is  true  the  wheels  would  not  have 
been  removed  only  for  the  slid  flat  spots,  but,  at  the  same 
,  time,  the  owner  is  deriving  the  benefit  of  the  new  wTieels, 
and  I  cannot  see  any  reason  why  Rule  98  is  not  optional, 
because  the  difference  in  value  will  be  charged  between  the 
defective  and  the  new  wheel. 

Chairman  Armstrong:  Do  you  wish  to  take  up  any  of  the 


sponsible  for  it.  But  in  handling  it  through  the  traffic  peo- 
ple, they  decided  the  car  had  not  arrived  at  its  destination 
and  was  subject  to  reconsignment,  where  it  was  originally 
loaded  and  the  transfer  order  should  be  issued  against  the 
originating  line. 

:M.  W.  Halbert  (St.  Louis,  Mo.):  In  St.  Louis,  we  have 
the  reconsignment  rule.  The  roads  are  bringing  the  cars  into 
the  originating  line  in  bad  order,  when  they  have  not  reached 
waybill  destination.  What  I  mean  by  that,  if  the  car  hit 
the  line  that  is  going  to  handle  the  car  instead  of  reaching 
its  regular  destination  it  would  receive  a  reconsigned  order, 
and  the  party  accepting  the  reconsigned  order  is  responsible 
for  the  transfer;  but  if  the  car  had  not  reached  its  waybill 
destination,  the  originating  line  is  responsible. 

To  make  it  a  little  more  clear,  the  car  is  billed  to  a  line, 
and  perhaps  the  billing  will  show  a  point  on  that  line,  but 
the  car  is  received  and  reconsigned  to  another  line.  Now,  is 
the  road  that  reconsigned  it  responsible,  or  the  party  to  whom 
we  reconsigned  the  order? 

Chairman  Armstrong:  Mr.  Schultz  answered  the  ques- 
tion as  to  the  responsibility  of  the  car  being  so  handled,  and 
I  merely  bring  up  the  thought  that  the  defects  for  which  the 
car  is  transferred  are  old  defects  from  the  originating  line 
and  not  new  defects  from  the  intermediate. 

Mr.  O'Donnell:  When  we  have  a  number  of  cars  in  our 
district  destined  to  the  switching  line,  the  industrial  man  on 
the  switching  line  will  reconsign  that  car  with  lumber  or 
other  commodities,  and  we  always  make  the  road  bringing  in 
the  car  be  responsible  for  the  transfer  to  the  second  line  that 
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transfers  it,  with  the  approval  of  the  agent,  so  they  under- 
stand it. 

Chairman  Armstrong:  I  think  it  is  the  general  practice. 

Rule  107 

T.  S.  Cheadle  (R.  F.  5:  P.):  If  I  am  in  order,  I  would 
like  to  ask  the  question  on  rule  107.  On  page  148,  item 
417  A,  it  says: 

UnJerframe,  steel  (repair  type)  or  continuous  metal  center  sills  to  which 
are  secured  metal  body  bolsters  or  metal  or  wood  cross  ties,  first  application 
or  R.  &  R.,  includes  R.  &  K.  of  underframe  or  continuous  metal  or  con- 
tinuous metal  center  sills  for  removal  or  repairs  to  top  gusset  plates  over 
cross  ties,  center  girders,  bolster  stiflcners,  or  other  parts  of  underframe 
(excludes  R.  &  R.  or  R.  of  flooring'  (add  jacking  of  car  when  necessary) 
27.0  hours  on  ordinary  car;   37.0  hours  on  refreigerator  car. 

This  price,  as  I  understand  it,  covers  the  R.  &  R.  and  the 
'steel  underframe  to  make  repairs  to  the  portion  mentioned. 
There  have  been  a  number  of  cases  on  my  line  where  it  was 
necessary  that  a  steel  underframe  of  this  class  be  put  at  one 
end  of  the  car  to  make  certain  repairs.  I  w-ant  to  ask  what, 
in  the  opinion  of  the  members  who  investigated  these,  should 
be  the  charge.  Should  it  be  a  reduction  of  one-half,  or 
should  it  be  on  a  bolt,  nut  and  lock  basis,  or  what  charge 
can  be  made? 

Chairman  Armstrong:  Will  some  gentleman  answer  !Mr. 
Cheadle's  question? 

M.  E.  Fitzgerald  (C.  &  E.  I.):  I  think  you  are  entitled 
to  full  charge.  However,  if  you  saw  fit  to  reduce  that 
charge,  I  do  not  believe  anyone  would  kick  any  in  receiving 
it.  i  do  not  think  it  would  exceed  the  total  labor  charge,  but 
if  vou  see  a  manner  in  which  you  can  expedite  the  work  on 
your  line,  you  do  not  need  to  go  into  full  details  of  perform- 
ing the  operation. 

Loading  Rules 

Mr.  O'Donnell:  We  have  three  or  four  important  changes 
in  the  loading  rules,  one  in  particular  that  I  think  Mr. 
Rogers,  of  Youngstown,  has  brought  out,  proposed  revision 
of  Rule  28.     This  is  the  proposed  form: 

Bearing  pieces  must  never  be  placed  between  bolster  and  end  of  car, 
unless  special  provision  is  made  therefor  and  detailed  instructions  given. 
When  there  is  but  one  bearing  piece  on  the  car,  it  must  be  placed  at  least 
twelve  inches  from  center  of  bolster  toward  center  of  car. 

This  is  the  addition : 

Sliding  pieces  should  preferably  be  placed  over  the  car  body  bolster, 
but  in  case  of  flexible  material,  in  order  to  obtain  the  required  four  inch 
clearance  from  floor  of  car,  the  sliding  piece  may  be  placed  not  more  thari 
eighteen  inches  ahead  of  center  line  of  bolster  on  cars  of  steel  or  steel 
underframe    construction. 

The  Loading  Rules  Committee  has  put  in  this  recommenda- 
tion generally  for  new  cars: 

All  drop  end  gondola  cars  to  be  equipped  for  the  reason  they  are  replaced, 
etc. 

What  I  want  to  bring  out  is  that  we  are  losing  a  lot  of  $12 
or  $15  end  gates,  due  to  the  fact  that  when  they  unload  the 
commodities  at  the  steel  plant,  they  find  that  in  some  other 
part  of  the  car.  I  think  it  is  an  injustice  to  the  owner  to  lose 
the  end  of  a  good  50-ton  car  in  the  way  they  are  being  lost, 
and  this  appealed  to  me.  Of  course,  the  Loading  Rules 
Committee  recognized  that  fact,  but  it  is  deplorable  the  num- 
ber of  end  gates  that  come  home  to  the  owner  in  tliat  con- 
dition. 

Mr.  Fitzgerald:  I  would  like  to  get  an  expression  from 
the  chief  interchange  inspectors  as  to  whether  or  not,  in  case 
of  twin  or  triple  shipment  of  piling,  in  moving  through  an 
interchange,  it  is  found  that  one  of  the  brake  staffs  is  entirely 
missing.  The  rules,  of  course,  provide  that  you  only  need 
one  brake  shaft  in  twin  or  triple  movement,  and  in  loading 
the  car  they  take  the  brake  shaft  off  and  are  supposed  to 
fasten  it  to  the  car.  But  assume  now  this  equipment  is  miss- 
ing   (the  brake  shaft),   is   it  a  cardable  defect? 

W.  R.  Ro.gers  (Youngstown,  Ohio):  I  would  say  if  you 
have  removed  the  brake  shaft  to  facilitate  the  accommodation 
of  the  load,  it  surely  is  a  cardable  defect,  in  accordance  with 
A.  R.  A.  rule  32. 


Mr.  Fitzgerald:  I  do  not  agree  with  the  gentleman.  I 
would  like  to  get  an  expression  from  the  chief  interchange 
inspectors  as  to  whether  they  think  it  should  be  cardable  in 
interchange.  I  am  now  speaking  of  the  fellow  who  loads 
the  car,  wired  it  securely  to  the  car,  but  in  transit  it  has 
Ijecome  lost. 

Mr.  Campbell :  In  the  Twin  Cities,  we  do  not  card  for 
them  unless  we  know  it  is  a  known  theft  of  the  brake  shaft, 
because  that  brake  shaft  may  be  somewhere  in  that  load,  and 
I  do  not  see  why  we  should  apply  for  it.  We  do  not  in 
St.  Paul. 

A.  Herbster  (N.  Y.  C.) :  The  rule  covers  very  plainly  ma- 
terial missing,  removing  or  cutting  out  parts  of  car  to  facili- 
tate loading  or  unloading.  If  you  are  going  to  card  for 
missing  brake  shaft,  you  have  to  card  for  missing  door  pro- 
tection. 

Chairman  Armstrong:  Are  there  any  other  questions  on 
the  loading  rules? 

S.  M.  Anderson  (No.  Pac.) :  I  would  like  to  ask  the  bill- 
ing men  of  the  association  their  understanding  of  the  word 
"correction,"  paragraph  "C"  of  rule  92?  If  the  bill  is  re- 
turned having  charges  in  excess  of  10  per  cent,  you  may 
return  it,  but  I  would  like  to  know  if  the  bill  ha.~  to  be 
corrected  what  the  authority  will  do.  It  is  my  understanding 
that  the  bill  must  be  corrected  in  accordance  with  the  rules, 
but  so  many  of  them  return  them  and  claim  that  the  authority 
is  sufficient. 

Mr.  Pyle  (So.  Pac.  of  Mex.)  :  We  handle  a  good  many 
cases  of  this  kind.  I  think  it  is  right  under  the  rules  we 
have.  I  know  we  have  to  return  the  bill  if  the  amount  is 
more  than  10  per  cent  and  insist  on  the  bills  being  corrected, 
although  I  do  not  handle  anybody's  l)ill  that  way.  If  I 
return  his  bill  and  it  amounts  to  more  than  10  per  cent,  and 
he  sends  me  a  counter  billing  authority,  I  am  perfectly  satis- 
fied with  it. 

Livingston  Martin  (B.  &  O.) :  I  agree  with  Mr.  Pyle.  The 
A.  R.  A.  recognizes  the  counter  billing  authority.  At  the 
same  time,  I  believe,  technically  under  this  rule,  you  could 
force  the  correction  of  the  bill.  But  I  want  to  say  you  are 
getting  awfully  technical  if  a  man  sends  you  a  counter  blank 
authority  and  you  send  a  bill  back  and  insist  that  it  be 
corrected. 

Mr.  O'Donnell:  In  loading  brick  in  rough  freight  cars, 
would  it  be  permissible,  if  we  find  the  doorway  in  distress, 
to  charge  the  originating  road  with  the  cost  o|  putting  in  the 
commodity  or  placing  it  back  so  it  would  not  reach  the 
door  ? 

IMr.  Schultz:  The  principal  part  of  the  rules  regarding 
how  bricks  are  to  be  loaded,  is  based  on  a  60,000-lb.  ca- 
pacity car.  If  you  try  to  load  100,000  lb.  of  brick  they  won't 
stay  in  the  car.  In  case  the  load  exceeds  the  stated  amount 
and  bricks  came  in  contact  with  the  door,  is  door  protection 
required  ? 

Mr.  O'Donnell:  I  penalize  the  delivering  line  when  the 
door  is  in  distress.  I  feel  our  association,  or  the  A.  R.  A. 
rules  permit  charging  for  any  such  work,  irrespective  of  the 
prints  that  Mr.  Schultz  refers  to,  but  we  always  report  it 
back  to  the  fellow  who  loads  it  to  use  more  caution  in 
loading. 

Other  Business  —  New   Members 

B.  F.  Jamison  (Southern) :  We  are  a  committee  to  go  out 
and  get  new  members.  I  have  not  done,  this  year,  quite  as 
much  as  I  did  last  year.  I  think  brother  Elliott  expected 
more  of  me,  but  circumstances  prevented  me  in  some  way 
from  doing  that.  Now  those  circumstances  are  changed, 
and  I  am  going  to  try  to  do  some  real  good  work  on  getting 
members  for  this  association. 

The  dues  are  $3.00  a  year,  no  application  or  initiation  fee, 
and  the  member  receives  the  Railway  Mechanical  Engineer, 
to  mv  mind  the  best  publication  he  could  get,  for  12  months 
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and  a  printed  copv  of  the  proceedings.  During  the  year,  I 
have  heard  such  expressions  as  this,  "One  paper  in  those 
proceedings  is  worth  10  times  the  membership,"  and  it  is. 
Gentlemen,  one  copy  of  the  Railway  Mechanical  Engineer, 
properly  used,  is  worth  it,  and  yet  you  are  going  to  get 
12  copies.  . 

You  have  a  splendid  argument.  You  are  not  taking  away 
anvthin<T  from  any  man  when  you  ask  him  to  join  the  Chief 
Interchange  Car  Inspectors'  and  Car  Foremen's  Association 
and  pay  $3.00  for  his  membership;  you  are  giving  him  some- 
thing and  giving  it  to  him  richly. 

Chairman  Westall:  You  have  heard  the  remarks  made 
by  Mr.  Jamison,  and  I  hope  all  of  you  feel  the  way  he  does, 
and  when  )'ou  return  home  that  you  will  not  wait  until  next 
year  to  ''et  these  members  to  come  into  the  association,  but 
as  soon  as  you  return,  go  after  them  and  see  if  we  cannot 
Lcrease  our  membership  next  year  to  ONE  THOUSAND. 

Lubrication 

By  M.  J.  O'Connor 

Special  Mechanical  Inspector,  New  York  Central 

Some  of  the  chief  interchange  inspectors  and  car  foremen 
on  the  various  railroads  have  well  said  that  lubrication  is 
a  very  broad  question.  For  example,  the  heating  of  journals 
is  invariably  charged  to  lubrication,  whereas  we  know  that 
the  following  conditions,  which  lubrication  will  not  overcome, 
are  conducive  to  the  heating  of  journals: 

(1)  Slid  flat  wheels  and  shelled  wheels,  which  are  caused 
by  air  brake  conditions. 

(2)  Broken  oil  boxes  and  tipped  oil  boxes— the  latter 
condition  being  caused  by  worn  pedestals  and  oil  boxes  on 
passenger  equipment  cars. 

(3)  Broken  truck  springs  and  weak  truck  springs  under 
freight  cars  are  also  conducive  to  the  heating  of  journals,  as 
under  these  conditions  we  do  not  have  side  bearing  clearance 
on  the  side  of  the  truck. 

(4)  Excessive  slack  in  draft  gear,  particularly  under 
freight  cars  increase  service  shocks,  while  cars  are  enroute 
in  trains,  thereby  disturbing  the  conditions  in  the  contained 
parts  of  journal  boxes  under  such  cars. 

Waste  Grabs— During  the  past  year,  the  question  has  been 
asked.  What  is  a  waste  grab? 

A  waste  grab  consists  of  one  or  more  strands  of  waste  that 
separate  from  the  body  of  the  packing  in  the  journal  box, 
and  when  this  occurs,  the  waste  will,  under  ordinary  service 
conditions,  become  wedged  between  the  journal  and  journal 
bearing. 

The  service  conditions  that  contribute  in  developing  a  so- 
called  waste  grab  consist  of  shocks  at  high  and  low  rail 
joints,  heaw  application  of  air  brakes  and  fast  speed  over 
railroad  crossings,  these  being  causes  over  which  we  have 
not  positive  control.  However,  during  the  past  few  years 
the  following  methods  have  been  adopted  with  a  view  to  keep- 
ing down  this  apparent  cause  of  journal  heating. 

Journal  box  packing  is  applied  in  one  mass,  allowing  the 
strands  to  hang  down  outside  the  mouth  of  the  journal  box, 
always  adding  more  packing  before  placing  the  hanging 
strands  inside  the  journal  box  flush  with  the  inside  face  of 
the  collar  of  the  journal.  This  has  greatly  reduced  waste 
grabs. 

The  lining  of  journal  bearings  also  enters  into  developing 

so-called  wipers  or  waste  grabs,  particularly  so  where  the 

lining  is  recessed  more  than  1/32  in.  on  the  side,  and,  for 

,  this  reason,  only  within  the  past  year,  we  insisted  on  our 

bearings  being  lined  along  these  lines. 

The  continuation  in  service  of  mongrel  types  of  wedges, 
including  the  solid  back  when  worn  flat,  contributes  in  de- 
veloping waste  grabs,  for  the  reason  that  such  wedges  will  not 
allow  the  bearing  to  slide  laterally  with  the  journal  when 


worn  down,  so  that  the  full  bearing  surface  of  the  brass  rests 
on  the  journal,  resulting  in  excess  friction,  and  where  loose 
strands  of  waste  happen  to  be  on  the  surface  of  the  packing, 
most  anything  may  happen  under  these  conditions. 

Journal  Bearings — During  the  past  year,  a  power  boring 
machine  for  use  in  broaching  journal  bearings  was  installed 
on  a  coal  producing  division,  where  approximately  1,000 
cars  of  coal  are  loaded  per  day,  and  since  the  installation  of 
this  machine,  the  journal  failures,  particularly  under  cars 
re-wheeled  or  re-brassed,  have  been  reduced  more  than  75 
per  cent. 

Journal  bearings  having  end  wear  more  than  1/16  in.  on 
either  the  collar  or  fillet  end  should  not  be  relined.  Also 
journal  bearings  which  show  indications  of  wedge  wear  on 
the  backs  or  sides,  even  though  it  be  but  1/64  in.,  should  not 
be  relined. 

Furthermore,  journal  bearings  that  are  found  in  condition 
for  re-lining  should  have  the  old  bearing  surface  bored,  for 
the  reason  that  the  surface,  after  the  lining  is  removed,  is 
more  or  less  oxidized,  and  the  re-boring  is  absolutely  neces- 
sary in  order  that  the  tin  will  properly  cling  to  the  surface. 

At  the  present  time,  the  average  thickness  of  the  brass 
back  on  journal  bearings  is  approximately  %  in.  minus 
the  babbitt  lining.  Therefore,  it  can  readily  be  seen  that  to 
obtain  a  good  clean  surface  in  the  re-lining  of  old  brasses, 
it  is  found  necessary  to  reduce  this  thickness  from  1/32  in. 
to  1/16  in.,  and  this,  in  my  opinion,  further  weakens  the 
brass  back. 

More  than  a  year  ago,  some  passenger  equipment  cars 
operating  in  very  fast  trains,  were  equipped  with  9  in.  bear- 
ings, the  backs  of  which  were  1  in.  in  thickness.  A  close 
observation  was  kept  of  these  cars,  with  the  result  that  after 
these  bearings  had  been  in  service  one  year,  making  approxi- 
mately 120,000  miles,  they  showed  little,  if  any,  end  wear, 
and  the  lining  wear  was  hardly  noticeable.  Therefore,  I 
believe  that  increasing  the  thickness  of  these  bearings  %  in. 
(the  thickness  being  added  to  the  back  and  sides)  is  a  step  in 
the  right  direction,  as  we  have  found  that  the  present  stand- 
ard journal  bearing  wedge  properly  iits  this  so-called  thick 
back  brass. 

I  would  also  recommend  that  the  panelling  on  the  backs 
of  journal  bearings,  which  consists  principally  of  the  name 
of  the  railroad,  pattern  number  and  size,  be  discontinued, 
these  markings  to  be  placed  on  the  sides  of  bearings,  as  the 
present  method  of  marking  these  bearings  on  the  brass  back 
further  reduces  the  strength  of  such  bearings.  It  has  been 
found  that  the  stamping  of  these  marks  does  not,  in  all  cases, 
produce  as  good  a  bearing  surface  as  the  bearing  with  the 
plain  back. 

All  passenger  equipment  cars  should  have  truck  sides 
stencilled,  showing  the  station,  month,  date  and  year  when  the 
boxes  were  last  jacked,  bearings  examined  and  boxes  re- 
packed, as  it  has  been  found,  where  this  practice  is  in  vogue, 
it  affords  the  railroads  who  maintain  men  exclusively  to  cover 
this  particular  feature  of  the  work,  an  opportunity  to  know 
whether  or  not  the  journal  box  and  contained  parts  under 
such  cars  are  in  serviceable  condition. 

The  jacking  of  journal  boxes  and  examination  of  bearings 
should  be  done  at  least  once  every  six  months,  particularly 
on  cars  not  making  a  shop  movement,  this  work  to  be  per- 
formed where  terminal  facilities  will  permit. 

Journal  Bearing  Wedges — Too  much  importance  cannot  be 
attached  to  the  journal  box  wedges.  For  example,  a  few 
years  ago,  our  railroad  was  averaging  27  per  cent  defective 
journal  bearings  removed  from  journal  boxes  during  a  certain 
period,  and  of  this  total,  more  than  60  per  cent  were  removed 
on  account  of  cracked  linings,  whereas,  during  the  first  six 
months  of  this  year,  notwithstanding  that  we  have  about 
doubled  the  number  of  boxes  jacked  up,  the  defective  bear- 
ings have  been  reduced  to  17  per  cent  and  the  cracked  linings 
to  31  per  cent.    Therefore,  these  improved  conditions  simply 
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menn  more  service  wear  from  the  journal  bearings  and  less 
heating  of  journals. 

Use  of  Material — Great  care  should  be  exercised  in  the 
handling  of  the  oil  used  in  the  lubrication  of  car  journals,  for 
the  reason  tliat  the  oil  company  who  manufacturers  this  ma- 
terial tells  us  that  the  oil  used  during  the  summer  season  is 
heavy,  while  the  oil  used  during  the  cold  weather  season  is 
of  a  lighter  quality. 

Our  past  experience  has  fully  demonstrated  that  requisi- 
tions for  summer  car  oil  should  be  made  March  1,  for  u.se 
in  .A.pril  and  succeeding  months  until  September;  requisitions 
for  winter  car  oil  should  be  made  .\ugust  1,  for  use  in  Sep- 
tember and  succeeding  months  until  April.  Winter  oils  re- 
maining on,  hand  .\pril  1  should  be  used  with  summer  oil  in 
the  proportion  of  half  and  half  until  disposed  of. 

When  consignments  of  oil  are  received,  that  on  hand  should 
be  placed  so  it  will  be  used  before  .shipments  received  later. 
This  obviates  the  carrying  of  oils  into  the  season  for  which 
they  are  not  intended,  and  care  must  also  be  taken  in  order 
to  avoid  having  a  surplus  of  unseasonable  oil  on  hand  at  the 
change  of  seasons. 

Cleaning  of  Oil  Tanks — Oil  storage  tanks  must  be  cleaned 
every  year,  and  this  is  best  done  when  changing  from  one 
season's  oil  to  another. 

In  conclusion,  I  would  say  that  all  of  the  features  in  con- 
nection with  lubrication  and  the  care  of  journal  bo.xes,  as  out- 
lined, can  be  obtained  only  by  eternal  vigilance  and.  hearty 
co-operation  on  the  part  of  the  car  department  forces. 

Discussion 

Chairman  Armstrong:  Will  you  kindly  explain  or  give 
us  some  idea  of  what  this  boring  machine  is?  I  infer,  from 
the  paper,  that  boring  is  done  prior  to  the  relining.  This 
work  is  done,  as  I  understand  it,  on  old  brasses  prior  to  re- 
lining.     What  is  the  nature  of  the  machine? 

Mr.  O'Connor:  It  just  bores  out  the  old  surface  in  order 
to  obtain  a  clean  surface. 

Chairman  .Armstrong:  That  does  away  with  the  old  and 
much  used  method  of  throwing  them  into  the  fire  and  burn- 
ing it  out. 

Mr.  O'Connor:    Absolutely. 

G.  P.  Zachretz  (Soo  Lines):  The  Soo  Lines  have  ma- 
chines at  all  of  our  important  stations,  where  we  use  them  for 
boring  out  or  broaching  out  the  new  brasses  to  get  a  perfect 
bearing;  also  all  good  second-hand  brasses  we  put  through 
this  machine  and  bring  them  back  to  a  proper  size  for  bear- 
ings to  fit  the  journal,  that  is,  the  A.  R.  A.  sizes.  We  find 
that  by  using  this  machine,  we  can  bring  ,back  a  great  many 
second-hand  brasses  and  put  them  back  in  stock.  That  is 
more  particularly  true  of  passenger  brasses.  When  we  change 
wheels  under  a  passenger  car,  we  take  those  brasses  and,  in- 
stead of  trying  to  fit  them,  as  I  have  seen  people  do,  we  put 
them  through  this  machine  and  use  them  back  as  new  stock. 

I  would  like  to  ask  the  gentleman  who  read  the  paper  if 
he  has  found,  by  actual  experience,  that  the  lettering,  stencil- 
ing on  the  back  of  the  brass  has  actually  reduced  the  strength 
of  that  brass  so  that  it  would  noticeably  cause  cracked 
brasses  ? 

Mr.  O'Connor:  Yes,  positively.  In  other  words,  when 
those  so-called  panelings  or  markings  are  put  on  the  backs 
of  bearings,  they  are  counter  sunk,  aren't  they?  That  weak- 
ens the  brass. 

A.  Berg  (Erie) :  I  would  like  to  ask  Mr.  Zachretz  if,  when 
broaching  second-hand  bearings,  he  experienced  any  trouble 
of  the  lining  breaking  on  account  of  having  become  hardened 
while  they  "wear;  if  "in  that  process  he  loses  any  number  of 
bearings? 

Mr.  Zachretz:  I  will  say,  in  answer  to  Mr.  Berg,  that 
we  have  not  experienced  any  such  trouble.  As  a  matter  of 
fact,  we  have  taken  brasses  from  passenger  service,  broached 
thern  out  and  put  them  back  in  passenger  service  with  very 


good  results.  In  our  St.  Paul  yards,  we  have  kept  the  record 
of  a  number  of  cases  where  we  have  treated  brasses  in  this 
manner,  and  we  have  found  the  brasses  would  wear  out  the 
second  pair  of  wheels  and  yet  be  good  brasses. 

Of  course,  when  we  machine  that  brass  out,  we  lose  a  cer- 
tain amount  of  the  babbitt  metal,  and  then  when  we  put  that 
on  to  another  journal  nnl  wear  another  pair  of  wheels  out 
with  it,  we  are  a  little  kary  al)Out  machining  it  a  second 
time  and  putting  it  back  in  passenger  service,  but  we  have  put 
such  brasses  back  in  freight  service  and  we  have  not  noticed 
any  bad  results. 

Mr.  Spangler  (Frisco) :  I  would  like  to  ask  Mr.  O'Connor 
if  he  is  broaching  second-hand  journal  bearings  and  applying 
them  to  foreign  equipment? 

Mr.    O'Connor :     Positively  not. 

Mr.  Spangler:  Has  the  committee  ruled  it  would  be  proper 
to  bill  the  car  owner  for  the  broached  car  bearing? 

Mr.  O'Connor:    Not  that  I  know  of. 

Mr.  Hcrbster:  I  just  heard  a  gentleman  say  he  would  not 
think  of  broaching  out  a  .second-hand  bearing  and  put  it 
back  on  passenger  service,  but  he  would  on  freight  service. 
Now,  I  do  not  doubt  but  he  realizes  that  freight  cars  run  as 
fast  as  passenger  cars  in  this  countr)',  at  least  on  a  good 
many  railroads,  and  I  believe  the  railroads  are  going  too  far 
in  the  reclaiming  of  journal  bearings.  You  cannot  take  a 
bad  thing  and  put  it  back  in  another  thing  without  causing 
trouble  to  somebody  else.  You  may  not  notice  it  yourself, 
but  the  other  fellow  d6es  and  the  fellow  who  runs  the  fast 
trains  has  trouble  with  that  and  a  good  many  more  things. 

Now,  in  regard  to  jacking  up  freight  cars:  The  company 
which  I  represent  has  done  that  for  sometime  on  its  own  cars 
and  had  to  finally  come  to  it  on  foreign  cars  on  the  fast 
trairis.  It  is  surprising  the  number  of  worn,  cracked  and 
pitted  bearings  that  we  are  obliged  to  remove  in  order  to  get 
the  trains  over  the  road  in  the  short  schedule  they  give  us. 

We  take  any  train  that  comes  into  any  of  our  yards  from 
any  connection,  in  fact,  from  our  own  rails,  and  go  over  it 
and  jack  up  any  number  of  cars  and  remove  sometimes  only 
one,  sometimes  none,  and,  in  some  cases,  eight  journal  bear- 
ings, and  perhaps  then  find  a  pair  of  wheels  with  a  seamy 
journal  or  an  unevenly  worn  journal.  We  are  trying  to  do 
everything  possible,  in  order  to  get  the  car  over  the  road,  and 
I  would  like  to  see  this  association  go  on  record  as  discourag- 
ing the  reclaiming  of  second  hand  bearings. 

A.  J.  Charlton  (0.  S.  N.j  :  I  heard  Mr.  O^'Connor  read 
his  paper,  and  there  were  several  things  which  I  think  we 
ought  to  take  exceptions  to.  First,  as  I  understand,  the  ma- 
chine he  talks  about*  using  the  old  brass  for  the  purpose  pf 
getting  the  clean  surface  to  revamp  it;  the  second  is  to  broach 
the  brass  to  get  a  crown  bearing  on  the  finished  brass. 

I  happened  to  be  in  a  locality  where  the  company  makes  it 
a  rule  to  broach  all  brasses  used,  and  I  think  our  friend, 
Mr.  O'Connor  will  substantiate  what  I  say,  they  have  more 
trouble  than  the  road  I  represent,  which  does  no  broaching 
whatever. 

Mr.  Graham  (Galena-Signal  Oil  Company) :  Some  mem- 
ber said  that  in  the  spring  and  in  the  fall,  on  account  of 
changing  the  oil.  was  the  time  they  had  the  hot  boxes.  I  think 
Mr.  O'Connor  will  bear  me  out  in  saying  that,  on  the  New 
York  Central  Lines,  since  they  started  to  jack  up  the  boxes 
and  examine  the  wedges  and  brasses,  etc.,  on  their  passenger 
equipment,  they  have  not  had  any  epidemic  in  the  fall  or 
spring,  but  previous  to  that  they  always  had  epidemics. 

If  the  mechanical  defects  are  kept  down,  you  are  not  going 
to  have  very  much  trouble  with  hot  boxes  on  either  freight 
or  passenger  cars,  in  my  opinion. 

D.  P.  Crillman  (M.  C.) :  We  very  frequently  find  cars 
equipped  with  steel  wheels,  and  one  of  the  wheels  turned 
down  practically  to  the  limit.  What  effect  would  that  have 
in  hot  boxes  when  we  have  a  tipped  truck? 

'Sir.  O'Connor:    That  would  be  conducive  to  journal  heat- 
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insj,  for  the  reason  you  would  throw  the  weight  on  the  low- 
wheel.  Particularly' while  the  car  is  enroute  on  trains.  The 
body  bolster  would' be  tipped  and  the  truck  would  not  curve 
properly.    I  was  glad  to  hear  that  brought  up. 

I  talked  with  a  man  a  month  ago  on  that  same  condition. 
On  a  four-wheel  truck,  the  inside  pair  were  of  perfect  thick- 
ness and  the  other  were  of  the  minimum  thickness,  and  that 
is  surely  conducive  to  hot  boxes. 

Chairman  Armstrong:  As  has  been  stated,  eternal  vigi- 
lance is,  in  my  opinion  and  from  the  consensus  of  the  dis- 
cussion, the  only  thing  which  will  tend  to  eliminate  or  reduce 
hot  boxes.  We  have  heard  this  splendid  paper  and  this  dis- 
cussion. Let  us  go  home  and  profit  by  it,  let  us  not  forget 
what  we  have  heard. 


Recent  Decision  of  the  Arbitration 
Committee 

{The  Arbitration  Committee  of  the  A.R.A.  Mechanical 
Division  is  called  upon  to  render  decisions  on  a  large  num- 
ber of  questions  and  controversies  which  are  submitted  from 
time  to  titne.  As  these  matters  are  of  interest  not  only  to 
railroad  officers  but  also  to  car  inspectors  and  others,  the 
Railway  Mechanical  Engineer  will  prrint  abstracts  of  deci- 
sions as  rendered.) 

Time  Limit  for  Making  Repairs 

On  September  25,  1916,  the  New  York  Central  issued 
a  defect  card  covering  five  metal  side  stakes  bent,  one  metal 
end  sill  bent  and  one  push  pole  pocket  broken,  on  Bessemer 
&  Lake  Erie  car  35366.  It  was  reported  that  this  damage 
was  due  to  unfair  usage.  On  April  28,  1921,  the  Bessemer 
made  the  repairs  covered  by  the  defect  card  and  rendered 
a  bill  against  the  New  York  Central.  The  New  York 
Central  objected  to  the  charge  on  the  grounds  that  the  re- 
pairs had  been  made  two  years  from  the  date  of  the  first 
receipt  of  the  car  on  the  home  lines.  It  claimed  that  the 
charge  should  be  cancelled.  The  Bessemer  &  Lake  Erie 
refused  correction,  contending  that  in  the  case  of  this  car 
the  present  two-year  restriction  upon  defect  card  did  not 
apply  to  this  card  as  it  was  issued  prior  to  the  establish- 
ment of  the  two-year  restriction.  It  further  contended  that 
in  this  case  Rule  5  should  not  govern  as  its  application 
would  be  retroactive  and  therefore  illegal. 

The  Arbitration  Committee  decided  that  the  time  limit 
for  making  repairs,  specified  in  Rules  5  and  94,  as  well  as 
the  time  limit  for  rendering  of  bills,  as  specified  in  Rule  91, 
became  effective  at  the  time  these  requirements  were  in- 
corporated in  the  rules  and  that  they  cover  all  cases  regard- 
less of  the  date  of  the  defect  card,  billing  repair  card  or 
joint  evidence  card.  The  rules  in  effect  at  the  date  of 
defect  cards  for  billing  repair  cards  are  effective  only  in 
so  far  as  prices,  responsibility,  etc.,  are  concerned. — Case 
No.  1273.    New  York  Central  vs.  Bessemer  &  Lake  Erie. 


was  rejec:ed  on  the  grounds  that  the  car  had  not  been  re- 
ported under  Rule  120.  Counterbilling  authority  was,  there- 
fore, issued  by  the  New  Haven  for  $55.44,  of  which  $18.48 
was  applied  for  labor  and  $36.96  for  material,  to  bring  the 
amount  of  labor  within  the  limit  prescribed  by  Rule  120. 
The  Detroit  &  Toledo  Shore  Line  still  declined  to  pass  the 
bill  as  rendered,  even  with  the  offset  authority,  claiming  that 
from  the  nature  of  the  repairs,  it  was  indicated  that  the  car 
had  received  rough  usage  as  outlined  in  Rule  32.  It  took 
the  position  that  the  footnote  of  Rule  43  was  designed  as  a 
protective  measure  to  car  owners  against  the  abuse  of  equip- 
ment while  in  the  possession  of  the  handling  road,  and  further 
that  in  the  functioning  of  Rule  120.  the  car  owner  must,  as 
a  basis  for  decision  and  in  recognition  of  the  protection  and 
equity  sought  by  the  rules,  be  furnished  with  at  least  some 
conclusive  evidence  to  enable  a  fair,  equitable  settlement  be- 
tween the  parties  to  the  controversy. 

The  decision  of  the  Arbitration  Committee  was  that  "the 
principal  repairs  consisted  of  two  center  sills  spliced  at  both 
ends;  four  center  sill  fillers  renewed;  two  end  sills  renewed; 
two  draft  timbers  renewed,  32  pieces  of  flooring  renewed. 
The  owner's  contention  of  unfair  usage  is  not  sustained.  The 
case  should  be  settled  on  basis  of  Arbitration  Decision  No. 
Ifl53."--Case  No.  1,271,  New  York,  New  Haven  &  Hart- 
ford vs.  Detroit  &  Toledo  Shore  Line. 


Final  Cost  of  Repairs  Exceeds  Rule  120  Allowance 

The  Detroit  &  Toledo  Shore  Line  car  No.  249  w-as  for- 
warded by  the  New  York,  New  Haven  &  Hartford  to  its  Oak 
Point  repair  yards  on  November  14,  1920,  for  repairs,  claim- 
ing that  it  was  in  a  decayed  condition.  Inspection  by  the 
New  Haven  at  Oak  Point  indicated  that  the  car  could  be 
repaired  within  the  labor  allowed  under  Rule  120.  The  New 
Haven  claimed  that  as  the  work  progressed,  hidden  defects 
developed,  which  brought  the  labor  charges  above  the  allow- 
ance under  the  rules,  up  to  $108.  The  ultimate  charges 
amounted  to  SI  26.48,  a  bill  for  which  amount  was  submitted 
to  the  Detroit  &  Toledo  Shore  Line  for  payment.     This  bill 


Where  Wrong  Repairs  Are   Claimed  Joint  Evidence 
Is  Necessary 

Wheeling  &  Lake  Erie  car  No.  29,110  was  repaired  at  the 
Trenton,  Mo.,  shops  of  the  Chicago,  Rock  Island  &  Pacific 
on  June  2,  1920.  The  billing  repair  card  showed  that  one 
Westinghouse  H-2  triple  valve  had  been  applied  to  the  car. 
The  Wheeling  &  Lake  Erie  did  not  procure  a  joint  evidence 
card  when  the  car  first  arrived  on  its  line.  However,  a  billing 
repair  card  from  the  New  York  Central,  dated  July  30,  1921, 
showed  that  it  had  applied  one  K-2  triple  valve  to  the  car 
and  an  H-2  triple  valve,  stenciled  T.  R.  60,  R.  I.,  had  been 
removed.  This,  it  was  claimed,  also  showed  that  the  car  was 
stenciled  for  a  K-2  triple  valve.  The  Rock  Island  refused 
to  issue  a  defect  card  to  the  Wheeling  &  Lake  Erie  covering 
wrong  repairs,  on  account  of  the  absence  of  a  joint  evidence 
card.  It  also  claimed  that  the  New  Y'ork  Central  billing 
repair  card  could  not  be  considered  valid  as  it  was  not  the 
billing  repair  card  of  an  intermediate  line.  The  owners 
brought  to  the  attention  of  the  Arbitration  Committee  that  it 
had  rendered  a  decision  on  November  10,  1921,  reading  as 
follows:  "If  a  repairing  line  knows  that  it  made  wrong 
repairs,  it  should  promptly  issue  a  defect  card  without  re- 
quiring joint  evidence;  defect  card  should  be  attached  to  the 
car  at  the  time  wTong  repairs  were  made."  The  Rock  Island 
stated  that  its  records  in  this  case  were  destroyed  when  the 
shops  at  which  the  repairs  had  been  made  were  burned. 
Therefore,  it  neither  denied  nor  accepted  the  responsibility 
at  any  time,  but  held  that  the  Wheeling  &  Lake  Erie  had  no 
right  to  present  the  claim,  as  it  had  no  admissable  evidence 
to  show  that  the  Rock  Island  was  responsible.  It  contended 
that  the  Wheeling  &  Lake  Erie's  claim  must  be  denied  or 
else  the  definite  provisions  of  Rules  12  and  90  should  be 
stricken  from  the  Interchange  Code. 

It  w-as  the  decision  of  the  .\rbitration  Committee  that  a 
"wrong  triple  valve  is  an  item  that  should  have  been  readily 
discovered  when  the  car  was  on  the  home  line,  and  therefore 
the  New  York  Central  billing  repair  card  cannot  be  consid- 
ered under  Rule  90  for  the  reason  stated  in  Arbitration  Case 
No.  1,167.  In  any  such  case,  however,  if  the  repairing  line 
is  convinced  that  it  made  WTong  repairs,  it  should  not  hesitate 
to  use  defect  card  in  accordance  with  the  spirit  of  Rule  87." 
— Case  No.  1,270,  Wheeling  &  Lake  Erie  vs.  Chicago.  Rock 
Island  &  Pacific. 


Efficient  Tools  Used  At  Milwaukee  Car  Shops^ 

Description    of    Several    Tools    and    Devices    of    Proved    Value    in 
Speeding  Up  Car  Shop  Work 


By  C.  Petran 


General  Machine  Shop  Foreman,  Chicago,  Milwaukee  &  St.   Paul,  Milwaukee,  Wis 


A  SHOP  with  up-to-date  machinery  but  not  p 
with  special  tools  for  this  machinery  will  be  a 
failure  both  in  efficiency  and  productiveness, 
maximum  output  car  shop  machinery  should  always 
vided  with  the  best  of  high  speed  steels  for  all  wheel 
axle  lathes,  coach  wheel  turning  lathes,  engine  lathes, 
and  shapers.  High  s(ieed  drills  are  essential  for  drill 
and  the  best  carbon  steel  for  threading  dies  in  bolt 


rovided 
dismal 
To  get 
be  pro- 
borers, 
planers 
presses 
cutters. 


with  two  men,  thereby  eliminating  two  men  and  saving  half 
the  time. 

Double  Grinding  Wheel  Stand.  If  a  casting  or  forging 
requires  a  little  to  be  taken  off  the  end  or  side,  filling  and 
chipping  is  a  long  job  but  with  a  grinding  wheel  near  at 
hancl  the  casting  can  be  fitted  in  a  short  time.  A  double- 
wheel,  belt-driven  grinder  has  been  developed  at  Milwaukee 
for  use  close  to  the  w^ork  and  will  save  much  time  formerly 
spent  walking  to  and  from  the  shop  grinder  or  performing 
the  fitting  operation  with  a  chisel  or  file. 

Home-Made  Sanding  Machine.  This  machine  (Fig.  3)  is 
used  in  the  cabinet  shop  of  the  wood  mill  and  cost  not  over 
$30.00  to  make.  It  has  wooden  spindles  V/2  in.  to  7  in.  in 
diameter  to  fit  anv  radius,  also  three  double  face  discs  18  in. 


Pig.    1 uever-Operated    Drill    Press   Can    Be    Taken    to   the    Job 

The  following  descriptions  pertain  to  special  tools  and 
what  they  have  accomplished  in  production  at  the  Milwaukee 
shops  of'  the  Chicago,  Milwaukee  &  St.  Paul. 

Portable  Hand  Lever  Press  Drill.  This  tool  (Fig.  1), 
made  from  a  Liberty  air  motor  stand,  is  merely  an  improve- 
ment on  what  a  machinist  would  call  an  "old  man."  The 
feed  was  formerly  operated  by  air  but'  this  arrangement 
proved  a  failure.  As  a  result  the  idea  was  conceived  of 
making  a  lever-operated  drill  press.  The  air  feed  was  re- 
placed by  lever  attachments  with  an  air  motor,  capable  of 
drilling  up  to  13/16  in.  holes.  The  illustration  shows  the 
machine  as  used  on  the  repair  tracks  and  in  the  coach  shop. 
Here  it  is  taken  to  the  job,  instead  of  the  job  to  the  drill 
press.  This  type  of  drill  is  also  provided  on  benches  and 
posts   in   different   departments. 

Rivet  Busters.  Since  receiving  the  blue  print  of  the  origi- 
nal buster  we  have  put  on  an  improved  valve,  a  safety  first 
spring  to  hold  the  chisel  in  place,  and  removed^ 21  parts. 
Originallv  each  buster  had  over  50  parts  to  it.  Now  it  has 
less'^than'30.  The.se  rivet  busters  reach  further  under  a  car 
and  are  half  the  weight  of  most  machines.  They  also  strike 
a  harder  blow. 

Air  Jacks.  This  jack  (Fig.  2)  is  indispensable  on  a  track 
that  has  many  cars  to  jack  up.  By  placing  this  jack  under 
the  draw-bar  any  light  car  can  be  jacked  up  m  a  few  minutes 

•Ah^fracf  rf  a  naner  read  bv  Mr.  Petran  before  the  Chicago^  Milwaukee  & 
St  Paul  Sr  .lepanmenrstaff  meetmg  at  Milwaukee  Wis.  Pictures  of  the 
various  tools  we're  thrown  on  a  screen  for  the  benefit  of  the  assembled  car 
foremen. 


Pig.    2_pneumatic    Jack   Which    Saves   Time    in    Lifting    Cars 

in  diameter.  The  following  table  indicates  what  can  be 
done  on  this  machine  and  what  savings  can  be  expected  over 
hand  labor: 

Hand 

labor 

Articles  S''"^'' 

Berth  number  plates ^'\au 

Drinking  cup  holders V'/'} 

IJ  Connector  blocks O91/2 

Hopper  seats,   Mail  and  Pass 7U 

Coach   seat  ends ^3 

Sleeping  car  step  ladders J  = 

CeilinE   hands    ^'    . 

Electric  light  fixture  bases l'/4 


Machine 

labor 

each 

$.05/2 

.05 '/2 

.23 

.14 

.vy, 
.U'A 
.OS'A 


Saving 
each 
$.25!/j 

.14 

.07/2 

.47 

.21 

.17/2 

.11/2 

.12 


Combination  Rip  and  Cut  Off  Saw.  A  machine  of  this 
tvpe  is  used  to  cut  various  kinds  of  parquet  work,  saving 
about  one-half  of  the  material  on  account  of  using  very  fine 
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saws  which  are  also  home-made.  There  is  also  considerable 
saving  made  on  this  machine  in  connection  with  manufac- 
turing mitre  work  on  various  notice  frames  and  folding 
screens  for  passenger  car  equipment  which  eliminates  push- 


space  and  within  1  ^  in.  of  the  flooring.  This  machine  is 
fool-proof,  as  not  a  gear  or  set  screw  is  exposed  on  any  part 
of  the  machine.  The  machine  has  an  18-in.  shaft  extend- 
ing from  it  vi-hich  is  attached  to  a  No.  61  Thor  wood-boring 
air  motor. 

Reclaimed  Axle  Centering  Machine.  This  machine 
(Fig.  5)  was  built  to  drill  and  center  all  reclaimed  axles.  It 
consists  of  a  14-in.  channel  taken  out  of  the  scrap  pile  with 
two  pair  of  wrought  iron  legs  arranged  to  support  it.    Two 


Fig.    3 — Home-Made    Sanding     Machine    for    Cabinet    Shop    or    Mill 

Room 

Lng  a  large  iron-top  saw  table  back  and  forth.  It  also  does 
better  work,  at  a  saving  of  about  one-half  the  labor  on  mitre 
work. 

Angle-Corner  Wood-Boring  Attachment.     This  little  ma- 


Fig.   5 — Centering    a    Reclaimed    Car  Axle 

sets  of  jaws  are  provided,  operated  by  right-  and  left-hand 
screws  to  chuck  the  axle  central  at  the  sand  collar.  \  mov- 
able table  at  each  end  with  two  small  air  motors  attached 
operates  the  drills  for  centering.  A  guide  bushing  set  central 
with  the  jaws  insures  accuracy. 

This  machine  saves  the  company  about  $35.00  a  day.  With 
the  old  style  of  centering  with  a  template  and  drilling,  IS 
axles  a  day  could  be  centered  with  two  men  on  the  job.  With 
the  new  machine  as  described,  75  a.xles  are  centered  a  day 
with  two  men  on  the  job. 

Circidar  Saw.  A  circular  saw,  run  by  an  air  grinder 
motor  and  equipped  with  a  sliding  table,  has  been  erected 
primarily  for  cutting  Blox-on-end  flooring  to  the  sizes  needed 
for  laying  it.  This  cutting  was  formerly  done  by  hand.  The 
estimated  saving  per  e.xpress  car  in  which  Blox-on-end  floor 


Fig.    4 — Close    Quarters    Boring    Attachment    for    Air    Motor 

chine   (Fig.  4)   is  indispensable  for  boring  wooden  center 
sills.     We  can  bore  holes  in  center  sills  within  an  8  in. 


Fig.   6— Convenient   and   Effective  Device  for  Removing   Stuck   Draft 

Gears 

is  laid  is  22  man-hours  at  70  cents  an  hour  or  $15.40  a  car. 

Draft  Gear  Extractors.    A  draft  gear  extractor  (Fig.  6  and 

7)  is  designed  to  remove  the  draft  gears  on  passenger  cars 
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having  cast  steel  draw  lugs.  On  many  of  these  cars  the  draft 
gears  are  wedged  in  so  that  it  requires  from  12  to  16  man- 
hours  to  remove  one.  By  using  the  extracting  device  illus- 
trated a  draft  gear  can  be  removed  in  two  man-hours  at  a 
saving  of  $7.00  to  $9.80. 

The  principle  of  the  extractor  is  evident,   as  a  heavily- 


Fig.  7 — Another   View   of   the    Draft   Gear    Remover 

braced  wooden  framework  straddles  the  draft  gear  and  re- 
sists vertical  movement  of  the  jack  ram  reacting  powei-fully  to 
push  down  the  bottom  block  whenever  the  jack  is  operated. 
This  tends  to  pull  down  the  draft  gear  by  means  of  the  chains 
shown. 

In  conclusion  I  wish  to  state  we  have  many  home-made 
machines  in  the  blacksmith  shop,  air  brake  shop  and  other 
departments  that  are  showing  a  handsome  saving  per  year, 
and  that  is  why  with  the  decrease  in  forces  an  increase  in 
production  is  continually  going  on.  Oftentimes  our  superiors 
wonder  why  we  are  producing  more  with  a  smaller  force,  but 
it  is  all  due  to  special  tools  which  decrease  the  man  power 
required  and  increase  production. 


terminal  and  the  clerk  fills  in  one  of  these  forms  as  directed 
by  the  car  inspector.  This  form  is  then  turned  over  to  the 
stores  department,  which  arranges  to  have  the  arch  bar  manu- 
factured and  shipped  on  the  first  passenger  train.  In  this 
manner,  cars  set  out  at  outlying  points  on  account  of  defective 
arch  bars  are  repaired  without  delay. 

In  the  majority  of  cases,  cars  are  repaired  within  16  hours 
after  being  set  out.  This  is  all  the  more  remarkable  when  it 
is  considered  that  a  majority  of  the  cars  set  out  of  trains  on 


Form  for  Ordering  Arch  Bars 

By   F.   C.   Watrous 

Division   Car  Foreman,   Erie 

The  illustration  shows  a  form  for  ordering  arch  bars  that 
has  been  used  very  successfully  on  the  Kent  division  of  the 
Erie.  For  some  time  considerable  difficulty  had  been  experi- 
enced in  educating  the  car  inspectors  at  outlying  stations  to 
a  point  where  they  were  competent  to  order  an  arch  bar  for 
any  car  set  out.  Some  inspectors,  who  perhaps  were  better 
educated  than  their  fellows,  were  successful,  while  others  ex- 
perienced a  lot  of  trouble.  On  innumerable  occasions  it  was 
necessary  to  send  a  second  set  of  arch  bars  to  get  the  car 
moving. 

Cars  that  are  set  out  at  outlying  stations  between  terminals 
are  often  left  on  the  station  or  team  track  until  repaired.  The 
use  of  these  tracks  is  essential  to  the  economical  operation 
of  any  station,  and  when  one  of  these  tracks  is  blocked  with 
a  crippled  car  that  cannot  safely  be  moved,  it  is  of  importance 
that  the  car  be  repaired  with  th;  least  posible  delay.  To 
accomplish  this,  the  form  was  developed,  and  up  to  the  pres- 
ent time  it  has  met  all  requirements.  These  forms  are  fur- 
nished to  all  inspectors  at  outlying  points,  and  are  promptly 
filled  out  when  a  car  is  set  out  at  their  station,  or  in  their 
territory,  with  a  broken  or  cracked  arch  bar.  .\fter  the  form 
has  been  made  out,  all  measurements  are  carefully  checked  to 

avoid  mistakes.    The  car  inspector  then  telephones  the  nearest 


ESIE  RJVILROAD  COMPAMY 


Car  Foremen  &   Inspectora: 


Jurisdiction  of  Kent  Shop. 


V/hen  In  need  of  arch  bare  or  bottom  straps,  order  earae  by  wire 
to  aToid  delay.  On  empty  care  or  care  of  Qnimportaiit  freight,  order 
by  train,  mall.   In  either  case  specify  alzea  and  dimenalono  on  dia- 
gram below,  and  be  sure  that  your  meaaure.iiente  are  absolutely  correct. 


Station . 


Date .-  Time- 


Inspector- 


A  -  Drop  of  bottom  arch  bar 

AT-  Raise  of  top  erch  bar 

STB-Drop  of  bottom  arch  bar  strap 

B  -  Distance  from  center  to  center  of  box  bolts 

C  -     "      "     I,    „    „    n  column  bolta 

D  -     "      "     "of  box  bolta  to  center  of  column  bolt- 


NOTE:  'When  double  column  bolts  dimension  "D"  to  be 
from  outside  colujan  bolt  to  Ist  oil  box  bolt, 

E  -  Distance  from  comer  to  corner  of  arch  bar  inside 

HB-  Size  of  box  bolt  holes 

HC-   "   "  column  bolt  holes 

SBA-  "   "  Iron  in  bottom  arch  bar 

2rp^_   n     .,     n     n  ^^p  Qj.(,h  bar 

STB-   "    "    "    "  bottom  strap 

P  -  If  bolts  are  required  give  sl:ie  and  length 

G  -  Car  No, Initial Capacity Kind 

H  -  Help  required  to  repair  (Yes 

(llo 
J  -  Jacks  required  to  repairfYes 

fllo.         No, Capacity.. 


Dlv,  Car  Foreman 


Forrn    Used    on   the    Frie   for   Orderina    Arch    Bars 

account  of  defective  arch  bars  are  set  out  at  stations  remote 
from  supervision  and  where  one  caf  repairer  handles  the  cars 
set  out  at  two  or  thr?e  points  within  a  radius  of  10  miles  from 
his  home  station. 


Interior    of    Pullman    Buffet    Car   on    London,    Harrogate    and    New- 
castle  Train   of   the   London   and    North    Eastern 


AIotOT-Driven  Passenger-Baggage  Car  and    Trailer  Built   by   the  Four-lMieel  Drize  Auto  Company 


Two-Car    Motor    Train    for    Mississippi   Central 

Chassis,  of  Four-Wheel  Drive  Type,  and  Trailer  Provide  Baggage 
Space  and  Seats  for  46  Passengers 


THE  two-car,  motor-driven  train  illustrated  was  re- 
cently built  by  the  Four  ^^"heel  Drive  Auto  Company, 
Clintonville,  Wis.,  for  sernce  on  the  Mississippi 
Central.  It  will  operate  from  Hattiesburg  to  Beaumont, 
Ikliss.,  a  distance  of  27  miles  with  a  ruling  grade  of  1  per 
cent  and  a  maximum  curvature  of  six  degrees.  The  motor 
unit  provides  space  for  baggage  and  seats  for  12  passengers. 
It  weighs,  complete,  11,000  lb.  and  has  a  wheelbase  length 
of  1S5  in.  The  trailer  chassis  seats  34  passengers,  weighs 
complete  6.300  lb.  and  also  has  a  wheelbase  length  of  185  in. 
The  lengths  of  the  motor  imit  and  trailer,  center  to  center 
of  the  couplers,  respectively,  are  25  ft.  5  3^  in.  and  27  ft.  5  in. 

The  motor  chassis  is  provided  w'ith  a  six-cylinder  62-hp. 
motor  having  a  bore  of  5.1  in.  and  a  stroke  of  5.5  in.  with 
a  piston  displacement  of  672  in.  While  the  S.  A.  E.  rating 
of  this  motor  is  62  hp.  it  develops  94  hp.  under  brake  test. 
Force  feed  lubrication  is  pro\dded.  The  cooling  system  ca- 
pacity is  15  gal.,  the  water  being  circulated  by  the  centrifugal 
pump  and  cooled  in  a  tubular  radiator  supported  by  a  3-point 
suspension. 

Ignition  is  provided  by  an  Eisemaim  high  tension  magneto 
with  impulse  starter.  The  carburetor  is  of  the  Stromberg 
plain  tube  type.  The  gasoline  system  has  a  capacity  of 
30  gal.  with  the  tank  mounted  at  the  side  of  the  chassis. 
The  gasoline  is  fed  by  air  pressure,  applied  through  a  re- 
ducer valve  from  the  air  brake  system. 

The  clutch  is  of  the  Hele  Shaw  multiple  disc  type  with 
a  clutch  brake.  The  jaw'  clutch  transmission  operates  with 
the  gears  always  in  mesh,  providing  four  speeds  forward  and 
four  speeds  in  reverse.  The  reverse  gear  mechanism  is 
/mounted  in  the  sub-transmission.  This  reverse  mechanism 
contains  a  differential  and  permits  the  power  to  be  trans- 
mitted to  the  car  in  either  forward  or  backw-ard  direction. 
The  mechanism  is  controlled  bv  a  hand  lever  near  the  driver 


similar  to  the  reverse  lever  of  a  locomotive  and  is  mounted 
on  ball  bearings  throughout.  It  is  housed  in  an  oil-tight, 
dust-tight  case  and  runs  in  an  oil  bath. 

Power  is  transmitted  from  the  reverse  gear  differential  to 


The      Convenient      Location      of     Operating      Valves      and      Handles 
Is    Apparent 

the  axles  through  propeller  shafts,  each  containing  universal 
joints.  These  have  hardened  steel  bushings  and  pins  and 
are  thoroughly  housed  in  dust-proof,  oil-tight  casings. 
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Both  front  and  rear  axles  are  rigid  like  the  rear  axles  on 
a  truck  and  are  of  the  full  floating  t}pe.  Each  axle  con- 
tains a  differential  through  which  the  power  is  transmitted 
to  the  driWng  wheels.  These  axle  differentials  are  also  com- 
pletely enclosed  in  oil-tight,  dust-proof  housings^ and  run  in 
an  oil  bath.  The  weight  of  the  car  is  taken  on  these  housings 
and  not  on  the  driving  axle.    Each  trailer  axle  is  made  of  one 


cast-steel,  hollow-spoke  type.  Tires  are  of  rolled  .'teel  and 
have  the  standard  M.  C.  B.  contour.  They  are  35  in.  in 
diameter  and  are  mounted  the  same  as  demountable  solid 
rubber  tires.  Ball  bearings  are  used  throughout  the  clutch, 
transmission,  reverse  gear  and  axles. 

Cast-iron  brake  shoes  are  used  on  all  four  wheels,  there 
being  one  brake  shoe  for  each  wheel.     A  \Vestinghou5e  air 


Chassis    of   the    Motor   Car 


piece  of  cold  drawn  tubing,  of  4  in.  outside  diameter  and 
^-in.  walls.  This  tube  is  turned  at  the  ends  to  accommo- 
date the  spring  seats  and  the  roller  bearings  on  which  the 
wheels  are  mounted. 

Springs  for  both  the  power  unit  and,  trailer  are  54  in. 
long,  2^4  in.  wide  and  are  made  of  chrome  silicon  manganese 
steel,  heat  treated.    These  springs  are  connected  to  the  chassis 


brake  system  is  provided  with  an  air  compressor  installed 
at  the  rear  of  the  transmission.  This  compressor  has  a  ca- 
pacity of  10  cu.  ft.  per  min.  and  is  controlled  by  an  auto- 
matic governor.  An  air  strainer  at  the  intake  prevents  dust 
and  dn-t  reaching  the  cylinder.  This  brake  system  is  pro- 
\-ided  with  all  necessary  safety  valves,  emergency  valves, 
operators  valves,  application  valves,  etc.     It  is  a  two-pipe 


Toilet 
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Seating   Arrangement  of  the   Mississippi   Central    Motor  Train 
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frame  with  double-swing  shackles  which  allow  the  chassis 
to  swing  slightly  sidewise,  thus  cushioning  the  side  impacts 
against  the  rail  and  improving  the  riding  qualities  of  the 
car.  The  action  of  these  shackles  is  very  similar  to  that  of 
the  swinging  bolster  used  in  railroad  cars.  The  axles  are 
held  in  place  by  radius  rods,  by  the  adjustment  of  which  the 
wheels  can  be  brought  into  accurate  alignment. 

The  wheels  for  both  the  power  unit  and  trailer  are  of  the 


system  similar  to  that  used  on  street  cars,  with  a  direct 
air  system  for  service  applications  and  an  indirect  system 
for  emergency. 

One  sand  box.  7  in.  by  10  in.,  is  placed  at  the  rear  of  each 
rear  wheel  and  at  the  front  of  each  front  wheel.  The  flow  of 
the  sand  from  these  boxes  is  governed  by  an  air  valve  at  the 
driver's  seat  with  air  supplied  from  the  air  brake  system. 

Standard  ^NI.   C.  B.  couplers  are  used,  the  front  coupler 
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having  a  reinforced  wooden  filler  block  and  being  bolted 
rigidly  to  the  front  of  the  chassis  frame.  The  rear  coupler 
is  of  the  spring  t}'pe.  The  front  guard  is  made  of  white  oak, 
reinforced  and  braced  in  a  substantial  manner. 

A  two-unit  starting  and  lighting  system  is  furnished,  con- 
sisting of  a  starting  motor  which  operates  on  the  fly  wheel  of 
the  engine  through  a  Bendix  drive.  A  270-watt  generator 
and  225-amp.-hr.  storage  battery  are  used,  the  system  operat- 
ing on  12  volts.  The  wiring  is  of  the  single  wire  type  with 
return  through  the  frame  of  the  chassis.  All  wires  are  heavily 
insulated  and  carried  in  steel  conduits.  Connections  are 
provided  for  the  head  light,  sufficient  body  lights,  the  driver's 
instrument  light  and  rear  marker  lights.  With  this  lighting 
system  is  furnished  one  head  light,  one  instrument  lamp,  a 
lighting  switch,  an  ammeter  and  a  reverse  current  cut-out. 
There  are  also  two  oil  marker  lamps  and  four  marker  lamp 
brackets. 

With  the  chassis  is  provided  in  the  exhaust  line  a  valve 
by  which  the  exhaust  gasses  can  be  shunted  through  heating 
pipes  in  the  car  body.  A  series  of  wrought  iron  pipes 
is  provided  beneath  the  seats  at  the  left  hand  side  of  the 
body  and  connected  with  the  heater  valve.  A  hot  water 
heating  system  can  be  furnished  if  desired. 

The  maximum  drawbar  pull,  as  shown  in  the  accompany- 


Interior   View   Showing    Walk-Over   Seats    and    Luggage    Racks 

ing  table,  is  3,780  lb.,  obtainable  with  a  gear  ratio  of  29.40 
to  1  in  low.  The  maximum  speed  with  this  gear  ratio  is  5.3 
miles  an  hour  and  the  drawbar  pull  of  3,780  lb.  is  obtainable 
at  two-thirds  of  the  maximum  speed  or  about  3.5  miles  an 


Ge.\r  Ratios,  Drawbar  Pull  and  Speeds  of  the  Two-Car  Motor  Train 

Gear          Transmission                            Drawbar  pull  Max.  speed  in 

ratio               reduction                            at  ^/3  max.  speed  miles  an  hour 
Ratio  3.9  to   1   in  high 

15.6     to  1             Low     2,000  lb.  10  m.p.h. 

7.8  to  1              Second     1,000  1b.  20  m.p.h. 

5.4     to  1             Third     6S0  lb.  29  m.p.h. 

3.9  to  I              High      500  lb.  40  m.p.h. 

Ratio  5.0  to   1   in  high 

20.0     to  1             Low     2,580  lb.  7.75  m.p.h. 

10.0     to  1              Second      1,290  1b.  15.5     m.p.h. 

6.86  to  1              Third     784  1b.  22.6     m.p.h. 

5.0     to  1             High     645  1b.  31.0     m.p.h. 

Ratio  5.65  to   1    in  high 

22.60  to   1              Low      2,930  1b.  6.8     m.p.h. 

11.30  to  1             Second     1,460  lb.  13.75  m.p.h. 

7.76  to  1              Third      1,000  1b.  20.00  m.p.h. 

5.65  to  1             High     730  1b.  27.5     m.p.h. 

Ratio  7.35  to   I    in  high 

29.40  to  1              Low     3.780  lb.  5.3     m.p.h. 

14.70  to  1              Second     1,880  1b.  10.75  m.p.h. 

10.00  lo  1              Third     1,375  1b.  15.00  m.p.h. 

7.35  to  1              High     940  1b.  21.5     m.p.h. 

Note — This   drawbar    pull    is   the   maximum  obtainable.     A    working   safety 
factor  of  20  per  cent  should  be  allowed  from  these  figures. 


hour.  With  a  gear  ratio  of  15.6  to  1  in  low,  a  drawbar  pull 
of  2,000  lb.  is  obtainable  at  about  6.6  miles  an  hour. 

The  general  dimensions  of  the  passenger-baggage  car  are 
as  follows:  Length  overall,  25  ft.  6  in.;  width  of  sheathing, 
8  ft.  10  in.;  from  rail  to  top  of  floor,  3  ft.  8  in.;  from  rail  to 
top  of  roof,  10  ft.  3J4  in.;  post  spacing,  approximately  2  ft. 
4  in.;  from  floor  to  top  of  window  rest,  2  ft.  4  5/16  in.;  from 
floor  to  bottom  of  Gothic  sash,  4  ft.  2  7/16  in.;  width  of  door 
opening   in   clear,   2   ft. 

The  following  are  the  general  dimensions  of  the  trailer 
body;     Length  overall,  29  ft.  9  in.;  width  of  sheathing,  8  ft. 


This  Illustration  Shows  the   Brake   Beam   and   Brake  Shoe   Arrange- 
ment and   the   Double  Swing  Spring   Shackle 

10  in.;  from  rail  to  top  of  floor,  3  ft.  8  in.;  from  rail  to  top 
of  roof,  10  ft.  Syi  in.;  post  spacing,  2  ft.  4  in.;  from  floor 
to  top  of  window  rest,  2  ft.  4  5/16  in.;  from  floor  to  bottom 
of  Gothic  sash,  4  ft.  2  7/16  in.;  width  of  door  opening  in 
clear,  2  ft. 

The  inside  of  the  cars  are  oak  grained  with  the  head  lining 
painted  white.  The  sashes  are  mahogany  grained.  The 
outside  of  the  cars  are  painted  in  Pullman  body  color,  with 
black  roofs,  Pullman  truck  color  platforms  and  black 
enameled  iron  work.  They  are  lettered  and  striped  with 
imitation  gold  paint. 


A    Convertible    Highway-Railway    Motor    "Lorry"    Used    in    England 


A  Successful  Locomotive  Hub 
Liner  Practice 

By  H.  L.  Lucks 

General    Foreman,    Erie,    Dunmore,    Pa. 

THE  best  tvpe  of  locomotive  hub  liners  and  the  method  of 
applying' them  have  been,  and  still  are,  quite  important 
questions.  This  is  particularly  true  in  regard  to  the  means 
used  for  anchoring  when  applying  them  in  the  roundhouse 
when  the  engine  is  in  for  boiler  washing. 

A  substantial  and  lasting  liner,  which  has  given  excellent 
service  and  is  applied  easily,  is  shown  in  the  illustration. 
It  is  made  from  34-in.  steel  plate  cut  out  to  the  size  of  the 
recess  or  the  face  of  the  driving  wheel  hub,   and  with   an 


,Ciit/t,r  Application 


cient  certainty  to  make  the  method  a  reliable  one  in  such 
cases. 

These  liners  can  be  carried  in  stock  and  then  it  is  a 
matter  only  of  pulling  down  the  binder  and  removing  the 
driving  box  cellar  to  perform  the  operation. 


Hub  Liners  Are   Made  From  l-i-ln.  Steel   Plate   Built  Up  to 
Desired    Thickness 

inside  diameter  suitable  to  go  over  the  axle,  as  shown  m 
Fig.  1.  The  liners  then  are  cut  in  two,  beveled  at  the 
joint  and  three  1-in.  holes  drilled  in  each  half.  The  first 
half  of  the  liner  is  applied  by  electrically  welding  it  to  the 
hub  through  the  holes  and  tack  welding  it  on  the  outer 
circumference.  The  engine  is  then  moved,  the  other  half 
applied  in  the  same  manner,  and  the  joints  between  the 
halves  welded  up.  The  ne.xt  liner  is  now  taken  and 
similarly  applied  with  its  joint  overlapping  the  joint  of  the 
first  liner,  as  shown  in  Fig.  2.  This  process  is  repeated  until 
the  desired  thickness  is  obtained.  The  method  described  is 
applicable,  of  course,  only  to  steel  driving  wheel  centers  as 
the  electric  weld  will  not  tack  or  fuse  to  cast  iron  with  suffi- 


Function  of  the  Shop  Schedule 

By  H.  V.  Styers 

HOW  does  a  schedule  system  apply  to  repair  work  on  a 
locomotive?  First,  you  must  have  a  planning  department 
to  lay  out  the  work  and  check  up  materials,  castings,  boiler 
sheets,  wheel  centers,  and  various  other  units  that  are  used 
in  the  repair  of  a  locomotive.  With  a  production  board 
properly  laid  out  with  the  dates  of  actual  working  days,  the 
locomotive  can  be  entered,  together  with  the  dates  when  the 
various  ■  operations  must  be  completed  in  order  for  the  loco- 
motives to  go  out  on  time.  The  operations  must  be  listed  in 
their  proper  order.  For  instance,  the  boiler  lagging  can  not 
be  put  on  before  the  boiler  is  tested,  nor  is  the  locomotive 
painted  before  all  the  parts  are  completely  assembled,  and 
all  piping  in  place. 

Now  the  question  comes  up,  what  is  the  erecting  shop 
going  to  do  in  case  the  machine  shjDp  does  not  deliver  the 
rods  or  pistons  and  crossheads?  There  must  be  a  reason  why 
the  machine  shop  foreman  did  not  deliver  these  parts  on 
schedule  time  and  the  man  who  looks  after  material  reports 
that  bushings  of  the  proper  size  were  not  available  in  the 
storehouse.  The  storekeeper  is  immediately  notified  and 
orders  placed.  In  the  meantime,  the  production  board  shows 
that  the  rods  were  not  delivered  on  time  and  in  the  morning 
when  the  shop  superintendent  comes  in,  he  looks  at  the  pro- 
duction report  which  shows  only  jobs  which  are  behind.  He 
can  then  get  busy  with  the  responsible  foreman  and  either 
substitute  materials,  or  get  material  from  some  other  loco- 
motive of  the  same  class. 

Witli  a  properly  maintained  schedule  board,  it  is  possible 
to  put  as  many  locomotives  out  of  the  shop  the  first  week  of 
the  month  as  it  is  the  last  when  ever>-body  is  working  to  keep 
the  reputation  of  the  shop  and  the  company  is  paying  time 
and  one-half  for  overtime.  Work  can  be  planned  just  as 
well  in  a  repair  shop  as  in  a  manufacturing  shop.  Work 
dates  should  be  established  by  the  shop  superintendent  and 
changed  onlv  bv  him  as  he  is  responsible  for  the  output  of 
the  shop.  When  manufacturing  companies  pay  large  salaries 
to  men  as  production  managers  and  maintain  large  clerical 
forces  to  enter  and  execute  their  orders,  it  surely  is  advisable 
for  railroads  to  look  after  their  planning  and  bring  it  up  to 
a  point  of  greater  efficiency  than  is  now  common. 
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Relation  of  Stores  and  Mechanical  Departments 

Wrong  Conditions  Are  Reflected  Upon  the  Shop  Payroll  As  Well  As 

Upon  the  Inventory  Sheets 

By  F.  M.  A'Hearn 
Assistant   General    Foreman,    Bessemer   &    Lake    Erie,    Greenville,    Pa. 


VARIOUS  tales  have  been  told  to  illustrate  the  value 
of  united  effort  by  the  different  departments  of  an 
organization.  In  no  case  is  unity  of  effort  of  more 
value  than  between  departments  of  a  railroad,  this  being 
particularly  applicable  to  the  relations  of  the  stores  and  me- 
chanical departments.  Railroads  are  engaged  in  selling  one 
thing  onh- — transportation.  Were  their  principal  business 
selling  the  output  of  the  shops  or  retailing  quantities  of  ma- 
terials, then  the  department  which  provided  the  principal 
reason  for  the  company's  existence  might  well  consider  its 
affairs  and  wants  to  be  of  highest  importance.  We  can 
readily  see  the  folly  of  the  time  and  effort  wasted  where  each 
department  is  inclined  to  consider  only  its  own  interests 
regardless  of  its  bearing  upon  the  remainder  of  the  organ- 
ization. 

It  is  not  to  be  implied  that  railroad  officers  approve  of 
such  actions,  nevertheless  rules  or  instructions  carried  out 
to  the  letter  must  also  be  carried  out  in  spirit,  otherwise  the 
company  is  not  receiving  fair  treatment.     The  s:ockholders. 


wise  from  the  same  fund  are  paid  the  losses  caused  by  either 
department. 

Staff   Meetings  Reveal  Lack  of  Co-operation 

Meetings  of  railway  shop  supervisory  staffs  frequently 
find  such  subjects  as  obtaining  material  and  the  delays  in- 
cidental to  the  failure  of  the  stores  department  to  provide 
material,  topics  of  importance.  In  such  meetings  where  stores 
department  representatives  are  present,  the  responsibility 
of  such  failures  is  handed  back  and  forth,  or  "the  buck  is 
passed"  to  considerable  extent.  The  mechanical  depart- 
ment endeavors  to  prove  their  side  by  showing  the  amount 
of  material  ordered  and  the  number  of  days  that  have  elapsed 
since  the  orders  were  forwarded  to  the  stores  department. 
The  stores  department  in  turn  produces  evidence  to  show 
that  the  requirements  of  the  mechanical  department  have 
been  in  excess  of  all  previous  requirements  for  that  period  of 
time.  They  usually  contend  that  they  are  unable  to  prepare 
for  unusually  heavy  demands  for  certain  stock  without  being 


AeroBlane    View    of  the    Bessemer    Shoos   at    Greenville,    Pa. 


who  are  our  employers,  furnish  the  capital  and  assume  the 
risks  of  loss  incidental  to  conducting  a  business.  To  them 
the  mechanical  and  stores  departments  are  equally  respon- 
sible, and  from  the  common  fund  earned  by  their  investment, 
the  wages  and  expenses  of  each  department  are  paid;  like- 


given  sufficient  advance  notice.  In  addition  to  this,  delayed 
deliveries  from  manufacturers  are  frequently  the  cause  of 
shortage  in  stock. 

All  of  this  debate,  while  of  interest,  does  not  place  the 
material  at  the  points  awaiting  it.     It  is  evident  that  we  may 
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have  two  departments  not  working  for  the  common  siood.  The 
mechanical  department  endeavors  to  show  that  the  stores  de- 
partment is  responsible  for  delays  on  account  of  the  lack  of 
material.  Possibly  substitutions  could  be  made  Imt  these  are 
not  wanted,  for  shifting  the  blame  to  the  other  department 
provides  a  smoke  screen  for  certain  omissions  or  short-com- 
ings in  iis  own  organization.  On  the  other  hand,  the  stores 
■department  in  order  to  show  small  inventories  and  low  inac- 
tive stocks,  may  pare  the  requisitions  too  closely  to  the  detri- 
ment of  the  mechanical  departinent. 

Determining  Future  Requirements 

In  order  that  fewer  delays  occur  in  the  mechanical  depart- 
ment and  that  the  minimum  amount  of  stock  be  carried  in  the 


smaller  parts  which  can  be  finished  to  size,  such  as  eccentrics, 
main  rod  bearings,  driving  Ijoxes,  driving  box  shoes  and 
wedges,  driving  box  saddles,  crosshead  shoes  and  gibs,  valve 
gear  parts,  and  innumeralile  other  parts,  can  be  finished  in 
production  quantities  and  carried  in  stock. 

Method    of    Handling   Firebox   Renewals 

Information  concerning  the  practice  of  the  Bessemer  & 
Lake  Erie  in  handling  certain  stocks  of  material  was  obtained 
from  Guy  M.  Gray,  superintendent  of  motive  power,  and  R. 
Mc.\ndrew,  general  storekeeper,  Ijoth  of  whom  are  located 
at  Greenville,  Pa.  The  system  l)y  which  the  stores  and  me- 
chanical departments  of  that  company  co-operate  with  firebo.x 
renewals,  as  an  example,  is  as  follows:    A  record  is  made 


BE 

Fnrm  21   S  D  (Revise 

SSEMER  AND  L 

STORES  DEPl 

d  4-22)    5M    0--*3    Uv  P  C*.    So   1    R  R  Manila  16  U» 

.AKE  ERIE  RAILROAD  COMPANY 
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0 

Date     _ _ Connit-f.fif'                                

Form   31    S.   D. — Used   by   Stores   Department   for   Ordering    Material   from   the   Shops 


Stores  department,  let  us  consider  the  following  practice:  The 
mileage  that  should  be  obtained  from  locomotives  of  a  certain 
class  during  the  interval  between  classified  repairs,  is  de- 
termined by  past  performances.  It  is  not  a  difficult  matter 
to  make  a  record  of  each  locomotive  at  the  time  of  monthly 
inspection  by  noting  the  principal  conditions  that  determine 
the  service  period  between  shoppings,  such  as  firebo.xes,  flues, 
tire  wear,  machiner)-,  etc.  From  this  information  we  can 
determine  appro.ximately  the  date  when  the  locomotive  will 
be  held  from  service  for  classified  repaii-s.     Many  parts  that 


Interior  View  of  Erectina   Shop 


are  not  regular  stock  or  are  not  frequently  required,  such  as 
cylinders  and  frames,  may  be  ordered  several  months  in 
advance  for  delivery  in  ample  time  for  application.      The 


at  the  monthly  inspection  of  each  locomotive,  giving  in  a 
condensed  form  the  condition  of  the  machinery,  driving  bo.xes, 
rods,  flues,  firebo.xes,  and  tires.  This  information  is  entered 
on  a  3-in.  by  S-in.  card  and  filed  in  the  usual  manner.  .\t 
the  end  of  each  month  a  sheet  is  prepared  showing  the  months 
of   .service   each   locomotive    is   expected   to   perform    before 


Fiq.   1 — Type   of   Trucks   Used   for   Platform   and    Runway    Deliveries 

shopping.  During  the  three  months  prior  to  shopping,  the 
class  of  repairs  the  locomotive  will  receive  is  entered  on  this 
sheet. 

In  addition  to  this  information,  records  are  kept  giving  the 
date  of  application  of  each  firebox,  and  after  a  certain  term 
of  years,  an  estimated  date  for  firebox  renewal  is  made.  With 
this  data  available,  a  fairly  accurate  program  for  firebox 
applications  to  certain  classes  of  power  covering  a  period 
of  from  si.x  to  twelve  months  in  advance  is  developed,  and 
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arrangements  are  made  with  the  stores  department  for  de- 
liver}^ of  certain  amounts  of  material  at  specified  times. 

A  firebox  material  bill  for  each  class  or  type  of  locomotive 
is  furnished  the  stores  department.  The  bill  specifies  the 
numbers  and  diiiiensions  of  the  sheets,  length,  diameter,  kind, 
and  number  of  stays,  sizes  and  amounts  of  rivets,  size  and 
number  of  arch  tubes,  and  size  and  number  of  flue  ferrules. 
Each  bill  covers  sufficient  material  for  one  locomotive.  In 
this  manner  the  stores  department  is  enabled  to  carry  suf- 
ficient material  for  current  requirements  without  having  a 
large  amount  of  inactive  stock  on  hand  at  any  time  and 
without  having  unused  stock  remaining  at  the  completion  of 
the  program  of  work. 

When  the  material  is  received,  the  stores  department,  upon 
request  of  the  mechanical  department,  issues  a  material  order 
on  Form  31  S.  D.  to  the  shops  to  build  the  required  fireboxes. 
The  various  departments  of  the  shop  that  ha\-e  work  to  do 
in  connection  with  the  material  order  are  given  duplicates 
of  the  original.  All  time  and  material  consumed  are  re- 
ported to  the  stores  department  with  the  return  of  Form  31 
S.  D.  The  completed  fireboxes  are  carried  as  units  on  the 
stores  department  stock  books  to  be  issued  together  with  one 


Fiq.    3 — Interim-    v/iew    nf    Shiooi 


Receiving    Department 


bill   of  miscellaneous   parts   when    a    firebox   application    is 
made. 

After  the  completion  of  the  stated  program,  the  items 
shown  on  the  material  bill  are  not  carried  in  sufficient  quan- 
tities for  firebox  renewals,  but  only  in  sufficient  amounts  to 
cover  the  regular  30  or  60-day  demand  if  any  such  demand 
exists.  The  material  bill  referred  to  is  developed  from  draw- 
ings and  records  of  the  detailed  parts  needed  for  one  fire- 
box application.  Fig.  5  is  a  drawing  made  up  by  the  me- 
chanical department  from  which  the  stores  department  can 
determine  the  number,  length  and  style  of  staybolts  required 
for  a  firebox  on  certain  classes  of  engines.  The  drawing  con- 
sists of  an  approximate  layout  of  the  crown  sheet,  door  sheet 
and  throat  sheet  showing  the  location  of  the  various  lengths 
and  st}-les  of  staybolts  used.  The  number  reciuired  can  be 
readily  determined  by  referring  from  the  layout  to  the  table 
on  the  same  drawing.  The  shop  builds  the  firebox  or  fire- 
boxes, which  are  then  carried  on  the  stores  department  records 
as  units  ready  for  delivery  to  the  shops,  the  same  as  if  pur- 
chased from  outside  shops. 

System  for  Delivering  Material 

All  material  is  delivered  to  the  shops  by  the  stores  depart- 
ment, and  all  scrap  is  removed  from  the  shop  by  the  stores 
department.  The  plant  is  equipped  with  a  private  tele- 
phone exchange,  enabling  the  placing  of  all  orders  for  ma- 


terial by  telephone.  The  delivery  clerk  fills  out  the  order  as 
phoned.'  The  order  is  signed  by  the  foreman  upon  receiving 
the  material,  who  notes  thereon  the  time  received.  Delivery 
trucks  are  operated  on  a  schedule  of  two  hour  intervals  to 
all  departments.  As  a  further  protection  against  delays, 
special  deliveries  are  made  upon  request.  The  time  re- 
quired between  the  placing  of  an  order  and  receiving  small 


Fig.   3 — Storing    Kegs   of    Rivets   with    a   Tiering    IVlachine 

materials  on  special  delivery  orders  is  usually  from  five  to 
ten  minutes,  delivered  to  any  part  of  the  plant. 

Stores   Department  Provides   Excellent   Facilities 

The  storehouse  is  of  reinforced  concrete  construction,  two 
stories  in  height,  with  a  one  story  annex  extending  beyond 
the  main  building.  It  is  centrally  located  with  respect  to 
all  departments  of  the  shops,  which  facilitates  the  delivery 


Fig.   A — Style   of   Stork    Bins    Used    in    B. 
Greenville,    Pa. 


&    L.    E.   Storehouse. 


of  material.  Suitable  runways  are  provided  from  the  store- 
house to  all  points  served  by  the  delivery  trucks.  The  type 
of  trucks  used  for  platform  and  runway  deliveries  are  shown 
in  Fig.  1.  The  stack  bases  loaded  on  the  truck  have  been 
machined  for  the  stack  joints  and  drilled  to  fit  to  the  smoke- 
box.  Fig.  2  is  an  interior  view  of  the  storehouse  at  the 
shipping  and  recei\dng  department.  The  work  tables  or 
counters  are  of  sheet  steel  and  were  constructed  in  the  com- 
pany shops.  Fig.  3  shows  a  truck  man  storing  kegs  of  rivets 
with  a  tiering  machine,  built  by  the  Economy  Engineering 
Co.,  Chicago.     The  racks  are  made  of  standard  steel  shapes, 
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which  were  also  constructed  in  the  shops  of  the  company. 
In  Fig.  4  we  have  an  illustration  of  the  excellent  facilities 
provided  for  the  handling  of  material  in  stock.  In  the  bins 
in  the  foreground  are  various  t)pes  of  locomotive  driving  box 
or  spring  saddles,  machined  to  size  and  ready  for  applica- 
tion. The  proper  identification  appears  upon  each  bin,  which 
gives  the  name  of  the  article,  drawing  number  and  line 
number  of  the  drawing.  In  the  lower  row-  of  bins  is  a  stock  of 
crosshead  wrist  pins  rough  turned  on  the  body,  but  threaded 


to  take  the  place  of  two  or  more  items  that  are  carried,  where 
one  item  would  be  sufficient.  Fractional  lengths  of  bolts, 
both  finished  and  rough  sizes,  are  standardized  to  simplify 
the  storekeeping.  This  is  typical  of  innumerable  other  cases. 
Any  stock  of  inactive  material  that  may  be  accumulated  is 
carefully  investigated  by  representatives  of  the  stores  and 
mechanical  departments.  The  inactive  material  list  is  kept  as 
low  as  possible. 

In  order  to  avoid  carrying  any  unnecessary'  material,  the 
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Fig.  5— Drawing   from   Which   the   Stores   Department   Can    Make   Up    IVIaterial    Bill  for  Staybolts 


and  ready  for  fitting  to  the  crosshead  body.  In  the  bins 
beyond  are  main  rod  keys  and  w-edge  blocks,  wedge  bolts,  key 
washers,  and  various  small  parts  used  in  rod  work.  All 
parts  are  identified  in  the  same  manner  as  described  in  the 
case  of  spring  saddles.  There  are  also  in  this  section  spring 
hangers  of  various  kinds,  king  bolts,  driving  spring  equal- 
izers, etc. 

Amount  of   Material  in  Stock  Kept  Down 

The  stores  department  endeavors  at  all  times  to  keep  all 
stocks  of  material  completed  and  ready  for  application  as 
far  as  possible.  .A.t  the  same  time  the  shops  make  a  special 
effort  to  complete  promptly  and  return  all  orders  for  the 
manufacture  of  material  requested  by  the  stores  department. 
It  is  the  practice  to  keep  the  amount  of  stock  as  small  as 
possible,  when  by  slight  alteration  a  piece  can  be  redesigned 


stores  department  will  not  add  any  items  to  its  lists  to  be 
carried  as  regular  stock  unless  by  written  request  of  the  me- 
chanical department.  It  is  not  considered  necessary  to  carry 
a  piece  requiring  an  issue  of  one  in  six  or  twelve  months  as 
a  precaution  of  what  might  occur.  In  order  to  be  protected 
against  a  delay  at  some  future  time,  it  has  been  found  to  be 
bad  practice  to  order  two  pieces  of  any  kind  of  material 
when  the  first  failure  of  the  piece  occurs.  Such  a  practice 
will  in  a  short  time  load  the  stores  department  with  thou- 
sands of  dollars'  worth  of  inactive  material,  which  in  the 
course  of  time  becomes  obsolete.  This  is  the  usual  result 
of  such  a  safeguard  against  a  contingency  that  never  occurs. 

Finished   Stock  on   Hand   Ready  for  Application 

As  an  illustration  of  how  the  mechanical  department  func- 
tions in  having  finished  material  on  hand,  the  writer  will  cite 
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a  few  cases  where  items  are  not  usually  carried  as  finished 
stock.  All  crosshead  gibs  are  machined  to  standard  dimen- 
sions. End  wear  and  side  wear  of  the  crosshead  body  is 
taken  up  by  welding,  or  by  other  permissible  methods.  This 
is  done  in  order  to  maintain  the  standard  dimensions  neces- 
sary to  enable  the  gibs  to  be  carried  in  stock  ready  for  ap- 
plication without  fitting.  Guide  bars  on  all  types  of  locomo- 
tives are  maintained  to  the  original  sizes.  Side  wear  is  taken 
care  of  by  planing  a  recess  in  each  side  of  the  bar  and  insert- 
in"  a  I  J  in.  liv  2  In.  section  the  entire  length  of  the  bar;  after 
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An  Efficient  Machine  for  Drilling 
Staybolt  Telltale  Holes 

'X'HE  machine  illustrated  is  installed  at  the  Readville  shops 
of  the  New  York,  New  Haven  &  Hartford,  being  used 
for  drilling  telltale  holes  in  rigid  staybclts  before  applica- 
tion to  the  boilers.  While  by  no  means  a  new  machine,  it 
effects  an  important  saving  in  time  and  labor  for  this  opera- 
tion, and  inay  not  be  familiar  to  all  railroad  shopmen. 

Referring  to  the  illustration,  the  machine  is  seen  to  consist 
of  ai  compact  and  substantial  table  on  which  is  mounted 
mechanism  for  holding  the  staybolts,  driving  the  drill  spin- 
dles, and  feeding  the  spindles.  Six  air  chucks,  one  of  which 
is  shown  at  A,  are  arranged  to  hold  two  staybolts  each  and 
he  operated  by  six  handles  as  at  H.  Suitable  adjusting 
screws  are  provided  on  the  chucks  and  this  arrangement  en- 


Form    940    M.    E.    on    Which    Scrap    Material    Is   Credited   to   the 
Proper  Account 

this  is  done  the  guide  bar  is  finished  to  the  original  dimen- 
sions. All  eccentric  blocks  for  Stephenson  type  valve  gears 
are  held  to  standard  sizes,  and  all  eccentric  straps  of  the 
same  pattern,  whether  new  or  used,  are  interchangeable. 

This  system  of  standardization  is  practiced  throughout  the 
shops  in  many  details.  The  taper  of  every  piston  rod  cross- 
head  key  and  every  valve  stem  key  are  the  same — ^  in. 
in  12  in.  This  avoids  the  delay  of  waiting  for  the  iinishing 
of  rough  materials  and  also  illustrates  the  system  whereby  the 
use  of  numerous  pieces  of  slightly  varying  t>'pes  or  sizes  for 
the  same  purpose  is  eliminated.  All  driving  wheel  centers  are 
maintained  to  standard  dimensions,  and  all  driving  wheel 
tires  are  finish  bored  ready  to  apply  before  being  placed  in 
stock. 

Disposal  of  Scrap  Material 

Scrap  material  to  be  credited  to  any  account  is  recorded 
on  Form  940  M.  E.  It  is  made  out  in  duplicate,  one  copy 
for  the  scrap  foreman  and  one  for  the  shops.  All  scrap  is 
placed  at  designated  stations  in  the  shop  and  is  collected  and 
transferred  to  the  scrap  dock  by  the  stores  department  trucks 
operated  on  a  regular  schedule. 

The  matter  of  reclamation  of  materials  has  received  a  great 
deal  of  attention  from  the  stores  and  mechanical  depart- 
ments for  many  years  past  and  it  has  been  felt  that  too  much 
material  to  reclaim  is  an  evidence  of  bad  housekeeping.  It 
also  indicates  wasteful  practice  by  many  who  depend  upon  the 
reclamation  department  to  salvage  good  materials  carelessly 
discarded  by  them.  It  has  been  the  opinion  of  the  manage- 
ment that  there  are  two  places  for  material  after  leaving  the 
stores  department.  One  place  is  in  service,  the  other  in  scrap, 
unless  it  is  possible  to  convert  material  that  would  otherwise 
become  scrap  to  a  different  use.  It  is  also  the  practice  to 
anticipate  the  necessity  of  renewal  of  parts  by  endeavoring  to 
find  the  cause  that  brings  about  the  necessity  of  renewal.  We 
thus  tend  to  avert  renewals  by  avoiding  the  cause. 

Teamwork  is  practiced  as  well  as  preaclied.  The  spirit 
of  "putting  it  over"  or  shifting  the  blame  is  conspicuous 
by  its  absence.  The  lesson  is  that  results  are  tangible  while 
excuses  mean  little.  Wrong  conditions  regarding  material 
are  reflected  upon  the  shop  payroll  as  well  as  upon  the 
stores  department's  inventory  sheets. 


Twelve   Staybolt  Telltale   Holes   Can    Be    Drilled   at   the   Same   Time 
on    This    Compact    and    Efficient    Machine 

ables  the  staybolts  to  be  put  in  and  released  from  the  ma- 
chine with  a  minimum  effort.  It  is  evident  that  12  staybolts 
can  be  accommodated  in  the  machine  at  one  time  and  12 
drill  chucks  as  at  B  are  therefore  provided,  direct  connected  to 
12  spindles  5  and  driven  by  a  train  of  spur  gears  from  the 
tight  and  loose  pulley  shaft  indicated. 

Drill  .spindle  feed  is  obtained  by  the  action  of  six  pairs 
of  cams  C,  driven  by  worm  gear  W.  Twelve  coil  springs 
which,  together  with  the  driving  gears,  are  carefully  inclosed 
under  guard  plate  G,  provide  for  the  return  of  the  spindles 
after  the  holes  are  drilled.  Suitable  connections  are  made 
from  the  oil  pipe  O  to  permit  flooding  the  drills,  insuring 
that  they  are  well  lubricated  and  cooled.  The  air  chucks 
operate  independently  so  that  staybolts  can  be  removed  and 
new  ones  supplied  in  one  pair  of  chucks  while  the  others 
are  working.  It  is  obvious  that  with  a  suitable  arrangement, 
whereby  staybolts  are  within  easy  reach  of  the  operator,  a 
very  large  production  of  drilled  telltale  holes  can  be  obtained 
with  this  machine. 


Erecting  Shop  Practices — Good  and  Bad 

Facilities  and  Organization  Necessary  for  Efficiency;   How  to  Extend 
Mileage  Between  Shoppings 

By  Charles  Riatt 

'  Assistant  Master  Mechanic,   Atchison,   Topeka  &  Santa   Fe,   Prescott,   Ariz. 


THERE  is  no  department  of  railroad  work  wliere  or|;un- 
ization  and  systematic  methods  are  so  essential  to 
economic  production  as  in  the  locomotive  erecting 
shop.  Given  the  normal  capacity  of  the  shop  and  the  out- 
put desired,  the  labor  cost  and  to  a  large  e.xtent  the  class 
of  work  done  depends  on  the  two  factors — facilities  and 
organization. 

Poor  or  inadequate  shop  facilities  ajid  poor  organization, 
which  means  failure  to  make  the  best  use  of  force  and  fa- 
cilities, spells  high  labor  cost  with  the  added  cost  which 
results  from  holding  power  out  of  revenue  service,  which  in 
turn  demands  a  larger  number  of  engines  to  handle  a  given 
business.  The  erecting  shop  is  therefore  a  potent  dividend 
producer  or  reducer  according  to  its  efficiency. 

Generally  speaking,  facilities  are  increased  to  keep  pace 
with  the  output  expected,  but  there  are  loose  ends  or  prac- 
tices in  organization  and  methods  which  materially  affect  out- 
put as  well  as  the  quality  of  the  work  done  in  erecting  shops, 
and  I  w^ish  to  mention  some  of  these  as  I  have  observed  them, 
rather  than  dealing  with  any  one  or  more  particular  phases  of 
general  repair  work. 

Where  Management  Counts 

Engines  should  come  to  the  shop  in  such  numbers  and  suf- 
ficiently in  advance  of  the  time  when  shop  stalls  will  be 
vacant  to  allow  for  their  being  stripped  and  prepared  for 
their  place  so  that  shop  space  will  be  fully  occupied  at  all 
times.  Time  lost  here  cannot  be  recovered.  \\'ork  reports 
outlining  the  class  of  repairs  required  should  reach  the  shop 
sufficiently  in  advance  of  the  engine  so  that  all  new  parts 
required  can  be  ordered  and  got  moving  in  order  to  avoid 

•Awarded  honorable  mention   in   Erecting   Shop  Competition. 


delays  for  material.  The  improvements  and  new  appliances 
called  for  on  nearly  all  engines  coming  to  the  shop  make  a 
90-day  advance  shopping  program  the  least  that  can  be  con- 
sidered. 

Efficiency   and   Economy 

Efficiency  and  economy  should  begin  in  the  stripping  de- 
partment. Too  much  rough  stuff  Js  the  outstanding  sin  of 
stripping  gangs  and  it  is  too  often  due  to  a  lack  of  the  proper 
tools  for  handling  their  work.  Sledge  hammers  and  chisel 
bars  as  stripping  tools  often  send  more  material  to  the  scrap 
heap  than  years  of  road  service. 

Shortage  of  tools  in  this  department  is  often  aggravated 
by  lack  of  proper  toolroom  space.  The  stripping  gang  should 
not  only  have  its  own  tools,  but  should  have  a  good  toolhouse 
w'ith  sufficient  room  for  arrangement  of  tools  so  that  they  can 
be  found  readily  when  wanted.  Tool  foremen  .should  make 
a  weekly  inspection  and  see  that  all  their  tools  are  kept  up 
to  re(|uirements  as  in  this  respect  stripping  gangs  are  too 
often  left  to  "a  go  as  you  please  system." 

Engine   Stripping 

A  power  device  .should  be  available  at  stripping  tracks 
so  that  engines  can  be  spotted  for  removal  of  rods  and  other 
parts  without  having  to  resort  to  pinch  bars,  and  where 
stripping  gangs  do  not  handle  suft'icient  work  to  ju.stify  spe- 
cialists, the  regular  shop  force  should  do  all  stripping  of 
boiler  mountings,  electrical  parts  and  air  appliances  as  ex- 
pert handling  of  these  parts  will  avoid  damage  to  material 
which   will  more  than  offset  the  added  cost. 

After  all  parts  are  cleaned,  all  large  parts  should  be  s  en- 
cilled  with  the  engine  number  or  the  pit  number  to  which 
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tho  criiiine  is  assisjned  and  a  tin  tag  bearing  the  same  num- 
ber should  be  attached  to  the  smaller  parts  before  delivering 
them  to  the  various  sub-departments  so  that  labor  and  ma- 
terial costs  will  be  correctly  charged. 

Order  in  Handling  Repairs 

The  dale  an  engine  is  expected  out  having  lx>en  set,  all 
parts  delivered  to"  the  several  sub-departments  should  be 
lined  up  in  their  order  out  in  relation  to  other  engines  and 
an  inspection  made  by  the  foreman  to  determine  what  new 
material  is  required,  a  list  of  which  should  immediately  be 
passed  to  the  material  supervisor  who  should  at  once  see  that 
it  is  protected  by  store  department  stock.  A  date  should  then 
be  set  for  the  completion  of  the  various  parts  in  the  order 
they  will  be  wanted  for  assembling  and  it  is  good  practice 
to  have  a  schedule  board  at  each  of  these  sub-departments 
showing  the  completion  dates  of  the  parts  they  handle,  inde- 
pendent of  a  general  or  central  board  that  may  be  used  for 
such  data. 

Routing   Work   Through   the    Machine    Shop 

Each  sub-department  should  have  the  machines  required 
to  handle  their  work  located  conveniently  to  save  long  hauls 
and  so  that  foremen  interested  can  readily  see  that  it  is 
handled  in  the  order  and  manner  desired.  It  is  also  de- 
sirable that  the  sub-foremen  should  have  charge  of  all  the 
machines  so  assigned.  This  is  quite  practical  where  general 
repair  schedules  are  not  broken  up  to  meet  urgent  demands 
for  machine  work  from  the  roundhouse — a  condition  which 
all  of  the  smaller  and  many  of  the  larger  repair  shops  have 
to  meet  daily.  The  same  trouble  arises  in  shops  where  sys- 
tem shop  order  stock  is  maintained  by  machines  required  for 
general  repair  work  and  the  machine  foremen's  morning  and 
evening  devotions  have  very  often  to  be  augmented  by  hiding 
out  periods  during  the  day  to  escape  the  wrath  of  the  fore- 
man whose  work  is  delayed.  Where  possible,  therefore,  ma- 
chines should  be  assigned  to  roundhouse  and  stock  work 
exclusively. 

Maintaining   Standards 

All  engines  getting  general  repairs  should  be  restored  to 
standard  dimensions  in  all  important  particulars  and  to  that 
end  standard  prints  must  be  available  as  well  as  master 
trammels,  gages,  etc.  This  applies  particularly  to  spacing  of 
driving  axles,  spread  of  guide  bars,  length  of  valve  motion 
parts,  piston  rods  and  valve  stems,  spring  hangers  and  equal- 
izers, etc.,  as  only  by  this  practice  can  replacement  parts  be 
carried  to  cover  breakdowns  in  service.  No  condition  should 
excuse  a  departure  from  this  practice. 

Xext  in  importance  is  the  checking  of  all  frictional  or 
wearing  parts,  such  as  axle  journals,  crank  pins,  piston  rods 
and  all  carrying  gear  to  see  that  they  are  not  worn  below 
the  safe  limit  for  service.  When  such  parts  are  approaching 
the  scrapping  limit,  they  should  be  renewed  rather  than  spend 
time  and  labor  on  them,  especially  if  related  parts  are  re- 
newed, as  uniform  conditions  insure  against  breakage. 

Treatment  of  Parts  to  Be  Reused 

.\s  all  revolving  and  reciprocating  parts  of  a  locomotive 
are  subjected  to  vibration  and  also  to  heavy  strains  which 
tend  to  crystallize  the  metal  as  well  as  develop  fractures,  it 
is  a  good  practice  to  anneal  all  these  parts  when  engines  are 
in  for  general  repairs.  Spring  hangers  and  equalizers  also 
should  get  this  treatment.  This  not  only  restores  the  strength 
of  the  metal  but  reveals  defects  which  can  be  corrected  at 
much  less  cost  than  at  any  other  time. 

At  small  shops  where  furnaces  for  this  treatment  -are  not 
available,  side  and  main  rods  and  spring  rigging  parts  can 
be  annealed  very  well  liy  arranging  them  on  old  rails  set  on 
fire  brick  supports  about  2  ft.  above  the  ground,  using  scrap 
wood  for  a  fire. 

Valve  stem  ends  and  piston  rod  ends  also  should  be  an- 


nealed and  examined  for  defects  while  hot  as  the  draw  of  keys 
at  sockets  and  crossheads  often  ruptures  the  material  at 
the  end  of  the  keywuy.  This  is  the  surest  method  of  discover- 
ing such  weakness. 

^4.11  water,  air  and  oil  pipes  that  are  to  be  used  again  should 
be  cleaned  of  all  rust  and  sediment  before  reapplying  them. 
This  usually  can  be  done  by  hammering  and  then  blowing 
them  out  with  air  pressure  or,  better  still,  washing  them  out 
with  water  pressure.  All  copper  pipes  should,  of  course,  be 
annealed  and  tested  before  they  are  covered. 

Where  Experience  Counts 

In  spite  of  the  best  intentions  in  the  world,  there  are 
things  that  escape  correction  for  lack  of  thought.  It  should 
not  be  taken  for  granted  that  driving  journals  do  not  need 
turning  because  they  are  smooth  and  parallel,  nor  that  crank 
pins  do  not  need  attention  because  they  have  the  same  good 
appearance.  These  parts  bear  the  whole  thrust  of  the  engine 
and  if  they  have  been  in  ser^'ice  two  or  three  years,  there  is  a 
Hat  or  worn  side  that  will  start  the  driving  box  pounding 
or  the  rod  bearings  cutting  before  they  run  a  thousand  miles 
and  the  roundhouse  force  will  be  fighting  them  at  big  ex- 
pense of  material  and  labor  until  the  engine  comes  back  to 
the  general  shop  and  has  these  parts  turned. 

If  an  engine  has  a  record  of  repeated  trouble  from  side 
rods  breaking  or  unequal  wear  of  tires,  crank  pins  should  be 
tested  for  throw-  and  quarter  and  this  test  should  always  be 
made  when  new  crank  pins  are  applied.  Locomotive  builders 
sometimes  make  mistakes  that  run  for  years  before  they  are 
discovered,  therefore  nothing  should  be  taken  for  granted 
that  can  be  tested. 

When  new  cylinders  are  applied,  it  is  good  practice  to 
check  steam  ways  for  area  and  see  that  they  are  thoroughly 
clear. 

Too  much  hurry  when  boring  old  cylinders  and  valve 
(  h ambers  costs  money  for  lubrication  and  valve  and  cylinder 
packing.  A  smooth  finish  and  a  uniform  size  can  be  made 
much  cheaper  with  the  boring  machine  than  by  the  action 
of  valves  and  pistons. 

Taper  fits  in  crossheads  and  valve  stems  should  have  a 
perfect  bearing  and  the  taper  of  keyways  and  keys  should 
correspond  as  a  sure  preventive  against  the  pistons  break- 
ing in  the  crossheads.  Proper  fitting  tapers  between  piston 
.spider  and  rod  are  of  equal  importance  and  should  not  be 
slighted  with  the  idea  that  the  shrinkage  will  take  care  of  a 
poor  fit.  It  is  a  good  guess  that  many  of  the  unaccountable 
cases  of  spiders  and  piston  heads  breaking  up  in  cylinders 
are  due  to  the  unequal  stresses  arising  from  these  pcx)rly 
fitted  parts  when  under  shrinkage  strains. 

Driving  boxes  should  ]x  tested  for  parallel  with  the  cellars 
removed  and  after  the  brasses  have  been  bored  as  the  pres- 
sure at  which  brasses  are  pressed  into  boxes  relaxes  some- 
what with  boring  and  allows  the  box  to  close  in  at  the  bot- 
tom, thus  causing  a  pound  between  shoe  and  wedge. 

The  application  of  driving  tires  is  too  often  handled  with- 
out a  proper  regard  to  the  rules  governing  the  size  and 
shrinkage  allowance.  Loose  tires  are  dangerous  and  in  an 
eft'ort  to  avoid  them  and  be  on  the  safe  side  an  equally 
dangerous  condition  results  from  tires  bursting  or.  what  is 
still  more  common,  the  cracking  of  wheel  spokes.  When 
the  pressure  of  tires  is  sufficient  to  bend  steel  spokes  or  to 
show  the  impress  of  the  spokes  on  the  axle  through  the  hub 
— both  of  which  conditions  I  have  seen  a  good  many  times — 
cracked  spokes  is  the  inevitable  result. 

These  scattered  observations  make  no  pretense  of  intro- 
ducing anything  new,  nor  of  dealing  with  the  most  important 
phases  of  erecting  shop  work.  Their  object  is  rather  to  direct 
attention  to  certain  rather  common  practices  that  creep 
into  otherwise  good  organizations  and  seriously  affect  the 
maintenance  cost  of  engines  after  they  have  been  turned  out 
for  service,  which  cost  is  really  the  best  and  only  criterion 
of  erecting  shop  practices  and  efficiency. 


December,  1923 
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Turning  and  Rolling  Mounted 
Crank  Pins 

'T'HE  following  description  and  illustrations  of  a  device 
used  in  the  Billerica  Shops  of  the  Boston  &  Maine  for 
turning  and  rolling  crank-pins  while  mounted  in  their  re- 
spective driving  wheels  are  made  available  for  readers  of  the 
Railway  Mechanical  Engineer  through  the  courtes)-  of 
T.  Jennings,  superintendent  of  shops. 

Owing  to  the  heavy  weight  of  modern  locomotive  recipro- 
cating parts  and  the  tremendous  pressures  exerted  on  crank- 
pins  in  service,  the  latter  are  subject  to  more  or  less  rapid 
wear,  and  the  problem  of  maintaining  the  bearing  surfaces 
■  of  pins  in  true  cylindrical  form  is  a  difficult  one.  Pins 
which  are  badly  worn  can  be  improved  by  filing,  but  it  is 
difficult  and  in  fact  practically  impossible  to  get  an  accurate 
cylindrical  surface  by  this  method.  As  a  result  the  pins  are 
usually  either  pulled  and  trued  by  grinding  or  in  an  engine 
lathe,  or  else  put  back  into  service  in  impirfect  condition. 
In  the  latter  case,  rod  bushings  must  be  bored  to  the  largest 
diameter  of  the  worn  pin  in  order  to  be  applied  and  conse- 
quently have  undue  play  at  other  points  on  the  pin.  E.\- 
cessive  bushing  wear  results,  so  that  bushings  fitted  to  worn 
pins  frequently  show  as  much  wear  after  one  week  as  they 
should  after  several  months'  service. 

In  view  of  the  above  facts,  the  importance  of  maintaining 
accurate,  smooth  crank-pins  can  be  appreciated,  and  rail- 
road men  have  long  been  on  the  lookout  for  some  device  for 
quickly  and  accurately  truing  the  worn  pins  without  remov- 
ing them  from  the  driving  wheels.  Portable  machines  for 
this  purpose  are  available  and  greatly  to  be  preferred  to 
hand  filing,  but  in  general  they  are  far  lighter  and  less 
rigid  than  the  device  illustrated.  In  addition,  portable  crank- 
pin  turning  machines  afford  no  provision  for  rolling  after 
turning.  Quartering  machines  are  also  sometimes  adapted  to 
turning  mounted  crank-pins,  but  in  this  case  it  is  some- 
times difficult  to  eliminate  chatter  and  there  is  also  no 
provision  for  rolling.  The  device  shown  in  Figs.  1  and  2, 
however,  can  be  used  satisfactorily  for  both  turning  and 
rolling  mounted  crank-pins.  It  is  powerful,  accurate,  easily 
adjusted   and   rapid    in   operation. 


The  device  consists  of  a  heavy,  right-angle  steel  arm  A 
(Fig.  1)  of  large  proportions  keyed  to  the  outboard  end 
of  the  boring  bar  5  of  a  standard  horizontal  boring  ma- 
chine. This  bar  is  counterweighted  by  means  of  weight  W 
to  compensate  for  the  unbalancing  affect  of  arm  A,  allowing 
a  uniform  turning  moment  to  be  transmitted  to  the  boring 
bar.  The  driving  wheel  journals  rest  on  a  pair  of  I'-blocks 
(cne  of  which  is  shown  at  I')  bolted  to  a  rigid  frame  work 
VF,  built  up  of  1-in.  by  4-in.  steel  bars  firmly  riveted  to- 
gether. This  framework  is  siipported  at  a  fixed  distance 
from  the  boring  mill  on  a  suljstantial  concrete  foundation 
.1  ft.  deep.  The  V-blocks  are  adjusted  to  be  parallel  with 
the  boring  bar,  and  the  driving  wheel  axle  is  accurately 
leveled  to  take  account  of  different  journal  diameters  by 
means  of  suitable  shims.  Handle  H  extends  to  the  standard 
operating  handle  of  the  horizontal  boring  machine,  enabling 
the  boring  bar  to  be  started  and  stopped  while  the  operator 
remains  close  to  the  work. 

Referring  to  Fig.  2,  which  gives  a  close-up  view,  the  ar- 
rangement of  the  round-nose  cutting  tool  T,  tool  block  M 
and  head  .V  of  the  tool  block  adjusting  screw  will  be  evident. 
Tool  block  .1/  slides  in  suitable  ways  in  arm  A,  the  radial 
position  of  the  cutting  tool  being  adjusted  by  turning  head 
.V  of  the  feed  screw. 

In  truing  a  worn  crank-pin  the  first  operation  is  to  set 
the  driving  wheels  on  the  V-blocks  with  shims  to  level  the 
axle.  The  wheels  are  then  removed  until  the  crank-pin  is 
in  approximately  the  upper  position,  when  two  clamps  C  and 
D  (Fig.  2)  are  applied  over  the  spokes  of  the  wheel  as 
shown,  the  lower  ends  of  these  clamps  being  bolted  to  the 
built  up  framework  with  nuts  providing  for  adjustment.  In 
other  words  by  loosening  the  adjusting  nut  which  holds 
clamp  D  and  tightening  the  nut  which  holds  clamp  C  the 
crank-pin  will  be  revolved  away  from  the  operator  as  he 
stands  in  Fig.  2.  The  driving  wheel  is  therefore  adjusted 
by  this  means  until  the  crank-pin  is  in  the  same  vertical 
plane  as  the  boring  bar.  The  boring  bar  is  then  adjusted 
vertically  until  its  center  line  is  at  the  same  elevation  as 
the  crank-pin  center  line.  Both  of  these  determinations  are 
made  by  means  of  a  lathe  center  in  the  end  of  the  boring 
bar  which  also  fits  in  the  crank-pin  center  hole  when  adjust- 
ments are  correct.     This  setting  of  the  boring  bar  and  crank- 


Fig.  1— Front  View  of  Boring  Mill  Attachment  for  Turning  and  Rolling  Mounted  Crank-Pins  at  the  Billerica  Shops  of  the  Boston  &  Maine 
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pin  is  checked,  however,  by  revolving  the  boring  bar  and 
making  sure  that  the  cutting  point  of  the  tool  moves  in  a 
circle  concentric  with  the  crank  arm  bearing  surface.  This 
surface  has  not  been  .subject  to  wear  or  distortion  like  the 
crank-pin  center  and  therefore  gives  a  more  accurate  measure 
of  the  original  center  line  of  the  crank-pin.  It  is  essential 
to  take  these  precautions  in  lining  up  the  crank-pin  and  bor- 
ing bar  in  order  that  the  distance  between  the  center  of  the 
pin  and  center  of  the  axle  may  remain  standard  and  not 
change  the  stroke  of  the  piston. 

Crank-pins  must  be  renewed  after  being  reduced  tlirough 


Fig.  2 — Close-up   View   Showing   Tool-holder   and   Adjusting   Clamps 

wear  and  machining  to  a  limiting  diameter  and  it  is  im- 
portant therefore  to  remove  as  little  metal  as  possible  in  tru- 
ing the  pins.  The  cutting  tool  is  adjusted  with  this  in  mind. 
After  the  turning  operation  has  been  completed  on  both 
bearing  surfaces  of  a  pin,  the  cutting  tool  is  replaced  by  a 
hardened  steel  roll  and  the  pin  rolled  in  accordance  with 
customary  engine  lathe  practice.  The  crank-pins  on  the  pair 
of  wheels  illustrated,  9  in.  in  diameter,  were  turned  and 
rolled  in  2J,'2  hr.,  floor  to  floor. 


Making  Round  Head  Bolts  From 
Bar  Stock 

By    L.    K.   Silcox, 
General   Superintendent  Motive   Power,    C.    M.    &    St.    P. 

QUITE  a  saving  is  effected  at  the  Milwaukee  shops  of 
the  Chicago,  Milwaukee  &  St.  Paul  by  the  use  of  round 
head  bolts  made  direct  from  bar  stock  instead  of  the  usual 
hexagon  head  forged  bolts  for  locomotive  frames  and  cylin- 
ders. An  analysis  of  the  operations  required  to  make  and  fit 
a  frame  bolt  by  the  usual  method  is  as  follows : 

No.  Description  of  Operation 

1.  Bar  iron  taken   from   stock  pile  to  shear. 

2.  Cut  to  required  length  for  forging. 

3.  Taken  to  forging  machine. 

4.  Heated  and   lieaded. 

5.  Placed  in  store  stock. 

6.  Sheared  to  lerigth  if  exact  length  is  not  available. 

7.  Ends  faced  and  centered  on  centering  machine. 

8.  Moved  to  lathe. 

.  9.  Turned  to  size  and  length. 

10.  Moved  to  bolt  cutter. 

11.  Threaded.  , 
.^  12.  Returned  to  engine  lathe. 

13.     Turned  and  fitted   as  required. 

The  same  re.=ults  are  accomplished  in  the  round  head  bolt 
system  in  two  operations,  thus: — 

No.  Description  of  Operation 

1.    _Bar  iron   from  stock  to  bolt  lathe. 
■■■2;    -Bolts  completely  turned  and  fitted  on  turret  lathe. 


It  is  self-evident  that  there  is  a  direct  saving  in  labor  of 
eleven  distinct  operations  and  of  the  use  of  three  machines 
and  one  furnace. 

Straight  bolts  are  used  for  all  frame  and  cylinder  work 
except  ver)-  long  bolts  in  frame  splices  where  extended  taper 
bolts  are  used.  Straight  holes  are  reamed  in  groups  to  ex- 
actly the  same  diameter  which  permits  the  turret  lathe  oper- 
ator to  adjust  turning  tools  for  finishing  the  entire  group 
without  change  in  setup.  It  has  been  found  that  the  ad- 
vantage in  time  consumed  in  fitting  bolts  is  at  least  35  per 
cent  in  favor  of  the  bar  stock  system,  and  that  the  efficiency 
of  bolting  is  equal  to,  if  not  better  than,  the  forged  end 
engine  lathe  turned  bolt. 

A  greater  advantage  is  also  found  in  the  simplification 
of  the  store  stock,  because  bar  iron  only  needs  to  be  carried 
in  stock  as  compared  with  the  multiplicity  of  sizes  and  lengths 
of  bolts  that  must  be  stocked  when  forged  bolts  are  used.  We 
have  also  found  that  there  is  a  great  possibility  of  wastage  in 
not  having  the  proper  length  of  bolt  in  stock  and  cutting 
down  longer  lengths  than  necessary  when  odd  sizes  are  re- 
quired for  immediate  use. 

There  seems  to  be  no  good  reason  for  the  use  of  a  hexagon 
headed  bolt  where  the  value  of  the  bolt  depends  largely  on  the 
efficiency  of  the  driving  fit  and  the  principal  stresses  are 
shearing.  There  is  no  occasion  to  turn  or  hold  such  bolts 
with  a  wrench.  In  some  cases,  it  seems  to  be  advisable  to 
continue  the  use  of  the  hexagon  headed  bolt,  for  example, 
engine  truck  and  binder  bolts  which  may  be  frequently  re- 
moved in  the  course  of  roundhouse  maintenance  or  where  it 
may  be  desirable  to  be  able  to  hold  the  bolt  with  a  wrench 
to  facilitate  quick  running  repairs. 


Boiler  Plate  Gage 

By   E.   A.   Miller 

A  CONVENIENT  boiler  plate  gage  for  the  use  of  in- 
■^^  spectors  and  foremen  is  shown  in  the  illustration,  the 
goose  neck   effect   being   provided   so  that   sheets  having   a 


Simple    but    Convenient    Boiler    Plate    Gage    for     Boiler    Inspectors 

rolled  edge  can  be  readily  gaged.  For  plates  thicker  than 
5/16  in.  and  having  a  rolled  edge  all  around,  a  larger  goose 
neck  gage  wall  be  necessary  of  tlie  same  type  as  illustrated. 

Referring  to  tlie  illustration,  the  body  of  the  tool  is  made 
of  bronze,  finished  all  over  and  graduated  as  shown.  The 
slide  likewise  is  made  of  bronze,  slotted  on  one  side  to  re- 
ceive the  filling  piece  after  the  small  spring  has  been  put  in 
place.  The  filling  piece  is  riveted  using  }i  in.  rivets  in 
countersunk  holes,  the  slide  then  being  capable  of  movement 
on  the  body  with  just  the  required  spring  tension.  A  ^  in. 
bronze  stud  or  anvil  J4  in.  long  is  sweated  in  the  hole  in 
the  slide  as  shown  in  the  assembly  view.  This  anvil  pro- 
jects 5/16  in.  beyond  the  slide  so  that  when  the  calij>ering 
points  touch,  the  slide  is  at  zero  on  the  scale. 

This  gage  can  be  easily  constructed  and  will  prove  a  re- 
liable and  valuable  tool  for  boilermakers  and  inspectors. 


D^W^^ 


A  Shaper  With  Several  Unique  Features 


ANEW  line  of  sbapers,  to  be  known  as  the  Cincinnati 
Climax,  is  now  being  manufactured  by  the  Cincin- 
nati Shaper  Company,  Cincinnati,  Ohio.  These  ma- 
chines are  built  in  seveji  sizes;  namely,  16  in.,  20  in.,  24  in., 
28  in.,  and  32  in.  heaw  duty  type,  and  in  two  sizes,  20  in. 
and  24  in.  of  the  standard  Ui^e.  These  machines  contain 
a  number  of  unique  features,  one  of  which  is  tlie   feeding 


Cincinnati    Climax   Sliaper 

motion  that  is  actuated  by  cams  and  not  by  an  eccentric 
and  ratchet.  Tliis  provides  for  a  gradual,  rather  than  for 
an  abrupt  feed,  and  it  confines  the  entire  feed  under  any 
condition  wholly  within  the  return  stroke.  Eleven  feeds, 
ranging  from  .010  in.  to  .170  in.,  are  provided.  The  feed 
variation  is  accomplished  by  means  of  a  lever,  mounted  on 
a  direct  reading  dial,  indicating  the  feed  in  thousandths. 

x\nother  feature  of  the  general  feed  arrangement  is  the 
omission  of  the  usual  feed  box  on  the  end  of  the  cross  rail. 
This  mechanism  has  been  placed  on  the  side  of  the  column 
in  a  position  where  it  will  not  encroach  upon  the  operator's 
working  space.  All  speed  and  driving  gears  run  in  oil, 
slide  on  integral  multiple  key  shafts  and  are  placed  within 
the   column.      The   lubricating   system    is  of  the   automatic 


to 


the   l)earing  surfaces  of 


visible  type   which   supplies   oil 
the  machine. 

Eight  selective  changes  of  speed  are  provided,  from  11  to" 
138  cutting  strokes  per  minute  on  the  16-in.  to  9  to  102 
cutting  strokes  per  minute  on  the  32-in.  shapers.  The  levers 
for  starting,  speed  control,  feed  engagement  and  variation, 
and  ram  and  stroke  adjustment  are  all  easily  reached  by 
the  operator  without  leaving  his  working  position.  Direet 
reading  indicators  for  speed,  feed  and  length  of  stroke  are 
provided.  The  main  crank  gear  is  of  the  helical  type  and 
is  made  in  one  piece  of  semi-steel.  .^11  the  other  gears 
are  made  from  chrome  nickel  steel  and  are  heat  treated.  The 
gear  chamber  forms  the  reservoir  for  the  oil  used  for 
rubricating  both  the  drive  gears  and  the  balance  'of  the 
machine.  The  machine  is  completely  guarded  both  for  the 
operator's  protection  against  danger  from  moving  parts  and 
belts,  and  also  for  the  protection  of  the  sliding  surfaces 
against  chips. 

The  drive  is  of  the  single-pulley  type  with  friction  clutch 
and  brake.  The  pulley  shaft  is  mounted  on  roller  bearings. 
The   machine   mav   be  driven   liv   a   motor   mounted    directly 


View     of    the    Gear     Box    with     Lid     Removed 

on  pads  provided  on  the  back  of  the  tool.  The  construction 
permits  the  addition  of  the  motor  at  any  time  without 
difficulty.  On  account  of  being  able  to  have  both  sides  of 
the  ram  ways  in  the  column  cast  solid  with  it  and  to  provide 
for  complete  adjustment  to  the  ram  ways  by  means  of  a 
single  screw,  thereby  taking  care  of  any  play  in  either  a 
sidewise  or  a  vertical  direction,  the  V-type  ram  was  adopted 
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by  this  company.  A  guard  that  forms  part  of  the  ram  pre- 
vents dirt  from  working  its  way  into  the  bearings. 

The  length  of  stroke  is  maintained  without  the  usual 
damping  nut  on  the  stroke  adjusting  shaft,  the  purpose  of 
the  nut  being  fulfilled  automatically.  The  indicator  shows 
the  setting  for  the  length  of  stroke  irrespective  of  whether 
the  machine  is  running  or  not.  The  separate  crank  gear 
bearing  permits  a  solid  crank  gear  and  makes  possible  a 
replaceable  bushing  as  in  other  bearings.  The  tooth  pro- 
portions adopted  eliminate  undercut  in  the  pinion,  provides 
full  contact  in  action,  and  at  the  same  time  give  equal 
strength  in  the  teeth  of  the  gear  and  pinion,  which  are  of 
different  .materials.  The  crank  gear  journal  is  especially 
long  and  of  two  diameters.  The  purpose  of  the  enlarged 
portion  is  to  provide  additional  strength  and  bearing  sur- 
face at  the  point  of  greatest  strain,  while  the  length  of  the 
smaller  portion  maintains  the   alinement. 

A  special  feature  is  the  close  proximity  of  the  crank 
gear  bearing  to  the  rocker  arm.  In  addition,  the  gear  por- 
tion of  the  wheel  is  made  to  overhang  the  bearing,  thus 
liringing  the  driving  load  further  within  the  bearing. 

The  crank  pin,  of  drop  forged  steel,  hardened  and  ground, 
is  held  in  the  dovetailed  slide  of  the  crank  gear  by  a  taper 
gib.  The  rocker  arm  is  of  a  closed  type,  made  of  semi- 
steel.  It  is  fulcrumed  at  the  bottom,  and  connected  to  the 
ram  by  a  link.  The  fulcrum  and  link  pins  are  hardened 
and  ground. 

The  sliding  block  is  of  gray  iron,  having  a  hardened  and 
ground  steel  taper  gib  on  its  driving  side  to  compensate 
for  wear.  Thus  there  is  a  hardened  steel  crank  jjin  bearing 
in  the  gray  iron  sliding  block,  and  a  hardened  steel  crank 


block   gib   which   bears   against   the   semi-steel   rocker   arm. 

The  cross  rail  is  square  locked  to  the  column,  a  type  of 
clamping  best  suited  to  resist  the  direct  thrust  of  the  cut. 
Side  alinement  is  maintained  by  a  taper  gib.  Felt  wipers 
remove  any  dust  from  the  face  of  the  column  while  adjust- 
ment is  being  made.  The  vertical  screw  is  stationary  and 
made  in  one  piece.  The  thrust  of  the  revolving  nut  is  taken 
by  a  ball  bearing.  The  screw  does  not  project  Ijelow  the 
floor  level. 

A  heav}'  steel  guard  protects  the  rail  bearing  from  chips. 
This  guard  does  not  in  any  way  decrease  the  working  sur- 
face of  the  table,  nor  interfere  with  the  operator.  The 
apron  is  provided  with  T  slots  for  holding  the  work  when 
necessary.  These  T  slots  do  not  run  across  the  entire 
width,  but  leave  reinforcing  ribs  at  the  center  and  sides, 
thus  providing  a  much  stiffer  member  than  would  other- 
wise be  the  case.  A  slot  is  placed  across  the  face  of  the 
apron  for  alinement  of  fixtures.  The  apron  is  secured  to 
the  long  narrow  guide  of  the  cross  rail  by  taper  gibs  at  the 
top  and  bottom. 

The  table  is  practically  a  complete  box  section,  having 
but  small  openings  in  the  front  and  bottom.  It  is  secured 
to  the  apron  by  six  bolts.  The  spacing  of  the  T  slots  is 
such  that  the  vise  will  fit  either  the  top  or  the  sides.  The 
table  support  is  of  improved  design,  the  sliding  action  taking 
place  at  the  bottom  of  the  table  instead  of  at  the  shaper 
base.  With  this  typ>e  of  support,  parallel  action  is  not  de- 
pendent upon  the  exact  alinement  of  the  base.  Protection 
against  chips  and  dirt  is  complete.  The  base  is  made  of 
box  section  closed  at  the  top  and  serves  to  catch  oil  dripping 
inside  of  the  column. 


New  Three -Way  Open -Side  Planer 


THE  Cincinnati  Planer  Company,  Cincinnati,  Ohio,  has 
just  built  a  special  planer  which  has  a  bed  with  two 
vees  and  one  flat.  The  box  table  has  five  T  slots  for 
clamping  purposes.  The  table  is  also  equipped  with  a  table 
clamp  and  inner  guides  to  avoid  any  possible  chance  for  it 
to  lift  or  tilt  out  of  the  track.  All  ways  are  provided  with 
forced  lubrication  which  is  accomplished  by  means  of  a 
reversible  pump  that  forces  the  oil  into  the  ways  directly 
under  the  tool.  The  oil,  before  reusing,  is  settled  and 
strained  to  avoid  dirt  from  getting  into  the  ways. 

The  rail  is  of  the  extended  type  and  is  so  constructed  as 
to  take  care  of  the  strains  when  cutting  at  the  extreme  end. 
The  knee  carries  the  same  outline  as  the  rail  and  is  securely 
bolted  and  dowelled.  Large  T-slot  blocks,  made  the  full 
length  of  the  knee  bearing,  are  used  for  clamping  the  rail 
against  the  column.  This  insures  both  a  stiff  knee  and  a 
stiff  rail. 

The  heads  are  equipped  with  rapid  power  traverse  in 
both  directions.  They  have  been  made  exceptionally  long 
so  that  they  can  plane  some  distance  below  the  rail.  With 
this  type  of  head  construction  the  slide  can  have  full  bear- 
ing on  the  harp  at  all  times  and  the  down  feed  screw  is 
always  in  tension.  The  rail  is  equipped  with  a  power 
elevating  device  for  raising  and  lowering.  A  limit  stop 
prevents  the  rail  from  being  raised  beyond  its  maximum 
height. 

The  column  is  braced  and  ribbed  on  the  inside  in  a 
manner  intended  to  prevent  distortion  and,  in  addition  to 
being  lx)lted  and  dowelled  to  the  bed,  a  large  tongue  fast 
ititegral  with  the  bed  fits  a  groove  in  the  column,  which 
further  provides  against  moving. 

This  machine  is  equipped  with  a  rapid  power  traverse 
to  the  side  heads  which  allows  the  operator  to  raise  and 
lower  the  rail  heads  6y  pulling  the  rapid  traverse  lever  in 


the  direction  which  he  wants  it  to  go.  The  slide  is  equipped 
with  a  hand  wheel  for  feeding,  which  eliminates  the  old 
method  of  a  crank  handle  which  was  a  source  of  trouble 
when  reaching  to  the  extreme  limit  with  the  slide. 
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New  Development  in  Cutting  Metal 


Ax  important  development  in  cutting  metal  has  recently 
been  brought  out  by  the  Chesterfield  Metal  Company, 
Detroit,  Mich.  This  metal  is  known  as  Chesterfield 
cutting  metal.  It  is  described  as  being  a  non-corrosive,  non- 
ferrous,  non-magnetic  cast  alloy  of  semi-rare  metals.  Its 
composition  is  such  that  it  cannot  be  annealed,  tempered  or 


Facing    Outside   of  Side   Rod   Collar   With   Cutting   Tool    of   Chester- 
field   Metal— Speed,  96   R.   P.   M.:   32  Thread    Feed; 
Depth   of  Cut,   J  a   Inch 

heat  treated  in  any  way  that  will  improve  its  cutting  quali- 
ties. The  elasticity  of  the  metal  is  very  low.  This  feature 
can  be  more  readily  appreciated  when  one  considers  that  its 
scleroscope  hardness  is  approximately  70,  yet  it  is  decidedly 
harder  to  file  or  grind  than  high  speed  steel  that  scleroscopes 
considerably  above  this  figure.  Although  the  metal  is  con- 
siderably harder  than  high  speed  steel,  it  maintains  its  cut- 
ting edge  under  the  most  severe  conditions. 

Extensive  tests  run  on  railroad  shop  work  show  that  the 
metal  has  ample  strength  to  support  the  tool  combined  with 
a  degree  of  toughness  which  eliminates  the  breaking  and 
chipping  heretofore  encountered  with  cutting  alloys.  Ches- 
terfield cutting  metal  can  be  ground  either  on  a  dry  or  flooded 
wheel.     However,  it   is  not  deemed   advisable  to  quench   it 


in  water  when  hot  as  the  surface  may  be  fractured.  In 
manufacturing,  it  is  cast  to  shape  and,  being  already  hard, 
it  merely  requires  grinding  to  be  ready  for  the  machine. 

A  number  of  tests  were  made  recently  in  a  railroad  shop 
to  determine  the  suitability  of  this  cutting  metal  for  rail- 
road work.  There  was  a  saving  of  1  min.  50  sec.  in  facing 
the  back  of  front  side  rod  collars.  From  ten  to  twelve  pieces 
were  completed  in  this  operation  with  Chesterfield  metal  be- 
fore it  was  necessary  to  grind  the  tool.  Comparative  tests 
using  high  speed  steel  showed  that  it  was  necessary  to  grind 
the  tool  after  |3erforming  this  operation  on  from  two  to  three 
pieces.  The  time  required  to  make  the  cut  with  high  speed 
steel  was  3  min.  10  sec,  and  with  Chesterfield  metal,  1  min. 
20  sec.     The  depth  of  the  cut  varied  from  1/16  in.  to  3/32 
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Results  of  Two  Tests  on  Boring,  Turning  and  Cutting  Piston  Rings 

in.      P'rom   the   outside   diameter   to  the   center   the   cutting 
speed  decreased  from  188  ft.  per  min.  to  91  ft.  per  min. 

The  results  of  two  tests  run  on  a  36-in.  boring  mill  are 
shown  in  the  table.  In  the  first  test  a  saving  of  67  min. 
was  brought  about  by  the  increased  speed  and  depth  of  cut 
the  Chesterfield  metal  was  able  to  withstand.  This  saving 
was  considerably  bettered  in  the  second  test  although  it  was 
run  at  practically  the  same  speed  and  feed  as  the  first  test. 


A  SwinggCarry  Iron  and  Centering  Device 


THE  Tuttle  Railway  Supply  Company,  Inc.,  New  York, 
has  placed  on  the  market  a  combination  carry  iron  and 
centering  device  that  contains  several  novel  features 
in  its  construction. 

The  coupler  shank  rests  on  a  movable  casting  supported 
by  swing  links  from  the  carry  iron.  The  swing  of  the  links 
permits  the  coupler  to  move  to  either  side  of  center  with  little 
friction.  It  is  always  in  center  position  when  free  on  ac- 
count of  the  weight  of  the  coupler  being  supported  entirely  on 
the  links  and  swing  carry  iron. 

Aside  from  the  usual  results  obtained  by  the  use  of  center- 
ing devices,  the  manner  in  which  the  coupler  is  supported 
prevents  wear  on  the  bottom  wall  of  the  coupler  shank  and 
the  top  of  the  carry  iron.  The  principal  wearing  points  are 
the  bearing  surfaces  of  the  swing  carry  iron  and  links.  Xo 
bolts,  rivets,  pins  or  cotters  are  required  in  its  construction. 
This  device  is  known  as  the  Economy  swing  carry  iron  and 
centering  device.  The  illustration  shows  its  application  to 
the  striking  plate  of  a  freight  car. 


Economy    Swing    Carry    Iron    and    Centering    Device 
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The  Master  Radial  Drilling  Machine 


THE  present  development  of  American-made  machine 
tools  in  automatic  features,  power,  durability,  easy 
manipulation,  wide  range  of  cutting  speeds,  etc.,  is  a 
high  tribute  to  the  machine  tool  industry.  Its  ingenuity  in 
solving  problems  and  persistence  in  overcoming  obstacles 
have  made  this  development  possible. 

One  of  the  basic  machine  tools  is  the  drill,  and  from  a  very 
crude  begiiming  this  machine  has  been  improved  until  it  can 
perform  feats  undreamed  of  in  former  days.  The  new  Master 
radial  drill  (Fig.  1),  recently  placed  on  the  market  by  the 
Cincinnati -Bickford  Tool  Company,  Cincinnati,  Ohio,  can 
drive  a  3-in.  high  speed  drill  through  55  point  carbon  steel 
at  101  r.  p.  m.  and  .025  in.  feed,  or  at  the  remarkable  rate 

of  2.53  in.  per  min.    Besides 

power  this  machine  has  other 
valuable  features  which  will 
be  referred  to  later. 

The  Master  radial  drill, 
with  a  20-hp.  driving  motor 
and  a  22-in.  column,  can  be 
furnished  in  arm  lengths 
from  6  to  10  ft.  It  is  par- 
ticularly suited  for  railroad 
shop  and  engine-house  drill- 
ing operations  because  of  its 
power  and  ready  adaptability 
to  handle  all  kinds  of  drill- 
ing jobs  commonly  encoun- 
tered in  locomotive  and  car 
repair  work. 

The  radial  arm  is  made  in 
box  section,  including  the  rib- 


depth  gage  and  quick  return  mechanisms.  It  is  entirely  en- 
cased, reading  direct  from  zero,  and  is  always  within  con- 
venient reach  for  positioning.  It  may  be  set  in  an  instant  to 
disengage  the  feed  at  any  predetermiined  depth,  thus  guarding 
against  the  spindle  being  advanced  beyond  its  intended  range 
of  movement. 

The  back  gears,  consisting  of  six  gears  and  two  positive 
clutches,  are  incorporated  in  the  head  and  furnish  four 
changes  of  speed,  each  of  which  transmits  more  than  twice 
the  pulling  power  of  the  next  faster  one.  They  engage  in- 
stantly while  running  and,  although  fully  encased,  are  readily 
accessible. 

The  base  is  provided  with  an  extension  for  the  table  and 


Fig. 


1— Cincinnati    Bickford    "Master"    Radial    Drill    Equipped   with    Air  Column    Binder.   Cutting    Lubricant   Outfit   and    Driven   by   a   20   Hp. 

Variable  S   peed   Motor 


bing,  which  gives  it  great  strength.  The  arm  swings  with 
surprising  ease  considering  its  weight,  and  lowers  at  double 
its  elevating  speed.  Each  of  the  arm  lugs  is  provided  with  a 
limit  screw  to  prevent  undue  sagging  when  the  binder  levers 
are  undamped.  The  elevating  screw  is  fitted  with  a  ball 
thrust  bearing  and  patented  safety  nut,  and  is  so  designed 
that  it  can  neither  be  set  in  motion  by  accident  nor  remain 
iru  motion  after  the  arm  reaches  its  limits  of  movement.  The 
arm  binder  and  interlock  is  a  recently  patented  feature  which 
prevents  the  elevating  screw  from  being  set  in  motion  while 
the  arm  is  clamped. 

.^n  automatic  trip  is  incorporated  in  the  design  of  the  dial 


contains  a  reservoir  and  channels  for  the  use  of  a  cutting 
fluid.  Being  enclosed  at  the  bottom,  the  base  possesses  an 
unusual  degree  of  strength.  The  bearings  are  bronze  bushed 
throughout  the  machine,  including  those  in  both  the  driving 
and  feed  mechanisms,  and  all  the  more  important  ones  are 
provided  with  sight  feed  oilers  of  approved  design  to  insure 
a  thorough  distribution  of  oil. 

The  column  consists  of  two  members,  an  inner  trunk  made 
fast  to  the  base,  and  an  outer  sleeve  which  revolves  thereon 
and  clamps  directly  to  its  enlarged  portion.  By  this  means 
the  two  become  practically  one  piece  when  the  sleeve  is  tight- 
ened, a  construction  which  not  only  adds  stiffness  to  the  frame 
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as  a  whole  but  greatly  enhances  the  binding  facilities.  The 
trunk  extends  up  to  and  has  a  bearing  at  the  top  of  the  sleeve. 
It  is  internally  ribbed  in  the  planes  of  greatest  stress,  and  is 
provided  with  ball  bearings  to  carry  the  thrust  and  radial 
load.  The  column  binder  is  furnished  in  three  styles,  oper- 
ated by  a  lever  on  its  cuff,  a  lever  at  the  end  of  the  arm,  or 
by  air  from  the  head.  The  superior  strength  of  the  outer 
sleeve  is  used  to  augment  the  resistance  against  spring. 

The  cutting  lubricant  outfit  not  only  permits  driving  drills 
in  steel  at  a  much  higher  speed  than  is  otherwi.se  possible, 
but  contributes  materially  to  the  smoothness  of  the  holes.  Its 
nozzle  is   attached   to  the   head   and   consists  of   a   doulilc- 


Fig. 


2 — Driving    and    Reversing    Clutches.    Showing    Large    Friction 
Rings    and    Toggle    Arrangement    for    Expansion 


jointed  pipe  connection  iitted  with  a  valve  which  enables  the 
operator  to  control  the  stream  of  fluid  from  his  position  at 
the  head. 

The  drive  is  furnished  in  four  styles,  and  may  consist  of 
a  direct-connected  speed  box,  a  constant  speed  motor  and 
speed  box,  a  variable  speed  motor  mounted  on  the  base  as 
illustrated,  or  a  variable  speed  motor  placed  on  the  arm.  The 
machine  is  capable  of  absorbing  28  hp.  without  overloading 
the  belt. 

The  feed  mechanism  advances  the  spindle  at  the  rates  of  8, 
10,  12,  14,  16,  20,  25,  30,  35  and  40  thousandths,  or  .20. 
.25,  .30,  .35,  .40,  .52,  .64,  .76,  .88  and  1.00  millimeters  per 
rev.,  each  of  which  is  instantly  available  by  means  of  lever- 
operated  drive-keys.  The  mechanism  is  entirely  encased.  It 
contains  two  ball  bearings  to  receive  the  thrust  of  the  worm 
and  is  constructed  throughout  with  particular  regard  to 
strength.  All  the  operator  has  to  do  to  obtain  any  desired 
feed  is  to  turn  the  levers  to  the  prop€;r  number. 

The  gearing  throughout  the  driving  mechanism  is  made  of 
nickel  steel,  hardened  and  ground,  while  that  in  the  feed 
mechanism  is  proportionately  durable.  The  thrust  of  the  re- 
versing gears  is  received  on  ball  bearings.  No  gear  exceeds 
a  periphery  speed  of  960  ft.  per  min.  and  each  is  com- 
pletely encased. 

The  head  is  of  exceedingly  stiff  construction,  supports 
the  feed  worm  gear  on  either  side  of  its  teeth,  and  is  gibbed 
to  an  intermediate  guide-way,  on  the  principle  of  a  boring 
machine  saddle.  On  account  of  its  accurate  balance,  the  head 
can  be  positioned  with  great  ease,  \^'orking  parts  of  the  head 
are  few  and  simple,  and,  although  entirely  encased,  are 
readily  accessible. 

The  quick  return  levers  engage  the  feed  the  instant  they 
are  pulled,  thereby  eliminating  the  loss  of  time  incident  to 
having  to  perform  by  hand  the  further  operation  of  engaging 
a  trip-clutch  on  the  worm-shaft  before  the  power-feed  be- 
comes effective. 

The  speed  box  is  provided  with  a  friction  clutch  and  gives, 
with  the  quadruple  back  gears,  24  changes  of  speed.  When 
driven  by  a  variable  speed  motor,  as  many  as  60  speed 
changes  are  obtainable.  The  changes  are  made  without 
shock,  and  each  is  positive  and  instantly  obtainable.  The 
speeds  are  graded  to  drive  ^-in.  to  3-in.  drills  at  approxi- 
mately 35,  40,  45,  50,  60,  70,  80,  90  and  100  ft.,  and  to  bore 


a  10-in.  hole  at  OO  ft.  per  minute,  .\lthough  the  speed  plate 
(Fig.  3)  contains  but  two  columns  of  figures,  it  enables  the 
oix?rator  to  determine  at  a  glance  how  to  [wsition  the  levers 
for  any  of  the  144  settings  shown. 

The  spindle  is  made  of  high  carbon  stock,  double  splined, 
with  a  ball  thru.st  bearing  both  above  and  below  its  sleeve. 
It  is  provided  wtih  a  safety  stop  which  trips  the  feed  just 
prior  to  the  spindle  reaching  the  limit  of  its  movement.  The 
table  is  furnished  in  two  styles,  plain  and  universal,  each  of 
which  is  made  to  fit  the  extension  on  the  base,  w'here  it  is 
always  ready  for  instant  use. 

The  tapping  mechanism  drives  through  friction  clutches 
and  hence  ])ermits  the  operator  to  start,  stop  and  reverse  the 
spindle  without  shock  while  the  rest  of  the  machine  is  run- 
ning. It  is  operated  from  the  front  of  the  head  and  its  ad- 
vantageous position  between  the  arm  shaft  and  back  gears, 
which  minimizes  the  duty  required  of  the  frictions,  enables 
it  to  transmit  at  its  lowest  speed  power  far  in  excess  of  re- 
(luircments. 

For  purposes  of  comparison  the  Cincinnati  Bickford  Com- 
pany has  made  a  complete  test  of  the  power  absorbed  by 
Master  radials  in  driving  drills  at  various  feeds  in  medium 
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Fig.   3 — View   Showing    Back    Gear    Levers   and    the    Direct    Reading 
Speed    Plates 

hard  steel.  Selected  test  results,  one  for  each  size  of  drill, 
are  shown  in  the  accompanying  table.  The  large  drills  are 
operated  at  a  lower  peripheral  speed  than  the  small  ones  be- 
cause they  cannot  be  kept  cool  under  a  fixed  size  stream  of 
cutting  lubricant. 


Power   Absorbed   by    Master    Radials    i> 
(W'hen   Fitted   with  a   Variable    Speed 


Drilling   Medium    Hard    Steel 
Motor   Mounted   on   the   Base) 
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THE  Pratte  Vacuum  Air  Sander  Company,  Denver, 
CoL,  has  on  the  market  an  ash  pan  sprinkler  and 
cleaner  of  unique  design.  Water  is  piped  through 
a  1-in.  pipe  from  the  injector  pipe  to  a  number  of  sprinklers 
located  at  strategic  points  at  the  center  and  sides  of  the  ash 
pan.  The  water  is  turned  into  the  supply  pipes  by  a  valve 
in  the  cab.  As  shown  in  the  illustration,  the  sprinkler  is 
designed  to  spray  the  water  over  a  large  area.  The  number 
of  sprinklers  required  depends  upon  the  size  of  the  ash  pan. 
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considerable   saving    is    accomplished    as   the    pan    will   not 
warp  when  this  device  is  used. 
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Drawing   of  Sprinkler   Nozzle   for  Side   of   Ashpan 

On  a  pan  of  1 1  ft.  or  more  it  is  recommended  that  a  sprinkler 
be  placed  at  each  corner. 

With  boiler  pressure  behind  the  stream,  any  fire  shaken 
through  the  grates  can  readily  be  put  out  and  the  ash  pan 
given  a  thorough  cleaning.  It  is  claimed  that  where  this 
device  is  installed  on  locomotives,  cleaning  the  ash  pans  with 
a  hose  at  terminals  is  practically  eliminated.  A  better  draft 
through  the  grates  is  obtained   with   a  clean  ash  pan  and 
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"^-ZAshpan  Sprinklers  (RighSide)  Operated  Independent!/  Yfith  rValve- 
I'Valvei 
(Rightand  Left-Side) 


Arrangement  of  Sprinkler  on   an   Ashpan  of  Large   Size 


Oil-Burning  Rivet  Forges  and  Torches 


ALINE  of  modern  rivet  forges  with  non-clogging  vacuum 
oil  burners,  oil-burning  torches,  and  pressure  blow- 
ers has  been  developed  and  recently  placed  on  the 
market  by  the  Johnston  Manufacturing  Company,  Minne- 
apolis, Minn.  The  rivet  forge,  shown  in  one  of  the  illus- 
trations, is  made  in  three  styles,  No.  1  for  car  repair  yards. 
No.  2  for  structural  steel  shops  and  No.  3  for  boiler  shops. 
The  only  difference  in  these  forges  is  in  the  capacity  of  the 
burners,  the  No.  3  forge  having  about  one-fourth  the  ca- 
pacity of  the  burner  on  the  No.  1.  All  the  burners  are 
adjustable  through  the  usual  range  of  about  one  to  three, 
but  best  results  are  obtained  by  having  the  burner  on  each 
forge  adapted  to  its  specific  use. 

Aside  from  strength  and  easy  portability  by  means  of  the 
large-diameter,  ball-bearing  wheels  with  wide  tires,  the  prin- 
cipal feature  of  this  rivet  forge  is  the  non-clogging  vacuum 
oil  burner,  shown  separately  in  one  of  the  illustrations..  In 
'order  to  avoid  the  formation  of  scale  on  rivets  a  uniform 
flame  is  necessary,  obtainable  only  by  maintaining  the  oil 
feed  in  proper  proportion  to  the  air.  To  accomplish  this  re- 
sult the  Johnston  oil  burner  was  develop)ed  with  an  air  inlet 
valve  by  which  the  oil  feed  is  regulated  indirectly.    This  air 


valve  does  not  clog  since  only  air  passes  through  it  and  as 
the  air  passages  in  the  burner  are  larger  and  direct,  the  oil 
flow  tends  to  remain  uniform,  and  the  character  of  the  gases 
in  the  heating  chamber  consequently  remains  as  first  ad- 
justed. 

To  overcome  difficulty  from  variable  air  pressure  in  shops, 
and  especially  in  car  repair  yards,  this  burner  was  so  de- 
signed that  the  vacuum  by  which  the  oil  is  drawn  up  varies 
directly  as  the  air  pressure.  The  relation  between  the  air 
and  oil  supply  are,  therefore,  automatically  maintained  as 
first  adjusted  regardless  of  changes  in  air  pressure.  As  a  re- 
sult of  the  non-clogging  feature  and  provision  to  offset  vari- 
able air  pressure  the  character  of  the  flame  remains  constant; 
scaling  and  smoking  are  reduced  to  a  minimum  and  the 
forge  operates  at  high  combustion  efficiency.  The  burner 
has  a  high  vacuum  and  large  oil  connections,  enabling  heavy 
oil  to  be  used. 

The  frame  of  this  forge  is  in  the  form  of  a  triangle,  pro- 
viding maximum  strength  and  rigidity  in  proportion  to 
w^eight.  This  is  a  valuable  feature,  in  view  of  the  use  and 
abuse  to  which  rivet  forges  are  put  in  the  course  of  everyday 
service. 
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Forge  linings  often  fail  by  burning  through  at  the  top 
where  the  flame  strikes  and  by  cracking  and  spalling  around 
the  charging  opening.  In  the  Johnston  forge  the  linings  are 
not  less  than  41-4  in.  thick  where  the  flames  strike  antl  with 
a  charging  opening  6  in.  wide  there  is  little  tendency  for  this 
opening  to  become  enlarged  by  cracking.  Additional  fea- 
tures are  the  pivoted  tongue  which  acts  as  a  guard  for  the 
burner,  the  filling  funnel  and  strainer,  the  air  curtain  pipe 
to  deflect  the  hot  gases  upward  and  the  welded  oil  tank 
which  has  a  capacity  to  hold  20  gallons  of  fuel  oil. 

Oil  Burning  Torches 

The  oil-burning  torch  illustrated  is  made  in  two  styles, 
No.  20  for  car  repair  work  and  No.  21  for  firing  locomotives 


Pressure    Blower   for    Furnaces   and    Forges — Vacuum    Oil    Burner 

for  Steam  test  or  for  starting  coal  fires  in  locomotives.  The 
difference  between  the  two  styles  is  in  the  capacity  of  the 
atomizer,  the  first  using  IS  gals,  of  oil  an  hour  and  the 
second  35.  This  torch,  known  as  the  "one  man  portable,'" 
is  featured  by  high  capacity  and  light  weight  combined  with 
rugged  design.  This  is  accomplished  by  using  light,  prac- 
tically unbreakable  cast  steel  nozzles  and  one  large  pipe 
from  the  torch  head  to  the  hose  connection.  This  single 
pipe  is  strong  and  easy  to  hold.  Instantaneous  ignition  and 
steady  operation  are  accomplished  by  a  new  and  unique 
atomizer  which  breaks  the  oil  up  into  a  fine  fog  close  to  the 
torch  head  and  permits  the  use  of  a  short,  and  therefore 
light,  single  chamber  nozzle.  Pressure  in  the  oil  tank  is 
blown  down  through  the  air  connection,  and  this  operation 
does  not  spray  oil  over  the  operator.  The  filling  funnel  has 
a  strainer  in  which  the  dirt  collects  and  is  eSectually  pre- 
vented from  entering  the  tank.  Plug  cocks  are  used  on  air 
and  filling  connections  for  quick  and  easy  operation.  The 
oil  hose  is  protected  by  an  automatic  valve  which  closes  in 
case  of  failure  of  the  oil  hose. 

This  torch  has  an  unusual  range  of  capacity  v.ith  either 
nozzle.  The  large  iiozzle  operates  from  a  small  flame  12  in. 
long  up  to  the   big   flame  required  for   firing  a  locomotive 


lioiler  for  the  steam  test.  Another  feature  is  the  tubular 
handle  for  the  tank,  providing  a  light,  convenient  grip.  The 
length  of  hose  furnished  is  IZy^  ft.  ."Vs  in  the  case  of  the 
rivet  forge  the  oil  tank  is  welded.  It  has  a  capacity  of  20 
gallons.  An  extra  nozzle  for  the  torch  is  carried  on  a  bracket 
as  shown  in  the  illustration,  being  always  available.  The 
nozzles  run  at  moderate  temjieratures,  giving  long  life. 

Pressure  Blowers  for  Furnaces  and  Forges 

.\n  ample  supply  of  air  at  the  full  rated  air  pressure  is 
imperative  for  the  satisfactory  operation  of  oil  burners.  To 
provide  this  air  pressure  when  not  otherwise  available,  the 
Johnston  Manufacturing  Company  has  developed  the  special 
pressure  l)lower  for  oil-burning  furnaces  and  large  coal 
forges  illustrated.  This  blower  is  designed  to  maintain 
a  practically  constant  pressure  from  no  load  to  full  load  of 
10  oz.  per  sq.  in.  There  are  no  moving  parts  except  the 
blower  wheel  and  the  rotor  of  the  motor  and  no  bearings 
except  the  motor  bearings,  which  are  lightly  loaded.  These 
considerations  and  the  fact  that  the  blowers  are  especially 
designed  for  use  at  the  standard  speed  of  the  60-cycle  alter- 
nating current  motors  by  which  they  are  driven  tends  to  give 
high  efficiency.  The  rigid  con.struction  of  the  motor  base 
and  direct  connection  between  motor  and  lower  casing  assure 
permanent  alinement.  The  power  input  is  about  20  per  cent 
of  full  load  at  no  discharge  and  increases  uniformly  to  full 
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Oil-Bjrning  Torch  ^nd   Rivet  Forge  for  Car  Repair  and  Boiler  Shops 

load  at  full  discharge.  This  gives  economical  operation 
when  only  a  small  amount  of  air  is  required.  The  blowers 
may  be  equipped  with  direct  current  motors  of  tlie  same 
speed  as  the  corresponding  alternating  current  motors. 

This  blower  is  made  in  four  sizes  with  the  following 
motor  rating  and  output:  two  horsepower,  500  cu.  ft.  per 
min.;  three  horsepower,  800  cu.  ft.  per  minute;  five  horse- 
power, 1,250  cu.  ft.  per  minute;  seven  and  one-half  horse- 
power, l.SOO  cu.  ft.  per  minute. 


Developments  In  Aluminothermic  Welding 


CONSIDERABLE  advancement  has  lately  taken  place  in 
aluminothermic  welding,  due  to  the  fact  that  the  design 
of  the  mold,  the  class  of  molding  material  used,  and 
proper  venting  of  the  mold  have  been  the  subjects  of  study 
and  improvement.  It  was  at  one  time  claimed  that  ordinary 
cast  steel  foundry  practice  could  not  be  followed  because  of 
the  excessive  temperature  at  which  aluminothermic  steel 
was  handled.  It  is  now  recognized  that  the  best  alumino- 
thermic steel  can  be  injured  by  pouring  in  a  mold  where  no 


precaution  has  been  taken  to  prevent  the  generation  of  gases 
from  unsuitable  molding  material  or  organic  binders  when 
subjected  to  the  intense  heat.  The  gases,  under  pressure, 
are  absorbed  by  the  metal.  This  results  in  a  poor  weld  due 
to  blow  holes  and  spongy  metal.  Even  with  suitable  molding 
material,  care  should  be  taken  to  thoroughly  vent  the  mold 
as  is  the  practice  in  steel  foundries. 

The  preparation  of  the  parts  to  be  welded  is  extremely  im- 
portant  in   all  classes  of  welding.      If  precautions   are  not 
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taken  to  relieve  strains,  the  members  are  apt  to  fracture  in 
service  outside  the  welded  area,  although  the  weld  itself  may 
be  good.  In  heavy  welding  where  the  aluminotliermic  process 
is  used,  it  is  claimed  that  metal  of  exacting  specifications 
can  be  introduced  in  bulk  in  a  reducing  condition  between 
the  parts  to  be  welded  with  better  results  than  by  the  drop 
bv  drop  production  of  metal  used  in  both  electric  and 
autogenous  welding.  Oxidation  is  unavoidable  and  slag 
inclusions  as  well  as  internal  strains  set  up  as  each  succes- 
sive layer  of  metal  is  added.  There  is  only  one  strain  where 
bulk  metal  is  available,  and  this  can  be  taken  care  of  in  a 
definite  manner.  In  smaller  sections  the  strains  do  not  have 
so  much  effect  as  they  are  relieved  by  warping  of  the  parts. 
It  is  said  that  the  aluminothermic  process  does  not  depend 
to  a  great  extent  on  the  skill  of  the  operator  and  there  is 
small  chance  of  failure  if  instructions  are  followed. 

Un  il  recenth .  the  drawback  to  a  more  extensive  applica- 


tion of  the  aluminothermic  process  was  its  high  cost  and  lack 
of  uniform  metal.  The  inventor  of  the  process,  the  late 
Dr.  Hans  Goldschmidt,  developed  a  method  of  producing  an 
aluminothermic  mixture  that  produces  metal  of  uniform 
character.  His  researches  resulted  in  the  mixture  marketed 
under  the  trade  name  Feralite,  by  the  Alumino-Thermic 
Corporation,  Roselle  Park,  N.  J.,  being  produced  at  a  con- 
siderably lower  cost.  No  metallurgist  endeavors  to  produce 
steel  without  a  thorough  understanding  and  control  of  the 
slag.  Until  Dr.  Goldschmidt's  recent  investigations  and  dis- 
coveries, this  angle  of  the  aluminothermic  generation  of  steel, 
it  is  said,  had  apparently  not  been  investigated. 

In  Feralite,  the  ingredients  are  treated  and  then  com- 
pounded in  such  a  manner  as  to  obtain  proper  fluidity  of  slag 
to  prevent  absorption  by  the  metal  of  the  gases  and  impurities. 
This  is  claimed  to  insure  metal  of  uniform  analysis  and 
physical  characteristics. 


Planer  Tool  for  Removing  Babbitt 


A  TOOL  to  be  used  on  metal  planing  machines  for  the 
purpose  of  removing  babbitt  or  soft  metal  from  a  loco- 
motive crosshead  shoe  has  been  patented  by  H.  H. 
Henson,  machine  shop  foreman  of  the  Southern,  Chatta- 
nooga, Tenn.  The  object  in  designing  this  device  was  to 
save  time  and  to  insure  the  thorough  removal  of  all  loose 
babbitt  or  soft  metal.  This  is  essential  in  order  to  prevent 
the  loosening  of  the  replaced  metal  after  the  shoe  has  been 
relined.  A  further  purpose  of  the  invention  is  to  provide  a 
planer  tool  which  will  obviate  digging  or  hanging  in  the 
metal,  eliminate  chatter  and  the  formation  of  marks  present- 
ing an  unfinished  appearance  which,  in  operation,  rolls  or 
bunches  the  metal.  It  will  te  noted  in  the  illustration  that 
the  soft  metal  is  removed  in  long  shavings,  which  can  readily 


Drawing    Showing     Detail    Construction    of    Planer    Tool 

be  kept  separate  from  other  metal  cuttings  and  chips.  This 
simplifies  the  reclamation  of  the  soft  metal  for  further 
use. 

The  tool  is  comprised  of  a  holder  and  a  cutter.  The 
holder  is  a  forging  or  piece  of  machine  steel  heavy  enough 
to  support  the  cutter  without  chatter,  or  to  give  it  a  tendency 
to  dig  or  hang  in  the  babbitt  metal.  It  is  comprised  of  a 
shank,  a  seat  and  an  offset  whereby  the  seat  is  disposed  later- 
ally from  the  line  of  tlie  shank  and  at  such  a  distance  as  to 
bring  the  cutting  edge  of  the  cutter  in  line  with  the  center 
line  of  the  fulcrum  of  the  tool. 

,  The  cutter  consists  of  a  base,  and  end  bit  and  side'  Ijits. 
The  bits  are  preferably  formed  .separately  and  electrically 
welded  to  the  base  and  to  one  another.  They  have  a  rake 
of  about  45  deg.  and  a  clearance  approximating  90  deg.  It 
is  best  made  of  carbon  tool  steel  and  is  tempered  to  a  degree 
to  permit  the  bit  JDeing  sharpened  by  a  fine  mill  file.     The 


cutter  is  secured  to  the  holder  by  means  ni  two  countersunk 
bolts  as  shown  in  the  drawing. 

It  is  claimed  that  this  tool  is  rapid  and  effective  in  opera- 
tion and  insures  the  thorough  removal  of  all  this  metal  from 


Illustration    Showing    the    IVIanner    in    Which    Planer   Tool 
Removes    Babbitt 

the  crosshead  shoe,  and  is  free  from  chatter  or  any  tendency 
to  produce  marks  which  would  give  an  unfinished  appear- 
ance. This  tool  is  to  be  placed  on  the  market  by  the  Adams- 
Fisher  Manufacturing  Company,  St.  Louis,  Mo. 


GENERAL  NEWS 


The  Japanese  Department  of  Railways  reports  that  386  pas- 
senger cars  were  lost  in  Tokio  alone,  together  with  33  locomo- 
tives and  31  electric  cars.  Only  a  few  of  locomotives  can  be  re- 
conditioned for  service. 

The  Pere  Marquette  has  extended  its  group  insurance  plan  en- 
tere<l  into  with  the  Equitable  Life  Insurance  Society  on  July  1, 
1922,  to  cover  all  employees  of  the  mechanical  department.  The 
employees  will  pay  one-half  of  the  ])reminm  and  the  company  will 
pay  the  balance. 

The  Interstate  Commerce  Commission  has  reopened  its  investi- 
gation into  the  cost  of  construction  and  repair  of  railway  equip- 
ment in  so  far  as  it  pertains  to  locomotives  on  the  Erie.  This  is 
the  proceeding  in  which  the  commission  criticised  certain  railroads 
for  the  amount  of  the  expenditures  for  repairs  to  locomotives  in 
outside  shops  during  1920. 

Following  closely  on  the  announcement  of  the  Mechanical  divi- 
sion of  the  American  Railway  .Association  that  it  will  hold  its 
aimual  convention  at  Atlantic  City  on  June  11-18,  1924,  the  Penn- 
sylvania System  has  announced  that  it  will  operate  a  special  train 
in  two  sections  from  Chicago  to  .Atlantic  City,  leaving  Chicago 
at  1  p.  m.,  Monday,  June  9,  and  arriving  at  Atlantic  City  at  10 :30 
the  following  morning,  making  intermediate  stops  at  Englewood 
(Qiicago),  Fort  Wayne,  Ind. :  Lima.  Ohio;  Crestline,  .Alliance 
and  Pittsburgh,  Pa.  These  trains,  each  of  which  will  consist  of 
ten  cars,  will  contain  the  same  equipment  as  the  Broadway  Limited. 

Employees  of  the  Altoona  shops  of  the  Pennsylvania  numbering 
15.000,  through  elected  representatives,  have  passed  a  resolution 
addressed  to  the  Interstate  Commerce  Commission  protesting 
against  any  attempt  on  the  part  of  the  officials  of  the  state  of 
Pennsylvania  or  any  other  state  in  recommending  any  reduction 
in  freight  or  passenger  rates  at  this  time  to  increase  the  miners' 
wages.  This  resolution  was  occasioned  by  the  suggestion  of  a 
decrease  in  freight  rates  in  order  to  absorb  the  10  per  cent  increase 
in  wages  granted  the  anthracite  miners  under  Gov.  Pinchot's  set- 
tlement plan.  The  railroad  men  fear  that  a  loss  in  railroad  income 
would  ultimately  be  met  by  reduction  in  their  wages. 

The  Railroad  Labor  Board  announces  that  notice  has  been  re- 
ceived from  the  New  York  Central  and  from  the  road's  shopmen 
withdrawing  from  the  Board  their  controversy  as  to  wages;  in- 
dicating that  an  agreement  has  been  reached  between  the  company 
and  its  employees  for  the  use  of  the  piece-work  system  of  pay- 
ment. The  classes  of  workers  affected  are  the  machinists,  boiler- 
makers,  blacksmiths,  sheet  metal  workers,  electrical  workers,  car- 
men, helpers  and  apprentices  and  car  cleaners.  It  is  understood 
that'for  the  present  the  piece-work  system  will  not  apply  to  wreck- 
ing service,  road  service,  power-house  employees,  millwright 
ganes  or  car  inspecting  and  repairing  in  train  yards.  Piece-work 
prices'  are  to  be  increased  or  reduced  corresponding  with  changes 
in  the  hourly  rates. 


RoUing-Stock  Construction  Increases  in  Poland 

A  total  of  140  pa'^sengcr  and  1,910  freight  cars  were  built  in 
Poland  in  1922,  compared  with  20  passenger  and  400  freight  cars 
built  in  19''  according  to  the  acting  commercial  attache  at  War- 
saw Of  the  locomotives  constructed  during  1922.  10  were  built 
at  the  locomotive  works  at  Chrzanow.  Polish  locomotive  and_  car 
building  companies  have  on  hand  orders  for  2,600  locomotives, 
7,800  passenger,  and  70,400  freight  cars. 


Fuel   Association    Competition   Prize   Awarded 

The  prize  of  $100  offered  by  Eugene  McAuliffe  through  the  In- 
ternational Railway  Fuel  Association  for  the  best  paper  on  fuel 
conservation  by  an  engineman,  fireman,  conductor  brakeman  or 
switchman  has  been  awarded  by  the  judges  to  W.  L.  R'chards 
locomotive   engineman   employed  by   the  Union    Pacific   at    North 


Platte,  Xeb.  The  comix'tition.  which  closed  .■\u:..;ust  31,  aroused 
wide  interest  and  2,028  papers  were  received  by  the  association. 
The  volume  of  work  entailed  in  classifying  and  reading  these 
papers  was  so  great  that  a  prompt  announcement  of  the  result 
was  impossible. 

In  addition  to  the  association  prize  of  $100,  Mr.  Richards  also 
receives  the  Railway  Age  prize  of  $50  for  the  best  paper  submitted 
in  the  contest,  the  Union  Pacific  prize  or  $100  for  the  best  local 
paper  and  one  of  the  Railway  Review  prizes  of  $10  for  the  winner 
of  each  local  contest. 


Safety  Appliance  Act — Defective  Couplers 

The  Texas  Court  of  Civil  .Ai>peals  holds  that  a  railroad  cannot, 
by  a  rule  relieving  switchmen  of  going  between  the  cars,  when, 
because  of  its  failure  to  comply  with  the  Safety  Appliance  Act, 
the  switchmen  could  not  uncouple  the  cars  without  going  between 
them,  exempt  itself  from  liability  under  Section  2  of  the  act,  re- 
quiring automatic  couplers. — St.  Louis  Southwestern  v.  Hosey 
(Tex."  Civ.  App.).  247  S.  W.  327. 


Inspection   Bureau    Finds    Defective    55    Per   Cent    of 

Locomotives  Examined 

The  Intcr.statc  Commerce  Commission's  monthly  report  to  the 
President  on  condition  of  railroad  equipment  shows  that  during 
October  6,507  locomotives  were  inspected  by  the  Bureau  of  Loco- 
motive Inspection  and  55  per  cent  were  found  defective,  while  525 
were  ordered  out  of  service ;  also.  103.827  freight  cars  were'  in- 
spected, of  which  4.7  per  cent  were  found  defective,  and  2,300 
passenger  cars,  of  which   1^  per  cent  were  found  defective. 


Anthracite   Shipments  in   October 

Shipments  of  anthracite  for  the  month  of  October,  as  reported 
to  the  .Anthracite  Bureau  of  Information.  Philadelphia,  amounted 
to  6,564,526  gross  tons.  These  figures  are  not  comparable  with 
the  previous  month  of  September  on  account  of  the  suspension  of 
mining  during  negotiations  betw'een  operators  and  miners.  The 
average  daily  shipment  in  September  after  operation  was  resumed 
amounted  to  219,490  gross  tons,  while  the  average  daily  shipment  . 
during  the  month  of  October  amounted  lo  262,581  tons,  an  increase 
of  about  43,000  tons.  . 


Slack  Work  in  Railroad  Shops 

The  Pennsylvania  Railroad  furloughed  several  thousand  shop- 
men on  November  26;  and  according  to  newspaper  accounts,  this 
general  suspension  of  work  will  continue  until  December  3.  A 
memorandum  was  issued  by  the  company  stating  that  the  readjust- 
ment of  forces  was  coincident  with  the  usual  normal  slackening 
of  freight  traffic  at  this  season  and  that  the  company's  supply  of 
serviceable  freight  cars  and  locomotives  was  now  ample  for  all 
needs. 

The  Baltimore  &  Ohio  on  November  26  closed  its  principal  shops 
for  one  week,  laying  off  several  thousand  men. 

The  New  York,  New  Haven  &  Hartford  has  laid  off  about 
1,000  shopmen,  furloughs  being  ordered  at  Readvilje,  New  Haven, 
East  Hartford,   Providence,  Norwood  and  ^'an   Nest. 


Motor  Trains  Increasing  in  France 

The  use  of  internal-combustion  motors  for  trains  appears  to  be 
developing  rapidly  in  France.  The  State  Railway,  it  is  announced, 
has  recently  placed  an  order  for  10  units  on  the  model  of  the 
one  tried  out  successfully  betw^een  IMortagne  and  St.  Gauberge,  the 
motor  being  applied  to  an  ordinary  passenger  coach.  The  Renault 
firm  is  also  actively  engaged  in  perfecting  a  new  type  of  motor 
train  called  the  Scemia-Renault.  which  was  run  on  trial  recently 
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over  the  lines  of  a  local  Rheims  company.  This  car  carries  40 
passengers  and  is  equipped  with  double-end  controls,  whereby  the 
Jiecessity  of  a  turntable  is  avoided.  On  the  3S0-mile  stretch  be- 
tween Rheims  and  Asfled,  with  2.5  to  2.8  per  cent  grades,  the 
average  gasoline  consumption  was  108  gallons  per  1,000  miles  and 
the  average  speed  25  miles  per  hour.  With  a  trailer,  the  consump- 
tion would  be  138  gallons.  It  is  stated  that  orders  for  six  cars 
have  been  received  and  that  the  Societe  des  Transports  en  Commun 
de  la  Region  Parisienne,  which  controls  all  the  surface  traffic  in 
and  around  Paris,  intends  to  place  one  of  them  in  regular  service 
on  the  Versailles-Les  Mureaux  line. 


September 
192  J 

October 
1922 

Ten  raon 
January 

1923 

ths'  total, 
0  October 

1922 

313 
22 

133 
12 

2,410 
151 

718 
187 

335 

145 

2,561 

905 

1,102 
76 

1.420 
118 

1,!78 

1,538 

October  Locomotive  Shipments 

The  Department  of  Commerce  has  prepared  the  following  table 
showing  shipments  of  locomotives  in  October  from  the  principal 
manufacturing  plants,  based  on  reports  received  from  the  individ- 
ual establishments : 

Locomotives 


1923 
Shipments — 

Domestic 295 

Foreign   15 

Total 310 

Unfilled  Orders— 
(End  of  month) 

Domestic 915 

F*eign 62 

Total 977 


Labor  Board  Decisions 

In  a  dispute  between  the  maintenance  of  way  employees  of  the 
Norfolk  &  Western  and  the  management  in  regard  to  the  applica- 
tion of  the  overtime  rule  when  the  meal  period  is  worked,  the 
Labor  Board  has  ordered  that  the  payment  of  time  and  one-half 
starts  at  the  expiration  of  the  tenth  continuous  hour  on  duty,  com- 
puted from  the  employees'  regular  starting  time.  It  further  ordered 
that  where  this  continued  service  includes  meal  period,  no  deduc- 
tion shall  be  made  therefor,  and  the  employee  shall,  at  the  first 
opportunity,  be  allowed  20  minutes  in  which  to  eat. — Decision  No. 
2015. 

The  Labor  Board,  in  reconsidering  Decision  No.  1726  in  which 
it  ordered  that  supervisors  of  mechanics  on  the  Denver  &  Rio 
Grande  Western,  who  had  been  considered  out  of  service  on 
account  of  their  refusal  to  exercise  their  seniority  as  mechanics, 
be  reinstated,  has  decided  that  evidence  introduced  in  the  rehear- 
ing was  such  that  the  request  for  reinstatement  of  the  supervisors 
of  mechanics  should  be  refused,  upholding  the  contention  of  the 
road. — Decision  No.  20O6. 


Wage  Increases 

The  Missouri-Kansas-Texas  has  increased  the  wages  of  shop- 
men 2  cents  an  hour,  effective  October  14.  The  increase  will 
aggregate  $226,000  annually  and  affects  workers  in  all  mechanical 
crafts. 

Shop  crafts  employees  on  the  Atlantic  Coast  Line  have  been 
granted  wage  increases,  effective.  October  15,  which  will  aggregate 
$400,000  a  year.  Mechanics  receive  an  increase  of  3  cents  an  hour, 
apprentices,  2  cents  an  hour,  and  helpers,   1   cent. 

Stationary  engineers  and  firemen  and  shop  laborers  on  the 
'Northern  Pacific  have  been  granted  wage  increases  of  about  1 
cent  an  hour.  Clerks,  freight  handlers,  express  and  station  em- 
ployees on  the  Staten  Island  rapid  transit  have  received  wage  in- 
creases of  from  1  to  2J/2  cents  an  hour. 

Shopcrafts  employees  of  the  Chicago,  Burlington  &  Quincy 
have  been  granted  an  increase  in  wages  of  2  cents  an  hour,  fol- 
lowing a  series  of  conferences  between  officers  of  the  road  and 
representatives  of  the  shop  workers.  The  increase  will  affect 
some  18,000  men  of  all  classes  in  the  shops  and  will  add  approxi- 
mately $1,000,000  per  year  to  the  payroll  of  the  road. 


Rock  Island  Stock  for  Employees 

The  Chicago,  Rock  Island  &  Pacific  has  put  into  effect  a  plan 
whereby  employees  may  secure  preferred  stock  on  a  monthly  pay- 
ment basis.  Any  employee  of  the  company  of  more  than  six 
months'  service  may  invest  in  the  preferred  stock  of  the  railway 
under  this  plan.  Both  7  per  cent  and  6  per  cent  preferred  stock 
may  be  bought  but  the  total  which  may  be  ordered  or  carried  at 
any  one  time  must  not  exceed  one  share  for  each  $300  of  annual 
salary  or  pension  of  the  employee  and  shall  not  exceed  ten  shares 
altogether. 

The  amount  to  be  paid  for  the  stock  will  be  governed  by  the 
market  price  at  the  time  it  is  purchased.  Active  employees  of  six 
months'  service  or  more  will  be  required  to  make  an  initial  pay- 
ment of  $5  a  share  and  a  monthly  payment  thereafter  of  not  less 
than  $3  a  share.  Pensioned  employees  are  permitted  to  buy,  and 
they  are  not  required  to  make  the  initial  payment  of  $5  a  share. 
Ten  per  cent  of  the  purchase  price  will  be  deducted  from  each 
monthly  pension  check. 

The  company  will  hold  the  stock  purchased  as  security  for  the 
payments  of  the  balance  of  the  purchase  price,  which  balance 
will  be  paid  through  payroll  deductions  as  authorized  by  the  em- 
ployee. Interest  at  the  rate  of  six  per  cent  per  annum  will  be 
assessed  on  the  unpaid  balance,  and  dividends  received  on  the 
stock  will  be  applied  to  the  unpaid  balance.  The  employee  may 
make  full  payment  at  any  time  but  contracts  of  purchase  are  not 
transferable.  An  employee  may  terminate  the  contract  at  any 
time,  when  the  stock  will  be  sold  at  the  current  market  price. 


REVENUE    FREIGHT   CAR   LOADINGS 
Jan.           Feb.             Mar               Apr.           May           June              July            Aug.              Sep.             Oct.            Nov.             Dec. 
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Oklahoma    Commission   Approves   Railways'    Physical      Voronezh,    the    Southern,    the    Syzran-Viazma,    and    the    Trans- 

caucasiaii   Railways. 
Condition  


Efforts  of  shopcrafts  employees  on  several  lines  in  Oklahoma 
to  secure  the  appointment  of  inspectors  to  investigate  and  report 
on  the  physical  condition  of  the  roads  in  the  southwest  territory 
proved  unsuccessful  when  tlie  Oklahoma  Corporation  Commission 
declared  that  no  necessity  exists  for  such  appointments  and  that 
the  complaint  was  obviously  based  on  misinformation.  The  sub- 
mission which  was  brought  against  the  roads  by  the  defeated 
shopcrafts  strikers  was  presented  to  the  Oklahoma  commission  on 
August  6  by  O.  E.  Heath,  an  officer  of  the  railway  employees' 
department  of  the  American  Federation  of  Labor.  The  Cliicago, 
Rock  Island  &  Pacific  and  the  .\rkansas  Western  were  particu- 
larly charged  with  "employing  in  the  transportation  of  passengers 
and  freight,  engines  and  cars  with  such  defects  as  to  imperil  the 
safety  of  passengers  and  employees."  The  Oklahoma  commission 
found  "that  the  motive  power  and  rolling  stock  of  the  railroads 
in  Oklahoma  are  at  this  time  in  as  good  if  not  better  condition 
than  at  any  period  in  the  history  of  the  railroads."  The  report 
of  the  commission  also  pointed  out  that  freight  traffic  had  been 
expedited  in  1923.  that  the  cars  furnished  had  been  in  excellent 
condition,  that  claims  for  loss,  damage  and  delay  had  been  much 
decreased  and  that  shippers  in  Oklahoma  had  not  suffered  from 
any  car  shortage. 


Hal  S.  Ray  Addresses  Chicago  Car  Foremen 

The  Car  Foremen's  .Association  of  Chicago  held  its  regular 
monthly  meeting  Monday  evening,  November  13,  at  the  Great 
Northern  Hotel,  Chicago,  the  principal  address,  which  was  in  the 
nature  of  an  inspirational  talk,  being  by  Hal  S.  Ray,  director  of 
public  and  personnel  relations  of  the  Chicago,  Rock  Island  & 
Pacific.  Mr.  Ray,  after  commenting  briefly  on  railroad  public 
relations  work,  devoted  his  attention  to  the  railroad  foreman  and 
his  responsibility  in  interpreting  management  ideals  and  policies 
to  his  men.  Regarding  this  subject,  Mr.  Ray  said  in  substance: 
"Railroad  oflicers  are  honest  in  advocating  the  square  deal  to  their 
employees.  They  are  honest,  if  for  no  other  reason,  because  it  is 
the  best  policy.  The  day  of  'bunk'  and  'bluff'  in  railroading  has 
long  since  passed,  experience  having  repeatedly  demonstrated  that 
the  only  way  to  secure  results  with  men  is  by  treating  them  fairly. 
It  is  the  duty  of  foremen  to  overcome  the  suspicion  with  which 
employees  from  long  habit  regard  all  improvement  and  betterment 
plans  emanating  from  the  management. 

"The  rank  and  file  of  railroad  foremen  do  not  realize  the  im- 
portance of  their  jobs  and  the  big  opportunity  which  they  have  to 
be  of  inestimable  service  by  creating  a  better  understanding  be- 
tween the  managements  and  the  men.  Foremen  are  the  channels 
through  which  right  can  be  made  wrong,  and  wrong  can  be  made 
right.  The  best  plans  developed  by  the  managements  can  be  made 
non-effective  by  the  way  in  which  they  are  interpreted  to  the 
workmen,  and  on  the  other  hand,  workmen  -will  be  slow  to  think 
ill  of  any  railroad  which  is  fortunate  in  .employing  able,  conscien- 
tious foremen.  Most  railroad  foremen  are  always  on  the  job, 
efficient,  dependable,  but  entirely  too  modest  and  unassuming,  with 
the  result  that  the  importance  of  their  work  is  not  always  appre- 
ciated. It  is  the  foreman's  dut\^  to  be  consistently  hopeful  and 
helpful  in  dealing  with  his  men.  always  endeavoring  as  far  as  may 
be  possible  to  give  each  man  work  to  which  he  is  fitted  and  which 
he  can  enjoy.  No  part  of  the  foreman's  work  is  more  important 
than  to  encourage  and  help  the  men  who  work  under  him.  When 
questions  are  asked  regarding  various  phases  of  the  work,  cour- 
teous brief  and  informative  answers  should  be  given.  Don  t  an- 
swer'a  question  with  a  lot  of  conversation  which  doesn't  mean 
anything  Another  essential  is  to  convey  to  workmen  an  under- 
standing of  the  importance  of  their  work  and  an  appreciation  of 
the  vital  link  which  they  form  in  the  railroad  chain." 


271    Swedish   Locomotives   Received  in   Russia 

Of  the  ^00  railroad  locomotives  of  the  0-10-0  type  ordered  by 
Russia  from  the  Swedish  firm  Nydquist  &  Holm  in  1921  271  have 
been  passed  by  the  Russian  inspecting  commission  up  to  September 
1  and  55  more  were  expected  to  arrive  before  the  close  of  the 
present  navigation  season,  according  to  an  abstract  from  Economic 
Life   (Moscow)   appearing  in  Commerce  Reports   _ 

The  ne\v  locomotives  have  already  been  placed  m  operation^  on 
the    Northern,    the    Murmansk,    the    Moscow-Kazan,    the    Kiev- 


B.  &  M.  Contemplating  Group  Insurance 

Group  insurance  for  employees  of  the  Boston  &  Maine  is  being 
planned  for,  with  the  expectation  of  giving  the  benefits  of  the 
scheme  to  about  6.500  employees.  This  action  has  been  taken  at 
the  request  of  the  Mechanical  Employees'  Association.  It  is  pro- 
posed to  provide  policies  of  $1,000  life  insurance  each,  with  certain 
weekly  payments  for  sick  or  accident  disability.  As  in  other  move- 
ments of  this  kind,  at  least  75  per  cent  of  the  employees  in  each 
class  must  accept  the  sclieme  before  it  can  be  made  effective.  The 
railroad  company  will,  it  is  understood,  contribute  to  the  insurance 
the  minimum  proportion  required  under  the  insurance  company's 
terms. 


MEETINGS   AND   CONVENTIONS 

Mechanical  Convention  at  Atlantic  City 

The  General  Committee  of  Division  V,  Mechanical,  of  the 
American  Railway  Association,  at  its  meeting  in  New  York  on 
Thursday,  November  8,  decided  to  hold  a  convention,  with  exhibits, 
at  Atlantic  City  on  June  11-18.  1924.  The  Executive  Committee 
of  the  Railway  Supply  Manufacturers'  Association  also  voted  on 
the  same  day  in  New  York  to  hold  an  exhibit  on  the  same  dates, 
viz.,  June  11-18,  1924. 


The  (Mowing  list  gives  names  of  secretaries,  dates  of  next  or  regular 
meetings  and  /laces  of  meeting  of  mechanical  associations  and  railroad  clubs: 
Air-Brake    Associ.mion.— F.    M.    Nellis,    Room    3014,    165    Broadway,     New 

York    City.  ,    „  ,  n  .a 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters    As- 
sociation.—C    Borcherdt,   202   North   Hamlin  Ave.,   Chicago. 
\merican  Railway  Association,  Division   V.— Mechanical.     V.  R.  Haw- 
thorne,  431    South  Dearborn    St.,   Chicago.  ,,     „     tt 

Division   V. — Equipment   Painting    Division. — V.    R.    Hawthorne, 

Dms'iON  VI.— Purchases  and  Stores.— W.  J.  Farrell,  30  Vesey 
St.,   New    York.  ,„    ^     c-.     i.  a. 

\MERICAN  Rmlway  Tool  FOREMEN  s  ASSOCIATION. — W.  L.  Stephenson,  At- 
lantic Coast  Line,  Rocky  Mount    N.  C. 

\MERiCAN  Society  of  Mechanical  Engineers. — Calvin  W.  Rice.  29  W. 
Thirty-ninth  St..  New  York.  Railroad  Division,  .X.  F.  Stuebing,  23 
W    Forty-third  St.,  New  York.    Annual  meeting  December  3  to  6. 

American  Society  for  Steel  Treating.— W.  H.  Eiseman,  4600  Prospect 
Ave.,    Cleveland,    Ohio.  .         ,,,,0 

American  Society  for  Testing  Materials. — C.  L.  Warwick,  1315. Spruce 
St..    Philadelphia,    Pa.  t         ■_     ,      a    j  ..■ 

AssocnTiON  OF  Railway  Electrical  Engineers. — Joseph  .-V.  Andreucetti, 
C    &  N.  W.,  Room  411.  C.  &  N.  W.  Station,  Chicago,  111. 

Canadian  Railway  Club.— W.  A.  Booth,  53  Rushbrook  St..  Montreal,  Que. 
Next  meeting  December  11.  Paper  on  Handling  of  Mail  by  Railways 
will  be  presented  by  R.  L.  Laprairie,  inspector  railway  mail  service, 
Mfntreal      Stereopticon    views. 

C.«  Foremen's  Association  of  Chicago.— Aaron  Kline,  626  N.  Pine  Ave., 
Chicago,  111.  Meeting  second  Monday  in  month,  except  June,  July 
and   August.   Great  Northern  Hotel.    Oiicago,   111.  ^„c    -   . 

C\R  Foremen's  Association  of  St.  Louis.— Thomas  B.  Koeneke,  605  fed- 
eral Reserve  Bank  Building.  St.  Louis,  Mo.  Meetings,  first  Tuesday 
in   month   at   the  American    Hotel   Annex,   St.    Louis. 

Central  Railway  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York,  N.  Y. 

Chief  Interchange  Car  Inspectors'  ^ind  Car  Foremen  s  .Association. — 
W    P.  Elliott,  T.  R.  R.  a.  of  St.  Louis,  East  St.  Louis,  111. 

Cincinnati  Railway  Club. — W.  C.  Cooder,  Union  Central  Building,  Cin- 
cinnati. Ohio.  Meetings  second  Tuesday,  February.  May,  September 
and  November.  Next  meeting  November  13,  annual  dinner  and 
election    of    officers. 

International  Railroad  Master  Blacksmiths'  Association. — W.  J.Mayer, 
Michigan   Central,   2347    Oark  Ave.,   Detroit,   Mich.    , 

Intern.\tional  Railway  Fuel  Association. — J.  B.  Hutchison,  6000  Michi- 
gan   Ave.,    Chicago,    111. 

International  Railway  General  Foremen  s  -'Association. — William  Hall, 
1061   W.  Wabash  St.,  Winona,  Minn.  .       0^    /-      1      j     c 

Master  Boilermakers'  Association. — Harry  D.  Vought,  26  Cortlandt  it., 
New    York,    N.    Y.  ,       .      .  „ 

New  England  Railroad  Club.— W.  E.  Cade,  Jr.,  683  Atlantic  Ave.,  Boston, 
Mass.  Ne.\t  meeting  December  11,  Copley- Plaza  Hotel,  Boston.  Paper 
on  Air  Brake  will  be  presented  by  George  Terwilliger,  general  air 
brake  inspectcr,   N.   Y.,   N.   H.  &  H.         „      ^      ,       ,     ^       „        ,,    , 

New  York  Railroad  Club.— H.  D.  Vought,  26  Cortlandt  St.,  New  York. 
Meeting  third  Friday  of  each  month  except  June.  July  and  August 
at  29  West  Thirty-ninth  St.,  New  Y'ork.  Annual  dinner  Decem'oer  6, 
Hotel    Commodore,    New    York,    N.    Y.  t     tt     t.       1.     ^o, 

Niagara  Frontier  Car  Men's  Association. — George  A.  J.  Hochgreb,  623 
Brisbane   Building.   Buffalo,   N.   Y'.  .        „       „        „         . 

Pacific  Railway  Club. — W.  S.  WoUner,  64  Pine  St.,  San  Francisco,  Cal. 
Next  meeting  December  13.  Seventh  annual  holiday  entertainment  for 
families   of   members.  «       .-,  .,,      t* 

Railway  Club  of  Greenvilie.— G.  Charles  Hoey,  Plum  St.,  Greenville,  Pa. 
Meetings  last  Friday  of  each  month,  except  June.  July  and  August. 

Railway  Club  of  Pittsdurch.— J.  D.  Conway,  515  Grandview  Ave.,  Pitts- 
burgh, Pa.  Regular  meetings  fourth  Thursday  in  month,  except  June, 
July   and  August.    Fort   Pitt   Hotel,   Pittsburgh.  „      r      •      », 

•St  Louis  Railway  Club. — B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 
Next  meeting  December  14.  Paper  AA'ill  be  presented  by  N.  D. 
Ballentine,  assistant  to  president.   Seaboard  Air  Line. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  1177  East  Ninety- 
eighth     .St.,    Cleveland.     Ohio, 

Western  Railway  Club.— Bruce  V.  Crandall,  605  North  Michigan  Ave., 
Chicago.  Meetings  third  Monday  in  each  month,  except  June,  July 
and   August. 
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SUPPLY  TRADE  NOTES 


James  I.  D.ilc  has  rc^i^;iiril  as  \  k■^'-llI•^■^i^k■lll  .mil  (IirLi:toi'  of  tlic 
CcnS'ilidainl   Macliiiif   !<»<]   C<irii'iratinn,   Xcw    \'ni-k. 

'I'he  L  raiK  C''ni]Min  will  cimstriut  a  two-story  foundry.  loi)  liy 
5(K.)  ft.  in  area,  at  4I(((.)  South   Kedzie  aveiun'.   Chicago. 

Tlic  Stal'lord  l\<ilkT  luariiig  Car  Triuk  (  <iriioratii:iii.  Luwtoii. 
Mieli..  lias  li'fu  ]ilacc<l  in  receivirsliip.  Justus  S.  ."^tearns  has  been 
.appointed  receiver. 

The  AtiienCin  t'ar  X  I'oimdry  (.'onipanv  li.is  ordered  the  struc- 
tural steel  fnr  a  fnundr\  .d  M.adison.  111..  lr"ni  the  Kenwood 
r.rid:-;e  i  linip.mx . 

Harry  K.  Koehe^t^r.  wesiirn  s.iks  ni,uiau;er  of  the  Ihile  X"  I\il- 
Inirn  C"rp  .  with  lu  ad'pianers  at  Chicago,  died  I  Ictoher  JS  at 
Atl.iut'c   City.  X,  J 

The  Cle\el;ui(l  sales  nfliee  of  the  1 1  nies  &  LauLihlin  Steel  C'or- 
piiratioii  h.i-  hem  iiioveil  haini  l,sl4  KMckefeller  Iniildiny  In  14117-11 
I  iiion  Trust   btiildiiii-'. 

U.  1!.  Thurston,  sales  manager  <ii  the  Talniad.iie  Manufacturing 
(  ■■iniiany,  t'leveland.  (Tlac.  was  <ni  Xo\euiher  2,i  elected  vice- 
Iircsideiit   ni  tile   eonipaiiy. 

('.  A.  Dinm.  formerh  sale-  niaiiaiier  of  The  W'eldless  Tube 
C<'nip,any.  h;is  been  appointed  m.niauer  of  the  T'elaware  Seamless 
Tu^K-  Coii^pauy,   .\uburn.    I'.i. 

The  American  I'.r.ake  Sh'"'  X  I'oundry  Conipany  has  ordered  the 
striK-tiiral  steel  for  a  foundr\-  building  at  Kansas  City.  Mo.,  from 
the  Kansas  City  Structural  .Steel  C<'ini)any. 

J;iy  C.  l.athrop.  re|ivesi-nl;iti\  e  of  the  Con\e\iirs  Corporation 
of  .\meriea.  Chicavo.  111.,  in  the  I'ineinnati  district,  has  removed 
his  ofhce  to  .s03   Xea\e  building.   Cincinnati.   Ohi... 

The  Morrison  &  Risman  Company.  lUiffalo.  X.  V..  ilealer  in 
railway  equipment,  h.ts  opened  a  district  sales  ofhce  in  the  LTmer 
building.  Cleveland.  (Ihio,  in  ch.irge  of  R.   II.   Mnrrisnn. 

Tb.e  Philadeli)hia  ilivision  of  the  B.  F.  Sturtevant  Company. 
Kostoh.  Mass.,  is  now  located  at  Thorne  &  Copewood  streets 
(near   White  Horse  pike  and   iladdon  avenue).   Camden.   X.  J. 

J  .A.  Cecce  has  been  appointed  assistant  tn  the  manager  of  pur- 
chases of  the  Consolidated  Purchasing  Agency  for  the  American 
.Short  Line  Railroad  Ass<iciation.  with  headquarters  at  Chicago. 

J.  T.  Stephenson,  f<irmerl\  chief  material  inspector  of  the  South- 
ern Railway,  has  been  appointed  Washington  sales  agent  for  rail- 
road supplies  of  the  Newport  Xews  Sbipbuilding  &  Dry  Dock 
Company,  Xewport  Xews.   \'a. 

F.dm.un<l  11.  Jahn?  has  been  appointed  agent  of  the  Mercury 
Manufacturing  Company,  Chica.go,  for  its  tractors  and  trailers  in 
Phila<lelphia,  Pa.,  and  surrounding  territory.  Mr.  Tahnz's  office  is 
at  2(K)9  Market  street,   Philadelphia. 

R.  F.  MeCormick  will  have  superxision  of  the  sales  activities  of 
the  Eastern  district  for  the  Pawling  &  Harnischfcger  Coinpany, 
Milwaukee.  He  will  have  offices  at  30  Church  street.  New  York, 
and  (i)5   Stephen   fiiraril  building.    Philadelphia.   Pa. 

\).  P.  I'.emiett,  vice-president  of  the  Pittsburgh  Steel  Conipany. 
Pittsburgh,  Pa.,  lias  been  elected  president,  and  E.  H.  Pdndley,  a 
director,  h.is  been  eleete<l  vice-president.  Henry  J.  Miller  was 
elected  a  director  to  succeed  the  late   Willis  T.   McCook, 

ficnry  Pearson,  i)resident  of  tin  W'ason  M.anufactnring  Com- 
pany, .SiiringfieM,  Mass.,  from  \'>Ui<  tii  l''lf>,  ;md  vice-president 
since  that  lime,  died  on  Xrivctiiber  J7  at  the  age  of  71.  The  com- 
pany is  a  stibsiditiry  of  the  J.  C..  I'.rill  l_dmp;iny.   Philadelphia,  Pa. 

11.  N.  Winner  has  been  appointed  .irein  ral  nian.iger  of  the  Gar- 
lock  Packing  Company.  I'almyra.  .\'.  \.  Mr.  Winner  was  for- 
merly manager  of  the  Phil.idelpbia.  I'a..  branch  of  the  Garlock 
Parking  Company  an<I  later  served  as  presiflent  and  also  as  gen- 
eral manager  of  the  Crandall  Packing  Company. 

The  Mahr  Manufacturing  Company,  of  Minneapolis,  Minn., 
manufacturers  of  rivet  forges,  torches,  ftnn.ices  and  kindred  oil- 
burning  e(|uipment.  has  moved  its  Xew  A'ork  office  from  .^'i  Murray 


strict   tn  larger  quarters  at  42  Murray  street.     Ray   G.  White  is 
tile   district   representative  of   the  company   at   Xew    York. 

I-..  ]■".  Pica,  sales  mana.ger  of  the  Nfahr  Manufacturing  Conipany, 
with  I  tlice  located  at  527  Commercial  Trust  building,  Philadelphia, 
Pa,,  his  h.id  his  territory  extended  so  that  it  now  comprises  the 
state  of  Pennsylvania,  with  the  exception  of  the  northeastern  por- 
tion, the  states  of  .Maryland  and  llelaware  and  the  southern  part 
of  Xew  Jersey. 

David  Xewhall.  of  I'hiladelpbia.  Pa.,  has  Ixen  appointed  a  sales 
representati\  e  in  the  steel  car  department  of  the  Bethlehem  Steel 
Company,  with  headquarters  at  Bethlehem.  Mr.  Xewhall,  before 
the  war,  was  vice-president  in  charge  of  sales  of  the  Geo.  M.  New- 
hall  Engineering  Company;  this  firm  did  an  extensive  railroad 
business   in   the    I'ast. 

I'he  Independent  Equi|iineiit  Coriioration,  with  offices  in  the  Mc- 
I'nrmick  building,  Clncago,  has  been  organized  for  the  purpose 
nf  repairing  freight  car  equipment,  leasing  and  repairing  tank  cars 
and  m.inuf.icturing  miscellaneous  car  parts.  This  conipany  has 
!iotight  the  iilaiit  of  the  Goodwin  Car  X  Maiiulacturing  Company, 
located  at  CUaring,  111. 

The  Linde  Air  Products  Company,  Xew  ^"clrk.  recently  started 
continuous  operations  in  its  new  jilant  at  Tulsa,  I'kla.  Oxygen 
will  be  extracted  from  the  air  by  the  liquefaction  process.  The 
plant  is  also  able  tn  reclaim  the  nitrog-en  and  separate  the  rare 
gases,  argon  and  neon.  C.  -\.  Kennedy  is  operating  superintendent. 
.-V  Prest-0-Litc  plant,  fnr  the  manufacture  of  welding  and  cutting 
gas,  is  also  planned  for  the  same  locality. 

The  Link-Belt  Company.  Chicago,  has  secured  by  purchase  the 
Meese  &  Gottfried  Company,  of  San  Francisco,  Los  Angeles, 
Seattle  and  Portland.  Meese  &  Gottfried  Company,  and  its  pre- 
dcc>'ss,,i-s.  have  been  manufacturers  of  power  transmission 
madiiiiery  and  distributors  of  conveying  and  transmission 
niaciiinery  on  the  Coast  for  many  years.  The  new  organization 
will  be  known  as  Link-Belt  Meese  &  Gottfried  Company,  with 
headquarters  at  San  Francisco  and  officers  as  follows :  Charles 
Piez,  chairman  of  the  board;  B.  A.  Gavnian,  president;  Harold 
H.  Clark,  vice-president  and  sales  manager ;  Leslie  \V,  Shirley, 
treasun-r,  and  Richard  W.  Yerkes,  secretary. 

The  Electric  Heating  .Npp.iratus  Company,  manufacturers  of 
Multiple  I'nit  and  Heavy  Duty  electric  furnaces,  with  general  of- 
fices and  works  at  Xewark,  N.  I.,  has  recently  terminated  an  agree- 
ment with  the  Westinghouse  Electric  X  Manufacturing  Company 
for  the  exclusive  sale  of  their  special  furnaces.  The  Electric 
Heating  Apparatus  Company  has  enlarged  its  sales  and  service 
department  and  has  established  a  district  office  in  Chicago.  F.  A. 
Hansen,  formerly  in  charge  of  sales  of  electric  furnaces  in  the 
Chicago  territory  for  the  Westinghouse  Electric  &  Manufacturing 
Company,  has  been  appointed  district  manager  for  the  Electric 
Heating  Apparatus  Coinpany  in  the  Chicago  territorv-,  with  office 
in  the  Marquette  building.  Chicago. 

The  Chain  Belt  Companv,  Milwaukee,  Wis.,  manufacturers  of 
Rex  chain,  transmission  machinery  and  conveying  equipment,  for- 
merly represented  on  the  Pacific  Coast  by  the  Meese  &  Gottfried 
Company,  San  Francisco,  Cal.,  has  established  direct  factory 
branches  and  warehouses  in  Portland,  Ore.,  and  Seattle,  Wash. 
The  Northwest  territory,  with  headquarters  at  Portland,  will  be 
in  charge  of  Allen  C.  Sullivan.  Don  B.  Catton  will  be  the  special 
sales  representative  for  the  Portland  office.  The  Seattle  and  Brit- 
ish Columbia  territory  will  lie  handled  liy  Wm.  F.  Nichols,  of  the 
Seattle  office.  The  Portland  office  of  the  Chain  Belt  Company  is 
located  at  (i7-(i9  First  street  and  the  Seattle  office  at  1Q40  Sixth 
axenue.  south.  Large  stocks  are  maintained  at  both  Portland  and 
.Seattle. 

The  Industrial  Works,  Bay  City.  Mich.,  which  was  established 
in  1873.  celebr.ated  its  fiftieth  anniversary  on  October  13  at  Bay 
City.  The  celebration  included  a  sales  conference  of  all  repre- 
sentatives of  the  Industrial  Works  from  all  principal  points  of  the 
I'nited  States.  Canada,  Cuba  and  South  America,  .\nother  fea- 
ture was  a  test  of  a  200-ton  wreckin.g  crane  wdiidi  had  been  built 
for  the  Norfolk  &  Western.  At  the  banquet  addresses  w-ere  made 
by  William  L.  Clements,  president ;  C.  R.  \\'ells,  secretary  and 
treasurer,  and  Ernest  B.  Perry,  general  manager.  The  Industrial 
Works  was  started  in  1873  with  a  working  force  of  30  men  in  a 
factory  building  7.^  by  lOO  ft.  The  plant  today  covers  an  area 
of    29   acres    of    ground,    and    includes    59    buildings    with    4-10,000 
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sq.  ft.  of  floor  area.  5  miles  of  railroad  track  and  employs  1,800 
men.  The  59  buildings  include  a  foundry  and  pattern,  blacksmith, 
boiler,  bucket,  car,  canopy,  electrical,  paint,  pipe  and  machine  shops, 
each  of  which  is  a  complete  unit,  liesides,  there  is  a  pattern  stor- 
age building,  an  employees'  restaurant,  a  garage,  and  an  office. 

Dana  R.  Bullen,  manager  of  the  supply  department  of  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  has  been  appointed 
assistant  vice-president  on  the  statT  of  the  vice-president  in  charge 
of  sales  of  general  apparatus  and  supplies.  The  lighting  depart- 
ment has  been  changed  to  the  central  station  department  and  the 
name  of  the  power  and  mining  department  changed  to  the  indus- 
trial department.  C.  W.  Stone,  manager  of  the  former  lighting 
department,  continues  as  manager  of  the  central  station  depart- 
ment. M.  O.  Troy,  who  was  manager  of  the  transformer  sales 
department,  has  been  appointed  executive  assistant  manager  of  the 
central  station  department,  with  headquarters  at  Schenectady,  and 
W.  M.  Stearns,  formerly  one  of  the  assistant  managers  of  the 
supply  department,  has  been  appointed  assistant  manager  of  the 
central  station  department.  R.  D.  Mure,  assistant  manager  of  the 
former  lighting  department,  has  been  appointed  assistant  manager 
of  the  central  station  department  in  charge  of  apparatus  sales. 
F.  G.  Vaughen  and  present  staff  have  been  transferred  to  the  cen- 
tral station  department  and  continues  in  charge  of  the  meter  busi- 
ness of  the  company,  Mr.  Yaughen  retaining  the  title  of  sales 
manager.  W.  S.  Clark  and  present  .staff  in  charge  of  the  com- 
pany's wire  and  cable  business,  have  been  transferred  to  the  cen- 
tral station  department,  and  the  railway  supply  section  and  present 
staff  conducting  the  company's  business  on  railway  motor  and  con- 
trol parts,  railway  line  material  and  rail  bonds,  have  been  trans- 
ferred from  the  supply  department  of  which  E.  P.  \Yaller  is  man- 
ager. Industrial  heating  devices,  industrial  control,  mine  locomo- 
tive and  stationary  motor  repair  parts,  and  fabroil.  te.xtoil  and 
textolite  gears  sections  of  the  supply  department,  have  been  trans- 
ferred to  the  indu.strial  department  of  which  A.  R.  Bush,  manager 
of  the  department  under  its  former  name  of  power  and  mining 
department,  continues  in  charge.  N.  R.  Birge,  formerly  one  of 
the  two  assistant  managers  of  the  supply  department,  has  been 
assigned  to  the  staff  of  the  president  and  will  assist  in  supervision 
of  associated  manufacturing  companies,  being  asociated  with  D.  C. 
Durland  in  this  work. 

H.  E.  Graham,  manager  of  traffic  and  sales  of  the  Pressed  Steel 
Car  Company  and  its  subsidiary,  the  Western  Steel  Car  &  Foundry 
Company,  with  headquarters  at  New  York,  has  resigned  to  become 

-vice-president  in  charge 
of  sales  of  the  Illinois 
Car  &  Manufacturing 
Company,  with  headquar- 
ters at  Chicago.  Mr. 
Graham  was  born  on 
June  21,  1880,  at  Alli- 
ance, Ohio.  He  entered 
railway  service  in  1896 
as  a  call  boy  in  the  op- 
erating department  of  the 
Pennsylvania  at  Pitts- 
burgh. Pa.  He  was  later 
a  time  clerk  in  the  divi- 
sion superintendent's  of- 
licc  and  a  bill  clerk  in  the 
traffic  department  until 
1898,  when,  upon  the  or- 
ganization of  the  Pressed 
Steel  Car  Company,  he 
entered  its  employ  as 
H.    E.    Graham  chief   clerk    in   the   traffic 

department  at  Pittsburgh. 
Pa.  He  held  this  position  until  1905.  when  he  was  promoted  to 
traffic  manager,  with  the  same  headquarters,  which  position  he 
held  until  1920.  when  he  was  promoted  to  manager  of  traffic  and 
sales,  with  headquarters  at  New  York.  He  has  held  the  latter 
position  until  his  resignation  to  become  vice-president  in  charge  of 
sales  of  the  Illinois  Car  &  Manufacturing  Company.  Mr.  Graham 
will  take  over  the  duties  with  the  Illinois  Car  &  Manufacturing 
Company  on  January  1. 

The  J.  G.  Brill  Company,  Philadelphia,  on  November  1  pur- 
chased the  railroad  motor  coach  division  of  the  Service  Motors 
Inc  Wabash  Ind.,  with  exclusive  rights  for  the  production  and 
sale  of  the  type  of  gasoline-driven  rail  car  heretofore  known  as 


the  Service  Mo<lel  55  Railroad  Motor  Coach.  Cars  of  this  type 
now  in  operation  have  completed  one  million  and  a  half  miles 
of  service.  While  the  Brill  company  has  heretofore  furnished  only 
the  bodies  for  these  cars,  it  will  now  furnish  the  complete  units 
without  change  in  design.  This  type  car  will  now  be  known  as 
the  Brill  Model  55  Gasoline  Car  and  will  be  handled  by  the  auto- 
motive car  division  of  the  J.  G.  Brill  Company,  Philadelphia,  with 
C.  O.  Guern.sey,  designer  of  this  unit  and  formerly  vice-president 
of  Service  Motors,  Inc..  as  chief  engineer ;  C.  J.  McPhcrson,  sales 
manager ;  A.  H.  Hudson,  formerly  of  Service  Motors,  Inc.,  as 
Eastern  representative,  and  A.  F.  McCormick,  formerly  of  Service 
Motors,  Inc.,  as  Southwestern  representative.  .■\11  renewal  part 
business  for  cars  of  this  type  now  in  service  and  guarantees  given 
bv  Service  Motors,  Inc.,  have  also  lx;en  taken  over  by  the  Brill 
company. 

William  !■".  Wendt,  founder  and  former  president  of  the  Buffalo 
Forge  Company,  Buffalo,  N.  Y.,  and  prominent  for  many  years  in 
local  business  and  political  affairs,  died  at  his  home  in  Buffalo  on 

Tuesday  morning,  Octo- 
ber 30,  at  the  age  of  65. 
jf'  -  ^  He    was     a    brother    of 

Henry  Wendt,  now  presi- 
dent of  the  Buffalo  Forge 
Company.  Mr.  Wendt 
was  born  in  Buffalo.  He 
continued  as  president  of 
the  company,  which  he 
was  instrumental  in  start- 
ing, until  1916,  when  he 
retired.  He  was  also 
president  of  the  George 
L.  Squire  Manufacturing 
Company,  the  Buffalo 
Steam  Pump  Company 
and  the  W.  F.  Wendt 
Publishing  Company, 
w  h  i  c  h  published  the 
American  Blacksmith  and 
La  Hacienda,  a  magazine 
printed  in  Spanish  and 
circulated  in  South 
.\merica.  He  retired  from  the  latter  company  two  years  ago. 
Mr.  Wendt  was  for  some  years  prominently  connected  with  Re- 
publican politics  in  his  native  city  and  was  keenly  interested  in 
the  betterment  and  advancement  of  civic  and  national  affairs. 
While  a  keen  student  of  political  affairs,  he  never  sought  office  for 
himself,  although  several  times  prominently  mentioned  and  urged 
to  become  the  candidate  of  the  Republican  party  for  mayor  of 
Euft'alo. 


F.    Wendt 


The  Bradford  Corporation 

The  Bradford  Corporation  has  acquired  all  the  capital  stock  and 
assets,  and  will  assume  all  the  obligations  of  the  Bradford  Draft 
Gear  Company,  the  Republic  Railway  Equipment  Company,  Inc., 
and  the  Joliet  Railway  Supply  Company.  These  properties  will 
be  operated  as  one  unit  after  December  31.  1923. 

The  officers  of  the  Bradford  Corporation  will  be  Horace  Parker, 
president.  New  Y'ork ;  Burton  Mudge,  executive  vice-president, 
Chicago ;  W.  W.  Rosser,  vice-president,  Chicago ;  Floyd  K.  Mays, 
vice-president.  New  York;  A.  F.  Stuebing,  chief  engineer,  New 
York;  E.  H.  Barnes,  secretary,  New  York;  James  II.  Slawson, 
general  manager,  Chicago ;  Charles  K.  Carscadin,  general  sale's 
manager,  Chicago;  William  F.  Hoffman,  treasurer.  New  Yo-^k ; 
Arthur  L.  Pearson,  assistant  vice-president,  Chicago.  The  execu- 
tive committee  will  be  Fred  \.  Poor,  chairman ;  Horace  Parker 
and  Burton  Mudge. 

The  Bradford  Corix>ration  will  maintain  executive  offices  at  25 
West  Forty-third  street.  New  York  City,  and  Railway  Exchange 
building.  Chicago,  and  sales  offices  in  Washington.  D.  C.  in  charge 
of  Harry  F.  Lowman ;  St.  Louis,  Mo.,  in  charge  of  Walter  C. 
Doering;  San  Francisco,  Cal.,  in  charge  of  E.  F.  Boyle;  Mexico 
City,  in  charge  of  Joseph  H.  Cooper.  The  company  will  be  repre- 
sented in  Canada  by  the  Holden  Company.  Limited,  of  Montreal. 

The  company  will  sell  and  manufacture  Bradford  Draft  Gears. 
Bradford  Draft  .\rms,  Chambers  Throttle  Valves.  Huntoon  Truck 
Bolsters  and  Huntoon  and  Joliet  Brake  Beams. 
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EQUIPMENT  AND  SHOPS 


Locomotive  Orders 

The  Chicago  &  North  Western  has  ordered  a  snow  plow 
from  the  American  Locomotive  Company. 

The  Southern  P.\cific  has  ordered  20,  0-6-0  switching  type 
locomotives   from  the   Lima   Locomotive   Works. 

The  Louisville,  Henderson  &  St.  Louis  has  ordered  1.  4-6-2 
type  locomotive  from  the  American  Locomotive  Company. 

The  Temiskaming  &  Northern  Ontario  has  ordered  3,  2-8-2 
type  locomotives  from  the  Canadian  Locomotive  Company,  Ltd. 

The  Long  Bell  Lumber  Company  has  ordered  3,  70-ton  geared 
locomotives  from  the  Willamette  Iron  &  Steel  Works,  Portland, 
Ore. 

Passenger  Car  Orders 

The  Canadian  Pacific  has  ordered  from  the  National  Steel 
Car  Corporation  IS  steel  frames  for  colonist  cars. 

The  Washington  &  Lincolnton  has  ordered  a  gasoline  motor 
car  from  the  Edwards  Railway  Motor  Car  Company. 

The  Laurinburg  &  Southern  has  ordered  a  gasoline  motor 
car  from  the  Edwards  Railway  Motor  Car  Company. 

The  Toronto,  Hamilton  &  Buffalo  has  ordered  16  coaches 
and  6  smoking  cars  from  the  Canadian  Car  &  Foundry  Company. 

The  Minnesota,  Dakota  &  Western  has  ordered  one  gaso- 
line motor  coach  from  the  Oneida  Manufacturing  Company,  Green- 
bay,  Wis. 

The  Birmingham  &  South  Eastern  has  ordered  a  gasoline 
motor  car  and  trailer  from  the  Edwards  Railway  Motor  Car 
Company. 

The  St.  Louis,  Kennett  &  Southeastern  has  ordered  a  gas- 
oline motor  car  and  a  trailer  for  this  car  from  the  Edwards  Rail- 
way Motor  Car  Company. 

The  Tennessee,  Kentucky  &  Northern  has  ordered  from 
the  Edwards  Railway  Motor  Gar  Company,  Sanford,  N.  C,  a 
32-ft.  completely  equipped  motor  car. 

Freight  Car  Orders 

The  Great  Northern  will  build  SCO  stock  cars  in  its  own  shops. 

The  Southern  Railway  has  placed  an  order  for  1,(XX)  steel 
underframes. 

The  New  York,  Chicack)  &  St.  Louis  will  build  13  caboose 
cars  in  its  own  shops. 

The  Lehigh  &  New  England  has  ordered  7  caboose  cars  from 
the  Magor  Car  Corporation. 

The  Great  Northern  has  ordered  100  underframes  from  the 
St.   Paul  Foundry  Company. 

The  Ulster  &  Delaware  has  ordered  10  caboose  cars  from 
the  Pressed  Steel  Car  Company. 

The  Southern  Railway  has  ordered  1.000  box  cars  from  the 
American   Car  &  Foundry  Company. 

The  Anaconda  Copper  Mining  Company  has  ordered  24  In- 
goldsby  type  dump  cars  from  the  Koppel  Industrial  Car  &  Equip- 
ment Company. 

Freight  Car   Repairs 

The  Missouri   Pacific  will  repair   100  gondola  cars   and  200 
'  general  service  cars  in  its  own  shops. 

The  Carnegie  Steel  Company  will  have  repairs  made  to  200 
steel  hopper  cars  at  the  shops  of  the  Greenville  Steel  Car  Com- 
pany ;  repairs  made  to  50  at  the  shops  of  the  Federal  Shipbuilding 
Company,  and  repairs  made  to  248  at  the  shops  of  the  Koppel 
Car  Repair  Company. 


Machinery  and  Tools 

The  New  York  Central  has  placed  an  order  for  a  30-ton 
gantry  crane. 

The  Pennsylvania  Railroad  has  placed  an  order  for  a  6-ft. 
radial  drill. 

Shops  and  Terminals 

Wabash. — This  company  has  prepared  plans  for  an  addition  to 
its  enginehouse  and  shops  at  Moberly,  Mo.,  to  cost  $65,000. 

Southern  Pacific. — This  company  contemplates  constructing 
new    shop  buildings   and   roundhouse   facilities   at   Valentine,   Tex. 

Chicago  &  North  Western. — This  company  will  construct  a 
storehouse   at   Casper,   Wyo.,   at  a  cost  of  approximately  $14,000. 

Gulf  Coast  Lines. — This  company  plans  the  construction  of  a 
now  enginehouse  and  repair  shop  at  Brownsville,  Tex.,  to  cost 
$100,000. 

Pennsylvania. — This  company  will  construct  a  coal  dock  with 
unloading  machinery  and  60,000  ft.  of  storage  track  at  Sandusky, 
Ohio,  at  a  cost  of  $342,000. 

Chicago,  Milwaukee  &  St.  Paul. — This  company  plans  the 
construction  of  a  new  enginehouse  and  shop  at  Monticello,  Iowa, 
to  cost  approximately  $60,000. 

St.  Paul  Union  Depot. — This  company  plans  the  construction 
of  a  roundhouse,  adjoiniivg  the  Union  Depot  yards,  at  St.  Paul, 
Minn.,  to  cost  approximately  $75,000. 

Erie. — This  company  has  awarded  a  contract  to  Roberts  & 
Schaefer  Company,  Chicago,  for  the  construction  of  a  200-ton  steel 
automatic  electric  coaling  station  at  Brier  Hill,  Ohio. 

Missouri-Kansas-Texas. — This  company  has  awarded  a  con- 
tract to  H.  B.  McCoy,  Cleburne,  Texas,  for  the  construction  of 
additions  to  its  car  shops  at  Denison,  Texas,  to  cost  approximately 
$200,000. 

New  York,  Chicago  &  St.  Louis. — This  company  will  construct 
a  new  enginehouse  and  locomotive  repair  shop  at  Fort  Wayne, 
Ind..  on  land  recently  purchased  as  a  site  for  a  new  freight 
terminal  and  yard. 

Union  Pacific. — This  company  has  awarded  a  contract  to  the 
Unit  Construction  Co.,  San  Francisco,  Cal.,  for  the  construction 
of  an  enginehouse  with  a  repair  department,  75  ft.  by  175  ft.,  at 
San  Pedro  Harbor,  Los  Angeles,  Cal. 

Denver  &  Rio  Grande  Western. — This  company  has  placed 
an  order  with  the  Roberts  &  Schaefer  Company,  Chicago,  for 
two  standard  N.  &  W.  type  electric  locomotive  cinder  handling 
plants  for  installation  at  Soldier  Summit,   Utah. 

The  Toledo,  St.  Louis  &  Western. — This  company  has  award- 
ed a  contract  to  Bierd,  Lydon  &  Grand  Pre,  Chicago,  for  the  con- 
struction of  a  27-stall  engine  house  and  other  engine  terminal 
facilities  at  Frankfort,  Ind.,  to  cost  approximately  $300,000. 

Lake  Terminal. — This  company  has  awarded  a  contract  to 
Roberts  &  Schaefer  Company,  Chicago,  for  the  construction  of  a 
200-ton  reinforced  concrete  automatic  electric  coaling  station  and 
gravitv  sand  plant  with  mechanical  cinder  handling  plant  at  Lorain, 
Ohio. ' 

Michigan  Central. — This  company  has  awarded  a  contract  to 
the  Ellington-Miller  Company,  Chicago,  for  the  construction  of 
an  8-stall  roundhouse,  cinder  pits,  water  and  sewer  lines  and  a 
number  of  small  buildings  in  connection  at  Lansing,  Mich.,  to  cost 
$125,000. 

Chesapeake  &  Ohio. — This  company  has  awarded  contracts 
to  the  Fittsburgh-Des  Moines  Steel  Company,  Pittsburgh,  Pa., 
for  the  construction  of  water  treating  plants  at  Russell,  Ky., 
Huntington,  W.  Va.,  Wheeler  and  Robbins,  Ohio,  and  Whites- 
ville,  Taplin  and  Brushton,  W.  Va. 

South  Australian  Railways. — A  contract  has  been  awarded 
to  the  Roberts  &  Schaefer  Company,  Chicago,  for  the  construction 
of  nine  reinforced  concrete  and  steel  coaling  stations,  the  largest 
to  be  of  300  tons'  capacity  including  sand  handling  facilities.  The 
Roberts  &  Schaefer  Company  will  supervise  the  construction  of 
each  plant  in  Australia.  The  coaling  stations  will  be  located  at 
Mile  End,  Peterborough,  Adelaide,  Karwonda,  Port  Adelaide, 
Fort  Erie,  Wolseley,  Cockburn  and  Port  Lincoln. 
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PERSONAL  MENTION 


General 

E.  G.  Sanders  has  been  appointed  fuel  supervisor  of  the  Pan- 
handle &  Santa  Fe,  with  headquarters  at  Amarillo,  Tex. 

C.  R.  Brunelle  has  been  appointed  fuel  supervisor  of  the 
Eastern  division  of  the  Atchison,  Topeka  &  Santa  Fe,  with  head- 
quarters in  Emporia,  Kan. 

WiLLi.\M  O.  Hawkins  and  Warren  W.  Saxton  have  been  ap- 
pointed traveling  tiremen  on  the  Lehigh  &  Susquehanna  division 
of  the  Central  of  New  Jersey. 

J.  L.  Smith  has  been  appointed  superintendent  of  motive  power 
of  the  Pittsburgh  &  West  Virginia  and  the  West  Side  Belt  with 
headquarters  at  Pittsburgh,  Pa.,  succeeding  H.  P.  Anderson. 

R.  A.  Greene,  supervisor  of  fuel  and  lubrication  of  the  Chicago 
&  Alton,  with  headquarters  at  Bloomington,  111.,  has  resigned  to 
enter  the  service  of  the  Galena  Signal  Oil  Company  as  a  special 
representative  at  Chicago. 

Don  Nott,  roundhouse  foreman  of  the  Chicago,  Burlington  & 
Quincy  with  headquarters  at  Galesburg,  111.,  has  been  promoted 
to  assistant  master  mechanic,  with  the  same  headquarters,  succeed- 
ing H.  H.  Urbach,  promoted. 

Edward  B.  Whitman  has  been  appointed  superintendent  of  the 
Pennsylvania,  with  headquarters  at  Bufi-'alo,  N.  Y.  Mr.  Whitman 
was  born  on  November  6.  1888,  at  Wa.^hington,  D.  C.,  and  attended 

St.  Paul's  School,  Con- 
cord, N.  H.,  and  was 
graduated  from  Prince- 
ton University  in  1910. 
He  entered  railway  serv- 
ice on  June  21  of  the 
same  year  as  a  special 
apprentice  at  the  Altoona 
shops  of  the  Pennsyl- 
vania. In  1915  he  was 
appointed  motive  power 
inspector  and  a  year  later 
was  appointed  assistant 
road  foreman  of  engines. 
In  1917  he  entered  the 
army  and  served  as  a 
major  and  a  commanding 
officer  of  the  Fifty-ninth 
railway  engineers  of  the 
American  Expeditionary 
Force.  Returning  from 
military  service,  in  1919, 
he  was  appointed  assist- 
ant master  mechanic  in  the  office  of  assistant  to  the  general 
manager  and  then  as  master  mechanic  of  the  Wilmington  shops, 
which  position  he  was  holdmg  M  the  time  of  his  recent  promo- 
tion to  division   superintendent. 

Fred  A.  Klein  has  been  appointed  fuel  supervisor  of  the  Illinois 
division  of  the  Atchison,  Topeka  &  Santa  Fe,  with  headquarters 
at  Shopton,  Iowa,  and  Leo  W.  Powell  has  been  appointed  fuel 
supervisor  of  the  Missouri  division. 

John  H.  Daley,  inaster  mechanic  of  the  Boston  division  of 
the  New  Y'ork,  New  Haven  &  Hartford,  has  been  appointed 
mechanical  superintendent,  Lines  West  and  Central  New  England 
Railway,   succeeding   A.   A.   Harris,   assigned  to  other   duties. 

J.  E.  Brown,  mechanical  engineer  of  the  St.  Louis  South- 
western, with  headquarters  at  Pine  BlufT,  Ark.,  has  been  pro- 
moted to  assistant  superintendent  of  motive  power,  with  the 
same  headquarters,  a  newly  created  position.  Mr.  Miller  will  take 
over  the  duties  formerly  discharged  by  W.  C.  Stone,  master  car 
builder,  who  has  resigned.  E.  J.  Kueck  has  been  appointed 
mechanical  engineer,  with  headquarters  at  Pine  Blufif,  succeeding 
Mr.  Brown. 

Silas  Zwight,  acting  general  mechanical  superintendent  of  the 
Northern  Pacific,  with  headquarters  at  St.   Paul.  Minn.,  has  been 
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promoted  to  general  mechanical  superintendent,  with  the  same 
lieadquarters,  succeeding  H.  M.  Curry,  who  has  retired.  E.  L. 
(irimm,  mechanical  engineer,  with  headquarters  at  St.  Paul,  has 
been  promoted  to  assistant  to  the  general  mechanical  superin- 
tendent, with  the  same  headquarters,  a  newly  created  position. 
T.  J.  Cutler,  acting  mechanical  superintendent,  with  headquarters 
at  St.  Paul,  has  been  promoted  to  mcclianical  superintendent  of 
the  lines  east  of  Paradise,  Mont.,  with  the  .same  headquarters. 
G.  F.  Endicott,  assistant  master  car  builder,  with  headquarters  at 
St.  Paul,  has  been  promoted  to  mechanical  engineer,  with  the 
same  headquarters,  succeeding  Mr.  Grimm. 

F.  P.  Howell  has  been  appointed  superintendent  of  motive 
power  of  the  Atlantic  Coast  Line,  with  headquarters  at  Way- 
cross,  Ga.     Mr.  Howell  was  born  on  October  1,  1876,  at  Tarboro, 

N.    C.      He   entered   rail- 
_,  way  service  on  April  11, 

dfr^l^^  1896,  as  a  machinist's  ap- 

^^  ^^  prentice   on   the    Atlantic 

I  %  Coast    Line.      In    April, 

(  ■  1902,    he    was    appointed 

I    ^g^    ffw^        il  night     roundhouse     fore- 

man at  Rocky  Mount, 
N.  C,  and  in  May,  1903, 
was  promoted  to  gang 
foreman,  holding  that 
^^^  position       until       March, 

^^^  .i^^^K  1908,    when    he    was    ap- 

^^^V     ^       0SS!^-  irainted       erecting      shop 

j^^^V     ^F  -  foreman,    with    the    same 

^^K    JM  lieadquaiters.      In    Janu- 

l^K  ^J •  y'  ary,   1909,   he  was  trans- 

^t  Bf         y^  ferred    to    the    Waycross 

41^      /  shops    in    the    same    ca- 

pacity and  in  July,  1917, 
was  promoted  to  general 
foreman  with  the  same 
headquarters.  A  year 
later  he  was  transferred  to  Savannah,  Ga.,  as  master  mechanic 
of  the  Savannah  and  Charleston  districts,  serving  in  that  capacity 
until  October  IS,  1920,  when  he  was  appointed  shop  superintendent 
at  Waycross.  which  position  he  was  holding  at  the  time  of  his 
recent  promotion  to  superintendent  of  motive  power  of  the  Second 
and  Third  divisions. 

H.  M.  Curry,  general  mechanical  superintendent  of  the 
Northern  Pacific,  with  headquarters  at  St.  Paul,  Minn.,  has  retired 
from   active   duty   after   43   years   of   continuous   service   with  the 

company.        Mr.      Curry 

was   born   on   January   6, 

■  \  •  1861,  ii;  Ogle  county,  111., 

mfm^  and        entered        railway 

^K  ^         service  in  April,   1880,  as 

^p      _  _  a  shop  man  and  locomo 
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tive  fireman  on  the 
Northern  Pacific,  being 
promoted  to  locomotive 
engineer  in  July,  1882. 
He  was  promoted  to 
assistant  road  foreman 
of    engines    of    the    lines 

IP  1  east  of  the  Missouri  river 
/  on  December  1,  1891, 
and  in  December,  1898, 
was  promoted  to  road 
foreman  of  engines.  Mr. 
Curry  was  promoted  to 
division  master  mechanic 
at  Fargo,  N.  D.,  in 
November,  1901,  and 
was  transferred  t  o 
Staples,  Miim.,  in  December  of  the  following  year.  He  was 
promoted  lo  general  master  mechanic  of  the  lines  east  of  Billings, 
Mont.,  in  February,  1905,  and  in  January,  1908,  was  given  extended 
duties  as  general  master  mechanic  to  include  the  lines  east  of 
Paradise,  Mont.  In  January,  1910,  he  was  appointed  general 
master  mechanic  of  the  lines  east  of  the  Missouri  river.  Mr. 
Curry  was  promoted  to  mechanical  superintendent  in  May,  1911, 
and  in  August,  1920,  was  promoted  to  general  mechanical  super- 
intendent. 
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Wiu.iAM  J.  BoH.-\x,  assistant  general  mechanical  superintendent 
of  the  Northern  Pacific  with  headquarters  at  St.  Paul.  Minn.,  died 
in  that  city  on  October  27.  Mr.  Bohan  was  born  on  November 
3,  1873,  at  Waukesha,  Wis.,  and  graduated  from  the  College  of 
Engineering  of  the  University  of  Wisconsin  in  1895.  He  entered 
railway  service  in  September  of  that  year  as  an  inspector  of 
electric  signals  on  the  Chicago,  Milwaukee  &  St.  Paul,  three  years 
later  being  promoted  to  electrician  in  charge  of  electric  train 
li.?hting  at  the  Western  avenue  yards  in  Chicago.  In  May,  1900, 
he  was  appointed  electrician  ni  charge  of  electric  train  lighting 
on  the  Northern  Pacific  at  Portland.  Ore.,  and  in  February,  1903, 
was  promoted  to  electrician  in  the  mechanical  department.  Mr. 
Bohan  was  promoted  to  chief  draftsman  in  the  mechanical  depart- 
ment on  May  1,  1905,  and  on  January  1,  1909,  was  again  pro- 
moted to  electrical  engineer.  On  January  1,  1910,  he  was  pro- 
moted to  mechanical  engineer  with  headquarters  at  St.  Paul,  Minn., 
and- was  pronjoted  to  assistant  mechanical  superintendent  in  Octo- 
ber. 1918.  He  was  promoted  to  assistant  general  mechanical 
superintendent  with  headquarters  at  St.  Paul  in  August,  1920,  and 
was  holding  this  position  at  the  time  of  his  death. 


Master  Mechanics  and  Road  Foremen 

A.  C.  Rider  has  been  appointed  road  foreman  of  engines  of  the 
Missouri-Kansas-Texas,  with  headquarters  at  Denison,  Tex.,  suc- 
ceeding J    H.  Bush. 

E.  C.  Gordon  has  been  appointed  assistant  road  foreman  of  en- 
gines of  the  Toledo  division  of  the  Pennsylvania,  with  headquar- 
ters at  Toledo,  Ohio,  succeeding  E.  A.  Burchiel,  promoted. 

M.  KiN'G  has  been  appointed  road  foreman  of  engines  of  the 
Coast  division  of  the  Southern  Pacific,  with  headquarters  at  San 
Francisco.  Cal.,  succeeding  H.  L.  Moore,  who  has  been  assigned  to 
other  duties. 

B.  P.  Johnson,  acting  general  master  mechanic  of  the  lines  from 
Mandan.  Mont.,  to  Paradise,  of  the  Northern  Pacific,  with  head- 
quarters at  Livingston,  Mont.,  has  been  promoted  to  general  master 
mechanic,  with  the  same  headquarters.  James  Matheson,  acting 
master  mechanic  of  the  Seattle  division,  with  headquarters  at 
Seattle.  Wash.,  has  been  promoted  to  master  mechanic,  with  the 
same  headquarters. 

J.  P.  Ec^iN  has  been  appointed  master  mechanic  on  the  Boston 
division  of  the  New  York,  New  Haven  &  Hartford,  succeeding 
J.  H.  Daley.  D.  P.  Carey  has  been  appointed  master  mechanic 
of  the  Midland  division.  J.  B.  Wyler  has  been  appointed  to  a 
similar  position  on  the  Hartford  division,  as  have  L.  G.  Marette 
on  the  Old  Colony  division  and  O.  H.  Ritter  on  the  New  Haven 
division.    Mr.  Marette  succeeds  C.  U.  Joy,  assigned  to  other  duties. 

J.  H.  P.MNTER,  shop  superintendent  of  the  Atlantic  Coast  Line, 
with  headquarters  at  Rocky  Mount,  N.  C,  has  been  appointed 
master  mechanic  of  the  Richmond,  Norfolk  and  Fayetteville  dis- 
tricts, with  the  same  headquarters.  P.  J.  Meade,  master  mechanic, 
with  headquarters  at  Rock-y  Mount,  has  been  transferred  to  the 
Wilmington  district,  with  headquarters  at  Wilmington.  N.  C.  S. 
E.  Porter,  general  foreman,  with  headquarters  at  Port  Tampa, 
Fla.,  has  been  appointed  master  mechanic,  with  headquarters  at 
Waycross,  Ga.,  succeeding  C.  A.  White. 

C.  K.  Vaught  has  been  appointed  assistant  master  mechanic 
of  the  Middle  division  of  the  Pennsylvania,  succeeding  J.  G. 
Shaefifer,  promoted.  H.  H.  Haupt  has  been  appointed  master 
mechanic  at  Wilmington,  Del.,  succeeding  E.  B.  Whitman,  pro- 
moted. W.  B.  Porter  has  been  appointed  assistant  engineer  of 
motive  power  in  the  office  of  the  general  superintendent  of  motive 
power  of  the  Eastern  region,  succeeding  Mr.  Haupt.  G.  S.  West 
has  been  appointed  to  a  similar  position  on  the  Central  Pennsyl- 
vania division,  succeeding  Mr.  Porter.  D.  K.  Chase  has  been  ap- 
pointed assistant  master  mechanic  of  the  Meadows  shops,  suc- 
ceeding Mr.  West.  C.  A.  Wilson  has  been  appointed  assistant 
master  mechanic  of  the  Trenton  division,  succeeding  E.  R.  Buck, 
who  has  been  transferred  to  a  similar  position. 

'  Car  Department 

J.  P.  Ellis  has  been  promoted  to  general  car  foreman  of  the 
Missouri-Kansas-Texas,   with  headquarters  at  Waco,  Tex. 

O.  D.  Carey  has  been  appointed  assistant  foreman  of  the  car 
shops  of  the  .Atchison,  Topeka  &  Santa  Fe  at  Argentine,  Kan. 


L.  H.  CoNLEY  has  been  transferred  from  Gallup,  N.  Mex.,  to 
Richmond,  Cal.,  as  car  inspector  foreman  of  the  .Atchison,  Topeka 
&  Santa  Fe. 

W.  F.  Crowder  has  been  appointed  general  car  inspector  of  the 
Pere  Marquette,  with  headquarters  at  Grand  Rapids,  Mich.,  suc- 
ceeding J.  McKenzie,  deceased. 

J.  H.  Douglas,  master  car  builder  of  the  Wheeling  &  Lake  Erie, 
with  headquarters  at  Brewster,  Ohio,  has  been  transferred  to  To- 
ledo, Ohio,  with  office  in  the  Iron  street  shop  yards. 

Frank  Roehr  has  been  appointed  master  car  repairer  of  the 
San  Joaquin  division  of  the  Southern  Pacific,  with  headquarters 
at  Bakersfield,   Cal.,   succeeding  M.  H.  Warren,   who  has  retired. 

W.  C.  Stone,  master  car  builder  of  the  St.  Louis-Southwestern, 
with  headquarters  at  Pine  Bluff,  Ark.,  has  resigned  to  become 
mechanical  superintendent  of  the  .American  Refrigerator  Transit 
Company,  with  headquarters  at  St.  Louis,  Mo.,  succeeding  T.  E. 
Parker,  resigned. 


Shop  and  Enginehouse 

E.  D.  Colon  has  been  appointed  shop  efficiency  engineer  of  the 
Pere  Marquette,  with  headquarters  at  Detroit,  Mich. 

W.  P.  Isabel  has  ijcen  promoted  to  material  inspector  in  the 
machine  shop  of  the  Norfolk  &  Western  at  Roanoke.  \'a. 

George  Whitmore  has  been  appointed  foreman  of  the  old  round- 
liouse  of  the  Norfolk  &  Western  at  Williamson,  W.  Va. 

C.  E:  KiMJtERLiNG,  machinist,  has  been  promoted  to  assistant 
night  foreman  of  the  Norfolk  &  Western  at  Roanoke,  Va. 

W.  A.  Brule  has  been  appointed  assistant  roundhouse  foreman 
of  the  Missouri-Kansas-Texas,  with  headquarters  at  Parsons,  Kan. 

Jess  Campbell  has  been  appointed  roundhouse  and  boiler  fore- 
man of  the  Missouri-Kansas-Texas,  with  headquarters  at  Wichita 
Falls,  Tex. 

E.  C.  R.\LPH  has  been  promoted  to  night  roundhouse  foreman  of 
the  Missouri-Kansas-Texas,  with  headquarters  at  Muskogee,  Okla., 
succeeding  George  Hays. 

J.  W.  Chapman,  general  roundhouse  foreman  of  the  Missouri- 
Kansas-Texas  at  Franklin,  Mo.,  has  been  transferred  to  Parsons, 
Kan.,  succeeding  J.  Malsed. 

J.  Malsed,  general  roundhouse  foreman  of  the  Missouri-Kansas- 
Texas  at  Parsons,  Kan.,  has  been  appointed  mechanical  inspector 
of  the  back  shop  at  that  point. 

C.  J.  Bauman  has  been  appointed  supervisor  of  boiler  inspec- 
tion and  maintenance  of  the  New  York,  New  Haven  &  Hartford, 
with  headquarters  at  New  Haven.  Conn. 

Arthur  Smith,  assistant  foreman  of  the  locomotive  paint  shop 
of  the  Missouri-Kansas-Texas  at  Parsons,  Kan.,  has  been  ap- 
pointed general  foreman  of  the  paint  shop  at  Waco,  Tex. 

E.  B.  Wood,  a  graduate  machinist  from  the  San  Bernardino,  Cal., 
shops  of  the  Atchison,  Topeka  &  Santa  .Fe,  has  been  appointed 
instructor  of  the  Santa  Fe  apprentice  school  at  Las  Vegas,  N.  Mex. 


Purchasing  and  Stores 

W.  R.  Culver  has  been  appointed  general  storekeeper  of  the 
Pere  Marquette,  with  headquarters  at  Grand  Rapids,  Mich.,  suc- 
ceeding D.  W.  Roberts,  who  has  resigned. 

J.  H.  Lauderdale,  assistant  manager  of  the  department  of  ma- 
terials and  supplies  of  the  Railroad  Administration,  has  succeeded 
M.  J.  Wise,  manager,  who  has  resigned  to  accept  service  else- 
where. 

W.  C.  Bower,  assistant  manager  of  purchases  and  stores  of  the 
New  York  Central  Lines,  with  headquarters  at  New  York,  has 
been  appointed  manager  of  purchases  and  stores,  with  the  same 
headquarters,  succeeding  S.  B.  Wight,  promoted. 

H.  A.  Smith,  general  storekeeper  of  the  Terminal  Railroad  As- 
sociation of  St.  Louis,  with  headquarters  at  St.  Louis,  Mo.,  has 
been  promoted  to  purchasing  agent  and  general  storekeeper,  with 
the  same  headquarters,  succeeding  W.  G.  O'Fallon,  who  has  re- 
signed to  engage  in  private  business. 
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Scene  in  Bar  MUh 
Central  Steel  Co 


We  Can  Solve  Your  Problem -If  It's  IN  the  Steel 


We  have  a  daily  pro- 
duction in  all  kinds  of 
Agathon  Alloy  Steels 
such  as — 

Nickel, Chrome-Nickel, 
Uma,  Molybdenum, 
Chrome  -  Molybdenum, 
Nickel  -  Molybdenum, 
Vanadium,  Chrome- 
Vanadium,  Chromium, 
etc. 

Deliveries  in  Blooms, 
Billets,  Slabs,  Bars, 
Hot  Rolled  Strips,  etc. 


Perhaps  you  require  a  steel  of  greater  hai'dness, 
strength,  density  or  adaptability  to  heat  treatment  than 
you  are  now  using  for  locomotive  parts  such  as  piston 
rods,  main  and  side  rods,  axles,  crank  pins,  etc. 
Our  expert  metallurgists  and  practical  steel  men,  v^ork- 
ing  in  one  of  the  best  equipped  chemical  and  physical 
laboratories  in  America,  will  gladly  solve  your  problem 
in  steel— without  charge.  Write  us.  Ask  for  interest- 
ing booklet. 
The  Central  Steel  Company,  Massillon,  Ohio 


ACATHOM  ALtOV  SXCetS 

roa  locoMortve  parts 
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Here's  a  Quick  Answer 

When  you   are  asked   about  the  Security   Sectional  Arch 
these  facts  will  help  you  to  answer. 


o 


@ 


® 


o 


@ 


Over   48,000   engines   have 
been  equipped. 


Over  1,000  old  engines 
have  had  Arches  installed 
so  far  this  year. 


An  Arch  saves  $i,ooo 
(10%)  of  the  fuel  cost  per 
locomotive  per  year — an 
average  figure. 


The  cost  of  the  Arch  is  re- 
turned in  fuel  saving  before 
the  brick  has  to  be  paid  for. 


The  Arch  is  the  quickest, 
least  expensive  way  to  in- 
crease the  steaming  power 
of  any  locomotive. 


If  this  is  clear  to  you,  clip  it  and  keep  it.     If  it  is  not  clear 
to  you,  write  us. 

AMERICAN  ARCH  COMPANY,  Inc. 

J^comotroe  Qomhustion  6'ngineers 


//  €ast  42nd  Street 
NEW  YORK 


iMc  Qormick  'Building 
CHICAGO 
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Franklin  Automatic  Firedoor 
Butterfly  Type 


Not  a  Cent  in  Seven  Years 


"  In  seven  years  of  service  not  a  single  cent  was 
spent  for  maintenance  on  the  Franklin  No.  8 
Firedoor." — Master  Mechanic. 

Franklin  Firedoors  are  designed  for  just  such  a 
result. 

They  are  built  to  save  fuel,  reduce  boiler- main- 
tenance and  protect  lives-^not  to  decorate  a 
repair  shop. 

Hardened  pins  and  bushings  protect  all  points 
that  wear.  This  is  a  refinement  peculiar  to 
Franklin. 

It  is  expressive  of  the  Franklin  policy  to  build 
a  fire  door  that  the  repair  man  rarely  sees. 

Franklin  Railway  Supply  Company,  Inc. 

17  East  42nd  Street,  New  York 

332  So.  Michigan  Avenue         1209-12  Praetorian  Bldg.  774  Monadnock  Bldg. 

Chicago.  III.  Dallas,  Texas.  San  Francisco,  CaL 

Franklin  Railway  Supply  Company  of  Canada,  Lunited,  Montreal 
Export  Departmeni — lotemabotial  Railway  Supply  Co. — 30  Chuich  Sc  New  Yorit 


"^e  FRANKLIN  S^utomatic  FIRE  DOOR 
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Syphons  Stimulate  Steam  Generation 


Bulletin  No.  5  ex- 
plains how  Nicholson 
Thermic  Syphons  in- 
crease capacity  with- 
out adding  to  the 
maintenance  burden. 
Write  for  your  copy. 


THINK  of  the  number  of  locomotives  on  your 
road  that  need  more  steaming  power. 

That  is  all  they  now  lack  to  enable  them  to  haul 
more  tons. 

How  can  more  steaming  power  be  secured  with- 
out sacrifice  of  fuel  economy? 

1.  By  increasing  the  heating  surface. 

2.  By  stimulating  boiler  water  circula- 
tion, thus  speeding  the  steam-making 
process. 

Nicholson  Thermic  Syphons  do  both.  Additional 
area  is  provided  at  the  hottest  part  of  the  firebox. 
The  entire  contents  of  the  boiler  is  kept  con- 
stantly in  motion,  stimulating  steam  generation. 

Syphons  can  be -quickly  installed  at  the  next  shop- 
ping. Fuel  savings  will  pay  for  them  in  a  few 
months. 


Montreal 


140  South  Dearborn  Street,  Chicago,  Illinois 

The  Holden   Company,  Limited 
Toronto  Winnipeg 


Vancouver 


MCHOLSON  THERMIC  SYPHOM 

— the  Heart  of  the  Locomotive 


mm.W  -W  '^r::-gr:::Sr  l!r.:..-y  •gr^,-y-:,r^r-...'y^..-y..'y,-g^  -y  ..iTL^^vy^^l 
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This  Parkesburg  Tube  is  in  good  condition  today,  after  33  years 
of  service ;  sound  and  free  from  pitting  or  other  signs  of  corrosion. 


IF 


The  Price  Per  Foot  Seems  High 


How  Parkesburg  Char- 
coal Iron  Boiler  Tubes 
are  made,  why  they 
last  loader  than  tubes 
ot  other  material,  and 
a  Dumber  of  actual  in- 
stances of  long  and 
economical  tube  service 
are  interestingly  told 
in  "Parkesburg  Tubes". 
Send  for  a  copy. 


When  comparing  the  price  per  foot  of  charcoal 
iron  boiler  tubes,  please  bear  in  mind: 

Parkesburg  Tubes  are  very  carefully 
made. 

None  but  the  best  grade  of  charcoal 
and  the  finest  basic  materials  are  used. 

Manufacturing  precautions  exclusive 
with  Parkesburg  add  to  our  costs  and 
send  many  tubes  to  our  scrap  pile — but 
keep  them  out  of  yours. 

Operating  the  only  mill  devoted  exclu- 
sively to  the  production  of  charcoal  iron 
tubes,  and  v^^ith  fifty-one  years  of  manu- 
facturing experience,  we  have  been  able 
to  reduce  purchasing  and  operating 
costs  to  the  minimum  consistent  with 
Parkesburg  Quality. 

When  you  place  an  order  for  Parkesburg  Char- 
coal Iron  Boiler  Tubes  you  are  buying  at  the 
lowest  price  at  which  it  is  possible  to  obtain 
genuine  charcoal  iron  boiler  tubes  of  the 
Parkesburg  standard  and  you  are  assuring  your- 
self of  the  longest-lived,  most  economical  tubes 
you  can  put  in  a  boiler. 

Look  beyond  the  price  per  foot.  Consider  the 
service  life — which  really  determines  the  cost — 
and  specify  Parkesburgs. 

The  Parkesburg  Iron  Company 

Parkesburg,  Pa. 
BRANCH     OFFICES 

NewYork.SOCbarcb  Street— Boston,  Oliver  Building— Cbiemto.Fisber  BuiHint 

Pbiladelpbia,    Commercial    Trust   Building  -  Si.     Louis,     Security  BuiMiBt 

San   Francisco.  Rialto  Building    —    Montreal,    New    Birks  Building 

St.  Paul,  906  Merchants  Bank  Building 

EXPORT    AGENTS 

Wonbam,  Bates  &  Gooie  Tradint  Corporttion  ^New  York 
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Connections  That  Do  Not  Fail 

LOOK  at  this  illustration — study  these  engine  tender  connections.  You 
know  the  troubles  you  have  always  had  in  the  past,  caused  by  alternate 
freezing  and  thawing  when  non-metallic  equipment  was  used — the  frequent 
renewals,  heavy  maintenance  costs,  engine  failures  and  delays. 

Get  away  from  all  these  connection  worries  by  starting  right  now  to  equip  your 
locomotives  with — 

BARCO  3V  Connections 

the  connections  which  do  not  fail.  Intense  cold,  high  steam  or  air  pressures,  the  gruelhng 
service  to  which  they  are  subjected  in  their  exposed  position — none  of  these  factors  can 
affect  them — because  of  their  durable,  all  metal  construction.  Perfectly  flexible,  too — 
they  take  all  curves  and  switches  without  strain  and  without  restricting  the  flow. 

There  is  a  Barco  Representative  in  your  vicinity  who  will  gladly 
furnish  facts    and   figures — when    may    he   call?      Write   today. 

Barco   Manufacturing   Company 


1801    WINNEMAC  AVE..  CHICAGO.   ILL 


IN  CAN.'KDA 

MONTREAL     -     TORONTO 


THE  HOLDEN  CO.,  LTD. 


IN  CANADA 

WINNIPEG    -    VANCOUVER 
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Mikado  Type  Locomotives 
in  heavy   freight  service   on  the   Burlington 

'T^HE  Chicago,  Burlington  and 
Quincy  uses  two  classes  of 
Baldwin  Mikados  in  heavy  freight 
traffic — O-l,  with  27  x  30-inch  cyl- 
inders, developing  a  tractive  force 
of  52,300  pounds,  and  0-3,  with  28 
X  32-inch  cylinders,  developing  a 
tractive  force  of  60,000  pounds. 
Both  classes  have  64-inch  driving 
wheels,  and  are  doing  fine  work  in 
heavy  drag  service,  as  well  as  in 
handling  perishable  freight  and 
live  stock,  a  large  amount  of 
which  is  moved  over  this  railroad. 

West-bound     from     Chicago     to 

Mendota,  83  miles,  the  Class  0-3 

locomotives  handle'2700  tons  as 

far  as  Aurora,  38  miles  out,  over  a 

grade  of  0.3  per  cent  26  miles  long. 

Between  Aurora  and  Mendota,  both  East  and  West-bound,  the  rating  for 

Class  0-3  is  5,000  tons.    The  illustration  shows  one  of  the  0-3  locomotives 

pulling  out  of  the  Chicago  yards  with  a  train  of  empty  stock  cars. 


THE  BALDWIN  LOCOMOTIVE  WORKS 
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ELVIN  STOKERS 


EVERY  Elvin  Stoker  in  operation  is  standing  the  test 
of  service  under  all  conditions  and  no  better  recom- 
mendation for  their  use  as  standard  equipment  could  be 
made. 

The  ability  of  Elvin  Stokers  to  reduce  operating  and  main- 
tenance costs  to  a  reasonable  ratio,  while  developing 
more  gross  ton  miles  is  claiming  more  than  the  ordinary 
attention  of  railway  officials — it  is  setting  standards  of 
stoker  performance  without  duplication. 

To  install  an  Elvin  Stoker  on  any  locomotive  is  to  pre- 
vent power  loss — conserve  fuel — increase  revenue. 


The  Elvin  Mechanical  Stoker  Company 


50  Church  Street 


New  York  City 
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Showing  the  Way 


Three  Cylinder  Mohawk  Type  Locomotive 
Built  for  New  York  Central  Railroad 


Three  Cylinders — 25  x  28  inches 

Weight  of  Engine — 367,000  pounds 

Diameter  of  Driving  Wheels — 69  inches 

Boiler  Pressure — 200  pounds 

Tractive  Power  with  Booster — 75,700  pounds. 


AMERICAN    LOCOMOTIVE    COMPANY 


30  Church  Street 


New  York  City 
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"AT  ANY  RATE,  WE'VE 

GOT  A  DUPLEX  STOKER" 


And  because  he  did  have  a  Duplex  Stoker,  the  engineer  calmly  watched 
them  couple  on  the  extra  coaches  which  had  been  ordered  at  the  last  minute 
to  accommodate  an  unexpected  traffic  rush,  and  which,  to  the  railroad,  meant 
extra  revenue. 

With  ordinary  hand-firing,  additional  coaches  are  apt  to  mean  long,  slow 
pulls  and  late  arrival  at  destination,  but  Duplex  Stokers  provide  the  extra 
margin  of  power  which  makes  it  possible  to  handle  extra  tonnage  and  still 
adhere  to  schedules. 

Large  locomotives  in  either  freight  or  passenger  service  must  be  stoker- 
fired  to  be  operated  economically. 


Duplex  Stokers  will  bring  out  full  capacity  of 
locomotive;  will  haul  more  tonnage  per  freight 
train;  will  make  quicker  trip  with  regular  num- 
ber of  cars  per  train;  will  make  up  lost  time; 
will  make  hard  schedules  on  time;  will  take 
an  extra  car  or  two  on  heavy  passenger  trains 
without  trouble;  will  enable  passenger  trains 
to  make  extra  divisions  without  fire-cleaning; 
will  carry  thin,  extra-hot  fire;  WILL  IN- 
CREASE EARNING  POWER  OF  ANY 
LARGE    LOCOMOTIVE! 


6000  of  our  Stokers  in  Service  on  79  Railroads 

— "because  the  Promise  has 
been  Performed" 

LOCOMOTIVE   STOKER   CO. 

Main  Office  and  Works— 30  General  Robinson  St.,  West, 
Northside,  PJTTSBURGH,  PA. 

Hudson    Terminal    BIdg. 
SO   Church   St. 
NEW   YORK 


Munsey   Bldg. 

1329  "E"   St.,   N.  W. 

WASHINGTON 


Railway   Exchange   BIdg. 

80    E.   Jackson    Blvd. 

CHICAGO 
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3VS 

Compressor 


THIS    PARTICULAR 
MACHINE— 

is  the  justly  famous  3VS 
Compressor  which  is  found 
in  so  many  railroad  shops, 
roundhouses,  power  stations 
and  signal  plants.  It  is  fur- 
nished in  capacities  ranging 
from  115  to  520  cu.  ft.  piston 
displacement,  with  either 
D.C.  or  A.C.  motor.  Note 
the  HP  Automatic  Control 
indicated  by  the  finger.  This 
is  an  exclusive  feature  not 
found  on  any  but  Westing- 
house    Compressors. 


Compressed  Air  Needs 

The  compressed  air  needs  of  many  railroad  shops  and 
plants  are  efficiently  taken  care  of  by  Westinghouse- 
National  Air  Compressors. 

These  machines  are  built  especially  for  industrial 
use  and  oflfer  so  many  important  advantages  that  they 
have  become  known  as  the  standard  of  quality  and 
economy  in  the  air  compressor  field. 

Only  on  these  compressors  will  you  find  the  distinc-- 
tive  "HP"  Automatic  Control,  which  starts  and  stops 
the  motor  in  exact  accordance  with  your  air  require- 
ments. No  power  is  wasted  and  no  special  attention 
is  required  to  insure  satisfactory  operation  under  all 
conditions. 

From  our  complete  line  you  will  be  able  to  select  a 
compressor  for  any  specific  need.  Portable  or  station- 
ary installations. 

WRITE  FOR  THE  WESTINGHOUSE-NATIONAL  CATALOG 

Westinghouse  Air  Brake  Co. 


New  York 


General  Offices  and  Works,   Wilmerdino,  Pa. 

Cmicaoo  St.  LOUIS  san  Francisco 


Washington 
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BOILER  CORROSION  ARRESTED 


The  use  of 

The  Bird-Archer 

Chemicals 

did  this 


u$j*  ♦    •    •  {•  ^    •    .• 

*  '^      '     ♦     «    !• :  e      «     ^ 
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This  condition 
occurred  pre- 
viously to  use  of 
The  Bird-Archer 
Chemicals 


In    above    photographic    reproduction,    the    stenciling    reads    as    follows:      "Original 

crown    sheet    applied    4-17-15.       New    piece   applied    to    front   section    of    crown    sheet 

7-31-19.      Sheet  removed    10-1  1-23. •• 


A  Southwestern  line  afflicted  with  corrosive  condi- 
tions in  its  boilers  decided  to  test  the  merits  of 
The  Bird-Archer  Chemical  treatment  adapted  to  this 
condition. 

■  A  badly  pitted  fire-box  was  selected  for  the  test  and  a 
crown  sheet  patch  of  sizable  dimensions  was  welded 
into  the  old  crown.  The  use  of  the  chemicals  was  then 
started. 

After  something  more  than  three  years  the  entire 
crown  sheet  was  removed  for  observation.  The  noted 
result  as  shown  in  the  above  photograph,  was  absolute 
evidence  that  the  pitting  was  stopped. 

The  cost  of  the  chemicals  was  almost  negligible  in 
view  of  the  results  obtained. 

THE   BIRD -ARCHER   COMPANY 


NEW  YORK 


CHICAGO 


ST.    LOUIS 


MONTREAL 
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Worthington  Locomotive  Feed  Water  Heater 


j^^^  t 


>S?^-^^^^?y:^r: 


B.  T.  U'S 

Saving  per  engine  per  month 


Think  of  it!  over  a  billion  B.  T.  U's 
saved  per  engine  per  month.  This  is 
the  figure  resulting  from  data  gathered 
on  the  performance  of  30  locomotives, 
equipped  with  the  Worthington  heater. 
The  records  cover  the  30  engines  and 
their  operation  over  one  division  for 
three  months.  The  total  fuel  saved 
was  103  carloads  or  over  three  thou- 
sand tons. 


Sectional  view  of  the  Worthington 
heater  showing  hot  and  co  d  water 
pump  pistons  at  the  right  and  heat- 
ing chamber  at  the  left. 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

F..ecut,veOff.ccs:      1,  5  Broadway,  New  Yo.k  C.ty.      Bran.h  Offices  in  24  La,ge  Cities 


W-281.8 


Dcane  WorVs,  Holyl"-  Man. 

Blake  a:  Knowles  Works 

Eait  Cambridge,  Mais. 

Worthington  Works 

Harrison,  S.  J. 

Laidlaw  Works,  Cindnnati,  Ohio- 


Hazlcton  Works 


Gas  Engine  Works,  Cudahy.  JVii. 

Power  a:  Mining  Works 

Cudahy.  Wii. 

Snow-Holly  Work* 

Buffalo,  N.  Y. 


Epping-CarptWer,  Pitlsburgh,  Pat 
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U-LOY 

STEELS 

Help   the   Round   House    Foreman 

The  Round  House  Foreman's  job  is  one 
of  the  hardest  in  the  mechanical  depart- 
ment of  any  railroad.  Why  add  un- 
necessary troubles  by  using  inferior 
steel  in  machinery  parts,  which  cause 
failure  and  more  headaches  for  the 
foreman? 

U-LOY  carbon  vanadium  steel,  normal- 
ized, will  reduce  your  failures  to  a 
minimum. 

Take  advantage  of  our  consulting  serv- 
ice. Our  railroad  men  have  picked  up 
a  lot  of  mighty  valuable  information  in 
their  travels  which  they  will  be  glad  to 
pass  on  to  you. 

UNITED   ALLOY   STEEL   CORPORATION,   CANTOV,  OHIO 

New   York  Chicago  San   Francisco 

Syracuse  Detroit  Indianapolis 

Cleveland  Pittsburgh  Portland 

U-LOY  TOi^CAN 

STEELS  METAL 

Special    analysis    and    alloy   steels  Commercially  pure  iron  alloyed  with 

made  to  your  specification  or  ours  ^?PP=^.  *°  "''t^'"  ^^l  S^-^^^test  possi- 

for  any  required  purpose.         ■  ble  resistance  to  rust  and  corrosion. 

MADE  BY   THE   OLDEST   AND   LARGEST   PRODUCERS    OF    HIGH-GRADE   ALLOY   STEEL. 

UNITED  ALLOY  STEEL  CORPORATION 
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Scientific  Treaiment  of  Boiler  Feed  Wer 


Q/r^or/i 


heading  the  Way  For 
36  Years 


For  36  years  Dearborn  has  maintained  that  accurate 
analysis  of  the  boiler  feed  water,  proper  reagents  compounded 
for  the  injurious  salts  found  and  laboratory  control  of  chang- 
ing conditions,  constitute  the  only  effective  method  of  water 
treatment. 

While  other  propositions  have  been  tried  out  from  time  to 
time  through  the  years,  none  have  withstood  the  test  of  actual 
service.  The  injurious  salts  in  the  water  must  be  changed, 
and  made  harmless — so  called  "metal"  or  "protective"  coat- 
ings, etc.,  are  useless,  otherwise,  and  "one  formula  compounds" 
cannot  meet  the  problems  presented  by  different  supplies  of 
varying  character. 

We  keep  constantly  ahead  of  our  subject — and  gfve  indi- 
vidual attention  in  our  laboratory,  engineering  and  manufac- 
turing departments  to  each  customer's  need. 

— With  this  result: 

For  36  years  we  have  gained  and  held  an  average  of  more 
than  three  new  accounts  daily. 

Have  you  tried  Dearborn  Service?  If  not,  will  you  talk 
over  your  feed  water  problems  with  the  Dearborn  Salesman 
next  time  he  calls? 


Dearborn  Chemical  Company 


332  SOUTH  MICHIGAN  AVENUE 
CHICAGO 


299  BROADWAY 
NEW  YORK  CITY 


— 'a'-'-o  9  o  ^■0-i^o>d3!>±ijii:^^:c-iri^ 
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Only  a  Simple  Heating 
and  a  Slo^v,  Air  Cooling 

NORMALIZING,  i.  e.,  a  single  heating  and 
slow  cooling  in  still  air,  is  the  only  treatment 
required  with  Carbon- Vanadium  main  and  side  rods, 
piston  rods,  axles  and  other  forgings. 

This  simple  alloy  steel  requires  absolutely  no  quench- 
ing and  tempering. 

In  its  Normalized  condition,  a  Carbon -Vanadium 
Forging  will  have  minimum  yield  point  of  60,000 
pounds  to  the  square  inch,  tensile  strength  of 
90,000  pounds,  elongation  (in  two  inches)  of  20%, 
and  reduction  of  area,  40%. 

In  addition  to  the  strength  and  toughness  evidenced 
by  its  physical  properties.  Carbon- Vanadium  possesses 
the  characteristic  shock-resisting  and  anti-fatigue  quali- 
ties characteristic  of  all  steels  containing  Vanadium. 

Write  for  information  about  Carbon- Vanadium  Forg- 
ing Steel  and  the  thousands  of  Carbon -Vanadium 
parts  on  the  locomotives  of  many  roads.  Or,  let  us 
recommend  steel  makers  and  forging  companies 
from  whom  you  can  get  Carbon- Vanadium  Forgings, 
Billets  or  Blooms. 

VANADIUM  CORPORATION 
OF  AMERICA 


NEW  YORK 

}20  Broadway 


DETROIT 

Book  Bldq 


VANADIUM  Steels 


for  Strength ,  Toughness  and  Durability 
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Turning   Sleeves 


W 


'% 


'^Ssfe^..^ 


mstincr    Brake    Hcnd'- 


•:;VS3 


^jsmstmMxm/Bis^^mm^^y 


When  repairing  Brake  Beams,  it  should  be  borne  in  mind 
that  they  will  be  required  to  perform  the  same  work  as  new 
beams.     Creco  parts  are  machined  to  fit. 


^'"' 


^jisSifesca^ 


>'m  I 
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The  tougher  the  test,  the  better 
Wood's  show  their  superiority 

Take  a  shovel  from  any  one  of  the  four  standard 
grades  of  Wood's  carbon  steel  shovels.  Test  it  in 
comparison  with  any  other  shovel  of  similar  grade. 
Grade  for  grade,  shovel  for  shovel,  Wood's  readily 
prove  their  superiority. 

Compare  the  wearing  qualities  of  the  blades. 
Compare  the  strength  of  their  handles,  the  perfec- 
tion of  their  welds,  the  toughness  of  their  straps. 
Point  for  point.  Wood's  top  them  all. 

Then  you  come  to  the  H.  K.  Wood's  NLo-lyb- 
den-um  Steel  Shovel.  Comparisons  cease.  Stack  a 
carbon  steel  shovel  up  against  it  and  all  you  get  is  a 
contrast. 

H.  K.  Wood's  Mo-Zj/^-den-um  Steel  Shovels  are 
harder,  tougher  and  lighter  for  a  given  strength 
than  any  shovel  made.  The  difference  is  overwhelm- 
ing. They  outwear  other  shovels  two  to  six  times. 
They  easily  stand  abuse  no  other  shovel  could  sur- 
vive. Every  conceivable  test — thousands  have  been 
made — proves  their  absolute  shovel  supremacy. 

If  you  want  carbon  steel  shovels,  buy  Wood's. 
You  can't  get  better.  But  if  you  want  the  finest 
shovel  in  the  world,  buy  H.  K.  Wood's  Mo-!yb- 
den-um  Steel  Shovel. 

Let  us  give  you  complete  information  about  the 
application  of  Wood's  Shovels  to  all  your  needs.  ^ 

THE  WOOD  SHOVEL  &  TOOL  COMPANY 
,  Piqua,  Ohio,  U.  S.  A. 

▼▼^^^^^^    ^  ^-^  The  American  SuperSteel      %^^Mf%^W^^A^ 
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CRANE    PROGR 
SIX  NEW  LINES 

of  Valves  and  Fittings 
For  steam,  water,  oil  and  gas 


Series 

Series 

Series 

15 
I  50  Steam 

25 
250  Steam 

35 
350  Steam 

300  Water 

500  Water 

700  Water 

1 

\ 

1 

/ 

WORKING    PRESSURES 

/ 

1 

\ 

Series 

Series 

Series 

50 
300  Steam 

IS 
750  Steam 

150 
I  500  Steam 

1000  Water 

I  500  Water 

3000  Water 

CRANE 

GENERAL  OFFICES;      CRANE   BUILDING.   836  S.    MICHIGAN   AVE..   CHICAGO 

Branches  and  Sales  Offices  in  One  Hundred  and  Forty  Cities 

National  Exhibit  Rooms:  Chicago,  New  York,  Atlantic  City 

JForks:  Chicago,  Bridgeport,  Birmingham,  Chattanooga  and  Trenton 

CRANE,  LIMITED,  MONTREAL.    CR.ANE-BENNETT.  Ltd..  LONDON 

CRANE  EXPORT  CORPORATION:   NEW  YORK.  SAN   FRANCISCO 

C'i  CRt\NE,  PARIS 


iSPi 


^ 


GaU  Vdvc,  47-A 
Series  15 


Cull  I'al-.r,  3005-H 
Series  liU 


K8 


RAILWAY     MECHANICAL     ENGINEER 


December,  1923 


WINE  DOOR  LOCKS 


ECONOMY 


ELIMINATING   all   possibilities   of   danger  to  men  unloading  cars,  is  one  of 
the  cardinal  features  of  the  Wine  Door   Lock.       Simple  in   construction   it 
requires  but  a  small  hammer  to  knock  out  the  dog,  insuring  safety  to  the  operator. 

Designed  with  but  three  simple  parts,  they  practically  throw  open  the  doors  to 
economy  by  reducing  first  cost.  The  scrap  material  removed  from  old  cars  will 
pay  for  their  installation.  Naturally  the  few  parts  reduce  maintenance  costs  to  a 
minimum. 

From  200  to  1200  lbs.  reduction  in  the  dead  weight  of  the  cars  is  an  item  in  itself 
that  requires  no  further  discussion;  and  by  reducing  the  unloading  time  and  costs 
they  also  assist  in  maintaining  desired  car  mileage. 

Their  dependability  is  positive,  the  greater  the  load,  the  tighter  they  grip,  thereby 

preventing  loss  of  loads,  dropped  in  transit. 

„^  jc  ijir  i-jT.rr         ,  ,  —For    Detailed    Description 

Facts  and  figures  gladly  furnished.     Write  for  them  today.  Locomotive  Cyclopedia  1922 


The  Wine  Railway  Appliance  Co. 


Grand  Central  Terminal 
New  York 


Toledo,  Ohio 


Peoples  Gas  Building 
Chicago,  111. 
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LIFE  RESTORED 


bv  a  siiti 
adjusts 


0»£»<?lO*«»O-#'»«>,«Ctoi«»O 


¥. 


a 


t 


Jben  other  lears  are 
being  discaroed  because 
of  wear  on  the  friction 
part$4he  CaMwelliear 
IS  restored  to  it^  imiial 
efficieiicii  bif  a  simple 
fiiiclw  adjiistitteitt. 

It  is  themreadM  for 
aiiotlier  lon^  period  of 
ievere  servicei  after 
wliiclt  a  similar  simple 
adiiistmeiit  Ames  it  still 
a  third  perioddf  ii^dMi  Me 

UNION  DRAFT  GEARCQ 

332  S.MICHIGAN  AVE.        CHICAGO,  ILL 
T!?/^NSPORTATIONBIDG.    MONTREAl.CAN. 


'•««»aiW!l*<m<>vaft&*tffe5.i3se> ; 


_©r*5»f^>:C|fS).'<&#S5"'»:C<»5«(V'3 
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Keeping  cars  off  the  "rip"  track  and 

lowering  car-repair  costs 


Solving  it  with 
steel 


Parts  that 
failed  frequently 


Reducing 
casting  costs 


Reducing 
assembly  costs 


Bulletins  sent 
on  request 


DURING  the  last  three  years,  over  a  dozen  railroads  with  headquarters  in 
the  middle  west  have  resolutely  attacked  the  problem  of  lowering  repair 
costs  on  freight  cars  by  using  steel  castings. 
Their  attack  resolved  itself  into  two  principal  elements. 

The  first  consisted  of  studying  the  parts  that  failed,  to  find  out  whether  or  not  the 
number  of  failures  could  be  reduced. 

Parts  such  as  the  brake  strut  shown  above,  brake  wheels,  truck  columns,  door 
guides,  brake  head  castings  and  many  others  that  failed  frequently  in  service 
were  studied  first. 

In  every  case  we  were  able  to  produce  repair  parts  of  steel— so  strong  and  service- 
able that  they  helped  materially  in  diminishing  the  number  of  cars  on  the  "rip"  tracks. 
In  many  cases  we  were  able  to  reduce  even  the  first  cost  of  the  castings. 
Second,  the  attack  was  concentrated  on  getting  steel  parts— intended  for  assem- 
bling without  being  machined  — so  true  to  pattern  that  the  usual  difficulties  and 
costs  due  to  off-size  castings  would  be  eliminated. 

In  every  case  Nugent  Steel  Castings  proved  so  uniformly  true  to  pattern  that 
they  did  away  with  the  machining,  chipping  and  grinding  so  frequently  necessary 
when  ordinary  castings  w  ere  used. 

A  description  of  the  founding  methods  used  to  achieve  these  results  is  contained 
in  our  A  series  of  41  bulletins. 
A  complete  set  is  sent  free  on  request  to  anyone  writing  on  business  stationery. 

Nugent  Steel  Castings  Company,  formerly  Electric  Steel  Company 

31st  and  Wood  Streets,  Chicago 


NUGENT    STEELD 
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'CARNEGIE' 


—the  name 

that  guarantees 

Service 

to  users 

of  Wheels 


^  - 

'The  Proof  is  in  the  Wearing' 


Carnegie  Steel  Company 

GENERAL  OFFICES:     ,T~,TA"h  "IVe"^?;^    PITTSBURGH,  PA. 
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Millions  for  Safety 


Safety  First  is  far  more  than  a  senti- 
ment, or  watchword  with  the  railroads — 
IT'S  a  principle  of  action  that  underlies 
the  whole  structure  of  railroad  efficiency 
and  service. 

Reputation  and  patronage  are  built  on 
it.  Millions  of  dollars  yearly  are  spent 
for  it.  Equipment  of  highest  merit  is 
none  too  good  to  make  it  a  living,  practi- 
cable, thing  of  action. 

Therefore,  over  a  long  term  of  years 
many  railroads  have  found  it  desirable 
to  clinch  one  big  item  in  the  surr  total 
of  railway  safety  by  specifying 

Goodrich 

"Locomotive  Fire  Hose  ' 

''^est  in.thc  Lona  Run' 


Built  for  the  hardest  kind   of  use 
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POR    one    hundred     and    thirteen    years    every 
achievement    of    Lukens    has    been    the    result, 
not  of  mere  "happening"   but  of  determined  pur- 
pose. 

Persistence  —  ability  —  resourcefulness  have  com- 
bined to  develop  in  Lukens  steel  matchless  quality. 

Foresight  has  created  capacity  to  deliver  the 
World's  Largest  Steel  Plates — making  pos- 
sible One  Piece  Crown  and  Side  Sheets. 

In  boiler  design  this  means  no  seams — less  rivets 
— greater  strength — lower  construction  and  main- 
tenance cost. 

LUKENS  STEEL  COMPANY 


CoatesTille 


Pennsylvaiiia 


/ 


TKc  tUorld's  Largest  Plate  TOill/ 


it 


„><••' 


Invaluable  in 
Tight  Places" 

In  tight  awkward  places  where  a  positive  grip 
is  necessary  Williams  "Bull-  Dog"  Wrenches  are 
indispen^ble,  after  their  first  trial. 

Their  jaws  grip!  Round,  square,  hexagon — in 
fact,  any  and  every  shape  that  will  fit  between 
their  tough,  oil  tempered  jaws,  as  these  wrenches 
are  drop-forged  from  a  specially  fine  grade  of  high 
carbon  steel  and  carefully  tempered  in  oil.  They 
are  solid,  dependable  tools  that  are  practically 
indestructible. 

Their  simplicity,  strength,  efficiency  and  ease 
of  operation  is  appealing  especially  for  railroad 
work. 

Would  you  like  a  copy  of  our  latest  catalog? 
J.    H.    WILLIAMS   &   CO. 

Brooklyn  Buffalo  Chicago 
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The  National  Coiled  Spring  Journal  Box 


A.R.A.Hin3'e  LU3' 


Pin  Riveted  Over 


Continuous  Bearing' Surface 
Milled  to  insure  Oil-Ti^'ht 
and  Dust-Proof  fit  of  Lid. 


Meets  all  the  require- 
ments of  the  American 
Railroad  Association  for 
the  maximunn  protection 
of  Car  Journals. 

Write   For    Information 


The  National  Malleable  Castings  Co. 


CLEVELAND 
SHARGN.PA. 


CHICAGO  INDIANAPOLIS  TOLEDO 

MELROSE  PARKJLL.  EAST  SILOUIS.ILL. 


■fm^^Brnm^mimmm^sm^ismms^^i::':  :t.^?r'^'^^@asi:^;: 


Dixon's  Flake  Graphite 

Engineers  who  use  Dixon's  Flake  Graphite  regularly  as  a 
lubricant  do  not  worry  about  hot  boxes  or  scored  cylinders. 
They  know  that  their  machines  are  giving  better  and  more 
economical  service  than  if  lubricated  with  oil  alone. 

Dixon's  Flake  Graphite  reduces  the  friction  in  steam  cylinders 
and  valves  to  the  minimum,  and  thus  lengthens  the  life  of 
packing  rings,  prevents  scoring,  reduces  blowing,  eliminates 
oil  from  the  exhaust  and  saves  coal. 

We  will  send  Booklet  No.  7-C  upon  request. 


JOSEPH    DIXON    CRUCIBLE 
^^      COMPANY      ^^ 

•    — ^-"''  EstabUshed    1827 

Jersey    City,  New   Jersey 


No.   1 — Large  Flakes 
No.    2 — Small    Flakes 
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McMyler-Interstate 

Locomotive  Forgings      I 


Main  Rods  Piston  Rods 

Crank  Vita         •         Axles     ' 
Carbon  and  alloy  stcol 


McMyler-Intentate  railroad  forc- 
ings are  giving  good  service  on  a 
number  of  representative  railroads. 

We  shall  be  glad  to  tell  you  where 
you  may  inspect  our  forgings, — or 
better  stOl,  make  a  personal  survey 
of  our  facilities  and  our  products  the 
next  time  you  come  to  Cleveland. 


mm- 


'     Locomotive  Cranes    «    nie  Drivers    •    Derridi  Cars    •>    Car  Dumpers 

The  McMyler-Interstate  Co.  Cleveland 


NEW  TORK  CHICAOO 


DETROIT  SAN  FRANCISCO 


FOR       . 
NON-LIFTING    INJECTORS 


»cjhi€ei/v. 


1600  Hamilton  St.,  PHILADELPHIA  PA. 

BALANCED  STARTING  VALVE 
STYLE  V-C 

A    RADICAL    AND    SUCCESSFUL    DEPARTURE 
FROM    FORMER    MODELS 


It  remains  STEAM-TIGHT  IN  SERVICE 
It  cannot  jar  open 

MAIN    AND    PILOT    VALVES    ARE    VERTICAL 
STEAM  CHECKS,  LOOSELY  FITTED  TO 
STEM  AND  SELF-GRINDING 

It  can  be  used  as  a  heater 
It  can  be  placed  inside  or  outside  of  cab 


Simplest  Design,   No  Unnecessary  Parts 

LABOR-SAVING    MACHINE    TOOLS  DRILL  GRINDERS         SHAFTING 

TOOL  -GRINDERS        INJECTORS 
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PROOF 


Cominonwealth 

Devices  Pay 
For  Themselves 


Recently  one  of  our  engineers 
had  occasion  to  inspect  a  bag- 
gage car  built  several  years  ago 
and  equipped  with  Common- 
wealth Trucks  with  pedestals 
cast  integral. 

They  were  in  good  condition 
after  constant  service  running 
into  hundreds  of  thousands  of 
miles. 

The  Car  Foremen  and  vari- 
ous others  of  whom  inquiry  was 
made,  did  not  recall  that  these 
Trucks  ever  required  any  atten- 
tion, except  changing  of  the 
wheels,  or  renewing  the  remov- 
able wearing  faces  of  the 
pedestals. 

The  pedestals  were  in  perfect 
condition,  proving  that  years 
ago  we  were  successful  in  mak- 
ing Cast  Steel  Truck  Frames 
with  integral  pedestals. 

Commonwealth  Steel  Company 

St.  Louis 
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Boyden  Co-ordinating 
Six  Wheel  Truck 

ON  straight  line  travel  these  trucks  give 
added  smoothness,  equalizing  any  verti- 
cal inequalities  of  the  track,  but  It's  On  the 
Curves   that    they    perform    as   no    other    truck 

can here    is    where    the    wheels    roll    w^ithout 

drag  or  binding,   and   respond  to  every  ounce 
of  steam,  saving  real  dollars. 

(Patented  and  Patents  Pending.) 

BOYDEN  STEELCORPORATION 

BALTIMORE,    MD. 


THE  UNA-FLOW 
STEAM  ENGINE 

By  Prof.  Stumpf 

contains  a  chapter  on  Locomotives  —  25 
pages  of  practical  data  illustrated  by  nu- 
merous cuts  and  pointing  the  way  to  im- 
provements in  locomotive  design. 

Send  $4.00  to 


STUMPFLOW 


DEISIGN 


STUMPF 
UNA-FLOW 
ENGINE  CO. 

INC. 

206  E.  G«nesee  St. 

SYRACUSE 

N.  Y. 


Q  &    C 

Devices  for  Railroads 

Derails 
Rail  Saws 
Skid  Shoes 
Rail  Braces 
Samson   Rail  Benders 
Guard  Rail  Clamps 
Electric  Snow  Melters 
Piston  Rod  Lubricators 
Rolled  Steel  Step  Joints 
Bonzano-Thomson  Rail  Joints 
Century  Steel  Fence  Posts 
Car  and  Engine  Replacers 
Sv^tch  and  Target  Stands 
Universal  and  Gilman-Brown 
Emergency  Knuckles 

The  0  &  C  Company,  90  West  St.,  N.  Y 


CHICAGO 


SAN  FRANCISCO 


ST.  LOUIS 


BAKK    tc    GOODELI, 
6t.   Paul 


SHKRBVBIfE  &  COKPADT 
BoitoD 


The  General  Supply  Co.  of  Canada,  Ltd.,  Ottawa 
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A  Dial  for  Elach 

THE  ASHTON  DOUBLE  DIAL  STEAM  GAGE 
is  particularly  designed  for  use  on  large  oil  burning 
locomotives  and  those  having  large  fire  boxes  which 
extend  far  into  the  cab. 

No  duplication  of  steam  pipes  and  lighting  facilities  is 
required.  The  convenience  and  economy  effected  by 
this  gage  is  obvious.  Engineer  and  fireman  read  the 
gage  from  their  respective  sides. 

Please  send  for  Circular  No.  52-D. 

THE  ASHTON  VALVE  CO. 


BOSTON,  MASS. 
161-179    Pint    St.,    CambrUtre    41 

NEW  YORK 
12S  Liberty  St. 


CHICAGO,    ILl- 
S65     Washingtxn     Blv^ 
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THE  VALUE  OF 

SUPERHEATERS 

FEED  WATER  HEATERS 

EXHAUST   STEAM    INJECTORS 

on  any  locomotive  is  measured  by 
the  difference  in  the  cost  of  oper- 
ating locomotives  with  them  and 
without  them. 

The    SUPERHEATER  COMPANY 

General  Offices:  17  E.  42nd  St.,  New  York 
Chicago:   Peoples   Gas   Bldg. 

For  Cinadi:   THE  SUFERHEATEB   CO.,   Ltd..   MsntrMl. 


For   detailed  description    tee   Loco- 
1  ^  motive     Cyclopedia,     1922     Edition 


ARRIVING 


What  Is   the  Engineer's  Report  ? 

Train— Extra  U.  S.  R.  R.  Engine— 2842 

Arriving  time— 2:20  P.  M.  Delay  2  hrs.  20  min. 

Cause  of  delay — Both  valves  blowing.  Necessary  to 
Kiic  up  train.  Engineer — J.  Jones. 

Bad  engine  failure,  is  it  not?  To  eliminate  such  failures 
and  reduce  valve  maintenance  costs  with  maximum  fuel 
conservation,  use 

THE     AMERICAN     SEMI-PLUG     VALVES 

Makers    of    American    Semi-Plup     Ftslon     I  a/ifs.     "Jack     if  ilson" 
High    Pressure    Valves.    I  alie    and    Piston    Packing    Rings 

C.  C.  YOUNG 

Successor  to 

AMERICAN  BALANCE  VALVE  COMPANY 

JERSEY  SHORE,  PENNSYLVANIA 


msi  mmm- 


GLOBE 


insure  perfect  air  conditions 


VENTILATORS 


IT  is  the  actual   every  day   performance  year  after  year  for  30   years  on   the 
buildings    and    cars    of    the     great    railway    systems    that    has    built    Globe 
reputation — made    passengers    comfortable    and    shop    men    active. 

Perfect  ventilation  at   the   lowest  cost   to  install — no   cost  to   operate. 

Simple,    strong,    stormproof,    they    are    effective    in    any    position    producing   a 
continual   exhaust,    irrespective    of   weather    conditions   and   without    draft. 

Blue  prints  sent  on  application. 


GLOBE  VENTILATOR  GOMPAN  Y        TROY,  N.Y. 


THE  TYLER  TUBE  &  PIPE  CO. 

KNOBBLED 

CHARCOAL  IRON 

LOCOMOTIVE  BOILER  TUBES 


Works  and  General  Offices: 
WASHINGTON         : :  PENNSYLVANIA 
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The 
Railway 
Materials 
Company 


Steel  Back 

Brake  Shoes 


1900 
Wrigley 
Building 
CHICAGO 

Singer 
Building 
NEW  YORK 


CHICAGO 
Wrigley  Building 


NEW  YORK 
Singer   Building 


FERGUSON  FURNACE  COMPANY 

Head   Office 

TOLEDO,  OHIO 

STANDARD  IN  RAILWAY  AND  LOCOMOTIVE  SHOPS 
WILL  REDUCE  FUEL  AND  LABOR  COSTS 


Robert  Mlucas  Co. 

199?  West  3a*  St.  CHICAGO. 

Creators  ^Makers 

LUCAS 

CEMENT 


•EST.  1912- 


As    a    protective    coating    for    car    roofs,    under    frames,    and    all    places    of   contact,    etc.,    llie    equal    of    Lucas    Cement    does    not    exist. 


A.  R.  A.  Standard  "D"  Coupler 

Penn  Coupler  Pitt  Coupler 

for  Cars  and  Locomotives 


Pitt  Pivoted  Coupler 

designed   especially  for  Passenger   Equipment   Cars 

Steel  Castings,  Forging  Billets  and  Ingots,  and  Rolled  Steel  Bars 

THE  McCONWAY  &  TORLEY  COMPANY 

48tli  Street  and  A.  V.  Railway,  Arsenal  Station 

PITTSBURGH,    PA. 
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Accumalatora,    Hydraulic. 
Chambersburg      Engineering 

Co- 
Hydraulic    Press   Mfg.    Co. 
NUes-Bement-Pond   Co. 
Soathwark    Fdry.    &    Mach. 

Co. 
United  Dnglneering  ft  Foy. 

Co-  ™. 

Watson-Sailman   Co.,    The. 

Acetylene,  Dissolved. 
Air  Redaction  Co. 
Prest-o-Lite   Co.,    Inc. 


Acetylene.    Gas. 
Prest-o-Lite   Co.. 


Inc. 


Acetylene  Weldins  Kods   and 

■Wire-  ,  „„ 

See  Welding  Eods  and  Wire. 

Air  Compressors — (See  Com- 
pressors, Air), 

Air  Drills— (See  DrillnK  Ma- 
chines, Portable  Pneu- 
matic). 

Air     Hammers  —  (See     Ham- 
mers,   Pneumatic). 
Air   HoiBts~(See  Hoists,  Air). 
Air  Hose — (See  Hose,   Air). 

Air  Lifts. 

Ingersoll-Rand  Co. 
Sullivan   Machinery   Co. 

Air  Eeserroir  Joints  —  (See 
Joints,    Air    Eeservoir). 

Arbor     Press  —  (See     Presses 

Arbor) . 
Arbors     and     Mandrels,     Ex- 
panding. 
Commonwealth  Supply  Co. 
Nicholson    &    Co.,    W.    H. 

Arbors   and    MandreU,    Solid. 
Brown  A  Sharpe  Mfg.   Co. 
Cleveland  Tvrlst  Drill  Co. 
IngersoU     MllUng     Machine 

Co.,   The. 
Nicholson  &  Co.,  W.  B. 

Arch,  Locomotive  Brick. 
American  Arch   Co. 

Arch  Tube  CJleaners  —  (See 
Tube   Cleaners). 

Arch  Tubes. 
National  Tube   Co. 
Parkesborg    Iron    Co. 

Architectural  Iron. 

Page   Steel   &   Wire    Co. 

Arreators,  'Electrio, 
General   Electric    Co. 

Asbestos  Sheet  Paper. 
Air   Reduction   Sales  Co. 

Aah   Pant,    Cast   Steel. 
Commonwealth   Steel   Co. 

Automatic  Chucking  and 
Turning  Machines  —  (See 
Lathea,  Automatic  Chuck- 
ing and  Turning). 

Automatic  Connectors  —  (See 
Connectors,     Automatic) . 

Automatic  Lever  Chucks  — 
(See  Chucks,  ftulck  Ac- 
tion). 

Automatic  Milling  Machines 
— (Eee  Milling  Machines, 
Automatic) . 

Automatic  Screw  Machines — 
(See  Screw  Machines.  Au- 
tomatic). 


Band   Saws. 

American      Saw      Mill      .Ma- 
chinery  Co. 

Banding  Presses,   Hydraulic— 
(See    Presses,    Banding). 

Bars,     Boring  —  (See     Boring 
Bars). 

Bars,    Concrete,    Eelnforclng. 

Carnegie  Steel  Co. 
Ryereon  &   Son,    Jos.   T. 

Bars,     Iron     and     Steel — (See 

also  Steel,  Tool). 
Carnegie  Steel  Co. 
McConway    &     Torley    Co.. 

The. 
Ryerson   &  Son.   Jos.  T. 
United    Alloy    Steel   Corp. 

Bars,   Heflned  Iron. 

Ryerson   &   Son,   Jos.   T. 

Batteries,    Storage, 
Prest-o-Lite    Co..    Inc. 

Bearings,    Center. 

American    Steel    Foundries. 
Chicago  Ry.    Equipment  Co. 
National      Malleable      Cast- 
ings Co. 
Nugent   Steel   Castings  Co. 

Bearings.    Driving   Box. 
Gill    Railway    Supply    Co. 

Bearings,    Side. 

American   Steel    Foundries. 
Chicago   Ry.    Equipment   Co. 
Nugent   Steel   Castings   Co. 
Wine  Railway  Appliance  Co. 

Belt   Dressing. 

Dixon    Crucible    Co.,    Joe. 

Belts. 

Goodrich    Rubber    Co.,    The 
B.    F. 

Belt   Shifters,    Mechanical. 
Greaves,    Klusman  Tool   Co. 

Belting,    Silent    (3hain  —  (See 
Chain  Drive). 

Bench   Legs. 

Brown  &  Sharpe   Mfg.   Co. 

Bending  Machines,    Hand  and 
Power, 
Buffalo  Forge  Co. 
Niles-Bement-Pond   Co. 
Pels   &  Co..    Henry. 
Rverson    &   Son,    Jos.    T. 
Sellers   &   Co.,    Inc.,    Wm. 
Southwark    Fdry.    &    Mach. 

Co. 
Underwood  Corp.,   H.   B. 
Watson-Stlllman  Co.,   The 


Bits,  liack  and  Bonding — 
(See  Drills.  Track  and 
Bonding), 

Bits  Machine  Tool— (See  Tool 
Holder  Bits — High  Speed 
Steel), 

Blocks,  Chain  —  (See  Hoists, 
Chain). 


Blooms,    Steel, 

Carnegie  Steel   Co. 

Blowers. 

Buffalo   Forge  Co. 
Jolinston    Mfg.    Co. 

Blower       Fitting       Automatic 
Smoke  Box. 
Barco    Mfg.    Co. 

Boiler   Chemicals. 

Dearborn    Chemical    Co. 

Boiler   Compounds — (See   Com- 
pounds,  Boiler), 

Boiler      Tube     Cleaners — (See 
Tube  Cleaners). 

Boiler    Washers    and    Testers. 
Sellers  &  Co.,   Inc.,   Wm. 

Boilers,   Locomotive. 

American    Ixwomotive   Co. 
Baldwin  Locomotive  Works. 
The. 

Bonding  Outfits,    Bail. 
Ingersoll-Rand   Co. 

Bolsters,    Car. 

American    Steel    Foundries. 

Bolsters.   Steel. 

Commonwealth    Steel    Co. 


Bending  Machines,   Hydraulic. 
Chambersburg      Engineering 

Co. 
Hydraulic   Press   Mfg.   Co, 
Niles-Bemcnt-Pond  Co. 
Ryerson  &   Son.    Jos.    T. 
Southwark    Fdry.    &    Mach. 

Co. 
Watson-Stlllman  Co.,  The. 

Bending  Rolls  —  (See  Rolls. 
Bending  and  Straighten- 
ing). 

Billets,   Steel, 

Carnegie  Steel   Co. 
McConway     &     Torley     Co., 

The. 
Ryerson   &  Son,   Jos.    T. 


Bolt     Cutters  —  (See     Thread 
Cutting    Machines,    Bolt). 
Bolt   and  Nut  Machinery, 

Acme    Machinery   Co. 

Ajax   Manufacturing   Co. 

F'oote-Burt   Co. 

Landis   Machine  Co.,    Inc. 

National   Mchy.   Co.,   The. 

NUes-Bement-Pond    Co. 

Williams  Tool  Corp. 
Bolts,    Patch. 

Ryerson   &    Son,   Jos.    T. 

Bolts  and  Nuts, 

National   Acme  Co. 

Ryerson   &   Son.    Jos.    T. 

United   Alloy    Steel   Corp. 
Bond   Wires. 

Page  Steel   i  Wire  Co. 
Books — Railway, 

Simmons-Boardman  Pub.  Co. 

Boosters. 

Franklin    Ry.    Supply   Co. 
Boring  Bars. 

Davis    Boring    Tool    Co. 
Glsholt   Machine   Co. 
IngersoU     Milling     Machine 

Co.,    Tlie. 
Williams  &  Co.,  J.   H. 
Boring   Bars,    Expansion, 
Davis   Boring   Tool  Co. 
Boring    Bars,    Loco.     Cylinder 
— (See     Boring     Machines 
Portable), 
Boring  and  Drilling  Machines, 
Horizontal. 
Belts      Machine      Plant      of 
Consolidated     Mach.     Tool 
Corp.   of   America. 
Glsholt   Machine  Co. 
IngersoU     Milling     Machine 

Co.,    The. 
Lucas   Machine  Tool   Co. 
NUes-Bement-Pond    Co. 
Sellers  &  Co.,    Inc.,    Wm. 


Boring  and  Drilling  Machines,  I 

Vertical. 
Belts      Machine      Plant     of 

Consolidated     Mach.     Tool 

Corp.    of   America. 
Colbum    Mach.    Tool    Plant 

of       Consolidated       Mach. 

Tool   Corp.    of   America. 
Foote-Burt    Co. 
Glsholt   Machine  Co. 
Grcenfleld  Tap  &   Die   Corp. 
IngersoU     MilllDg     Machine 

Co.,    The. 
Niles-Bement-Pond  Co. 
Sellers   &   Co.,    Inc.,    Wm. 
Universal     Boring     Machine 

Co. 

Boring,    Drilling    and    MiUlng 

Machines,    Horizontal. 
Belts      Machine      Plant      of 

Consolidated     Mach.     Tool 

Corp.  of  America. 
Glsholt  Machine  Co. 
IngersoU     MlUing     .Machine 

Co.,    The. 
Lucas  Machine  Tool  Co. 
Niles-Bement-Pond   Co. 
Everson   &    Son.    Jos.    T. 
Sellers  &   Co.,    Inc.,    Wm. 
Universal     Boring     Machine 

Co. 

Boring   Machines,    Car  Wheel. 
Belts      Machine      Plant      of 

Consolidated     Mach.     Tool 

Corp.  of  America. 
IngersoU     MlUIng     M&t-hlne 

Co.,    The. 
Niles-Bement-Pond  Co. 
Rverson    &  Son.    Jos.    T. 
Sellers   &  Co.,   Inc.,    Wm 


Boring   Machines,    Cylinder. 
Belts      Machine      Plant      of 

Consolidated     Mach.     Tool 

Corp.   of  America. 
Niles-Bement-Pond    Co. 
Newton  Machine  Tool  Plant 

of      Consolidated       Mach. 

Tool   Corp.   of   America. 
Sellers  &  Co.,  Inc.,  Wm. 

Boring      Machines,       Portable 
(for    Loco.     Cylinder    and 
Valve   Cnambers). 
Rooksby,    B.    J.,    &   Co. 
Underwccd   Corp.,   H.   B. 


Boring  Machines,  Ecd  Bering, 
Duplex, 

IngersoU    Milling   Mach.   Co. 

Niles-Bement-Pond   Co. 

Newton  Machine  Tool  Plant 
of  Consolidated  Machine 
Tool   Corp.    of   America. 

Boring  Machines,    Tire. 

Betts      Machine      Plant     of 

Consolidated     Mach.     Tool 

Corp.    of    America. 
NUes-Bement-Pond    Co. 
Sellers   &   Co.,    Inc.,    Wm. 
Universal     Boring     Machine 

Co. 

Boring     and     Turning     Mills. 

Vertical. 
Betts      Machine     Plant      of 

Consolidated    Mach.     Tool 

Corp.   of   America. 
BuUard    Machine    Tool    Co. 
Cincinnati    Planer   Co. 
Colbum   Machine   Tool  Plant 


Glsholt  Machine  Co. 
Niles-Bement-Pond  Co. 
Ryerson   &   Son.    Joe.   T. 
Sellers  &  Co.,    Inc.,   Wm. 

Boring  Tools. 

Davis  Boring  Tool  Co. 
Glsholt   Machine  C!o. 
Morris   Tool    Co.,    Inc. 
WUUams  &  Co.,  J.  H. 

Boring  Tools,   Expansion. 
Davis  Boring  Tool  Co. 

Boxes,   Cast  Iron  Packing  for 

Use    with    Hardening    and 

Annealing  Furnaces. 

Brown  &   Sharpe   Mfg.   Co 

Brake  Beams. 

American    Steel   Foundrlei. 
Chicago  ay.  Bquipment  Co 

Brake  Beam  Supports. 

Chicago   Ry.    Equipment  Co 

Brake  Heads. 

American    Steel    Foundries. 
Chicago  By.   Equipment  Co. 
Nugent   Steel  Castings  Co. 

Brake  Levers. 

National    Malleable  Castings 

Co. 
Westlnghouse  Air  Brake  Co. 

Brake  Pins. 
Westlnghouse  Air  Brake  Co 

Brake  Shoes. 

Chicago  Ry.   Bquipment  Co. 
Railway  Materials  Co. 

Brake   Wheels. 
National   Malleable  Castings 

Co. 
Nu«ent  Steel  Castings  Co. 

Brakes,    Air, 
Westlnghouse  Air  Brake  Co. 

Brakes,   Electric. 

Westlnghouse  Air  Brake  Co. 

Brakes,    Hand. 

Wine      Railway      Appliance 
Co. 


Brakes,   Press, 

Wine      Railway      AppUance 
Co. 

Brass     and     Copper     (Sheets, 
Tubes,    Etc.). 


Brick,   Locomotive  Arch. 
American    Arch    Co. 

Brushes,   Dynamo   and  Motor. 
Dixot    Crucible  Co.,   Jos. 
West  nghouse      Electric      * 
Maaufacturlng  Co. 

Buffers,   Electrio, 

Bridb-eport     Safety     Emery 

Wheel   Co. 
U     S.    Electrical    Tool    Co., 

The. 


jlbum   Machine   Tool  nam    Buffers,    Friction. 

of     Consolidated     Machine        Westlnghouse      Air       Brake 

Tool   Corp.    of   Americs.  Co. 
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PANTA^OTE 


TRADE   MARK 


n^HE  National  Standard  for  car 
curtains  and  car  upholstery. 
Twenty  years'  service  tests  have 
established  its  superiority  to  any 
other  curtain  material. 


AGASOTE 


TRADE  MARK 


FOR  car  headlinings  and  interior  trim.    A 
homogeneous  waterproof  board  of  great 
density  and  tensile  strength.     It  will  not 
warp,  blister  or  separate. 

NON-CONDUCTIVE  qualities  of  heat 
and  cold  make  it  peculiarly  well  adapted 
for  headlining  and  interior  trim  for  steel 
fireproof  passenger  cars,  entirely  eliminating 
the  disadvantage  of  steel  for  interior  trim  and 
giving  the  appearance  of  wood  finish. 


THE  PANTASOTE  COMPANY 

11  Broadway,  New  York  P«oP>«^  Gas  Building,  Chicago 

797  Monadnock  Building,  San  Francisco 
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For   location   of   advertisements   of   manufacturers  listed    in   the   Buyers 
Index,     see    Alphabetical     Index     on     the     last     page    next     to     coTcr  ■ 


BulldoMrs. 

AJax   Manafacturlng  Co. 

Chambersburg  Bogineering 
Co. 

HjdrmoIIc    Press    Mfg.    Co. 

National    Machinery    Co. 

NlIeB-Bement-Pond    Co. 

Ryeraon  &  Son.   Joe.  T. 

Soutliwark  Foundry  &  Ma- 
chinery  Co. 

WatsoD-Stlllman    Co. 

Burners,  6». 

American    Gas    Furnace    Co. 

Burners,    Oil. 

Johnston   Manufacturing    Co. 

Bnrrlnff  Kachines. 
Acme   Machinery   Co. 
Ajai   Mfg.    Co. 
National    Machinery   Co. 

Bushing   Presses.    Hydraulic — 
(See  FresseE,  Bushing). 

Cable. 
General   Electric   Co. 

Calcium  Carbide. 

Air   Reduction  Sales   Co. 

Calipers,    Bow. 

Brown    &    Sbarpe  Mfg.    Co. 

Calipers.    Uicrometer. 

Brown    &  Sbarpe    Mfg.    Co. 

Carbon  Tool  Steel — (See  Steel, 
Alloy    and    Carbon) . 

Car  I>oor  Fasteners, 

National   Malleable  Castings 

Co. 
Nugent    Steel    Castings    Co. 

Oar  Dumpers. 

McMyier   Interstate   Co. 

Car   Floats. 
American    Car  & 


Ce- 


Co. 

Hy. 


Fdry. 

Car    Jacks — (See    Jacks, 
draulic). 

Car  Lighting. 

General    Electric   Co. 


Car  Wheel  Boring  Tools,   Ex- 
pansion. 
Davis  Boring  Tool  Co. 

Car  Wheel  Grinding  Machines 
— (See  Grinding  Machines, 
Car   Wheel). 

Cars,   Motor. 

General    Electric    Co. 

Cars,    Railroad. 

American  Car  &   Fdry.    Co. 

Cast  Iron  Welding  Hods — 
(See  Welding   Rods). 

Cast  Steel  Welding  Rods— 
(See   Welding   Rods). 

Casting.   £lec.   Loco. 

Comnionwealtb    .Steel   Co. 

Castings,    Electric    Steel. 
Nugent    Steel    Castings    Co. 

Castings,   Grey  Iron, 

American   Car  &   Fdry.   Co. 
Cbambersburg      Engineering 
Co. 

Castings,   Iron  and  Steel. 
American   Steel    Foundries. 
Commonwealth    Steel   Co. 
McConway     &     Torley     Co. , 

The. 
National    Malleable  Castings 

Co. 
Nugent   Steel   Castings   Co. 

Castings,   Malleable. 

American  Malleable  Cast- 
ings   Assooiiition. 

National  Malleable  Castings 
Co. 

Castings,   Steel. 

American    Steel    Foundries. 
Commonwealth    Steel    Co. 
McConway     &     Torley     Co.. 

The. 
Nugent  Steel   Castings  Co. 

Cement,    Car  Roofing. 
Lucas   Co.,   Robert   M. 

Cement,    Iron. 

Smooth-On  Mfg.   Co. 


Cement   Pipe — (See   Pipe, 
ment). 

Center    Bearings — (See    Bear- 
ings. Center). 

Center  Plates— (See  Bearings, 
Center) . 

Center  Punches. 

Brown  &  Sbarpe  Mfg.  Co. 

Centering  Machines, 

Hendey  Machine  Co.,  The 
Newton  Mach.   Tool  Works, 

of      Consolidated       Macb. 

Tool  Corp.  of  America. 
Nlles-Bement-Pond  Co..  Tlie. 

Centers,  Index. 

Brown  &  Sbarpe  Mfg.  Co. 

Chemicals. 

Dearborn  Chemical  Co. 

Chemists. 

Dearborn  Chemical  Co. 

Chipping       Hammers  —   (See 
Hammers,  Pneumatic). 

Chucking  Machines. 

Acme   Machine   Tool   Co. 
Brown  &  Sbarpe  Mfg.  Co. 
BuUard   Machine  Tool  Co. 
Gisholt  Machine  Co. 
Jones    &    Lamson    Machine 

Co, 
Warner  &  Swasey  Co. 

Chucks,   Drill. 

Chicago  Pneumatic  Tool  Co. 

Cleveland  Twist  Drill  Co. 

Ingersoll-Rand    Co. 

Modem  Tool  Works  of  Con- 
solidated Machine  Tool 
Corp.  of  America. 

Union   Mfg.    Co. 

Chucks,    Lathe. 

Bullard  Macbine  Tool  Co. 
Gisholt  Macbine  Co. 
Ryerson   &   Son,   Job.   T. 
Union  Mfg.   Co. 

Chucks,    Magnetic. 
Heald  Machine  Co, 

Chucks,   Planer. 

Cincinnati   Planer   Co. 

Chucks,  Quick  Change. 
Geometric  Tool   Co..    The. 

Chucks,   Staybolt  Driving. 
Chicago  Pneumatic  Tool  Co. 

Chucks,  Tap. 
Union  Mfg.   Co. 

Chucks,  Universal. 

Commonwealth   Supply  Co. 

Chucks,   Vertical  Boring  Mill. 
Gisholt    Machine   Co, 

Clamps,  Repair  (Air  Hose). 
Gill    Railway   Supply   Co. 

Clamps,    Flanging. 

Niles-Bement-Pond   Co, 
Ryerson  &.  Son.  Jos.  T. 
Southwark    Foundry    &    Ma- 
chinery Co, 

Clamps,   Machinists'. 

Brown  &  Sbarpe  Mfg.  Co. 
Williams  &  Co.,  J.  H. 

Cleaners,  Flue. 

Ryerson  &   Son,   Jos.  T. 

Cleaner,     Metal  —  (See     Com- 
pounds, (Cleaning). 
C?locks,    Time. 

Gisholt   Macbine  Co. 
Coach  and  Coach  Yard  Steam 
Joints — (See  Joints.  Coach 
Yard). 
Coal    and    Ash    Handling   Ma- 
chinery. 
Niles-Bement-Pond  Co. 
Whiting   Corporation. 
Cold  Metal  Saws— (See  Saws, 

Metal   Cold). 
Collets. 

Brown  &  Sharpe  Mfg.  Co. 

Cleveland  Twist  Drill  Co. 

Geometric    Tool    Co.,    The 

Combination    Boiler    Checks — 

(See  Boiler  Checks). 
Compounds,   Boiler. 

Bird-Arcber  Co.,  The. 
Dearborn  Chemical  Co. 
Gill   Railway   Supply   Co. 


Compounds,   Cleaning. 
Ford  Co.,  J,    B. 

Compressors,  Air. 

Chicago  Pneumatic  Tool  Co. 
General  Electric  Co. 
Ingersoll-Rand  Co. 
Sullivan   Machinery   Co. 
Westinghouse  Air  Brake  Co. 
Worthing  ton    Pump    &    Ma- 
chinery Corp. 

Compression  Shaft  Coupling. 
Nicholson  &  Co.,   W.   H. 


Condensing  Plants. 
Ingersoll-Rand  Co. 

Conduit,  Flexible. 
Barco  Mfg.  Co. 
Franklin  Ry,   Supply  Co. 

Connectors. 
Westinghouse  Air  Brake  Co. 
Westinghouse      Electric      & 
Manufacturing    Co. 
Controllers. 

General   Electric  Co. 
Westingbouse       Electric      & 
Manufacturing  Co. 

Converters,  Steel. 

Whiting  Corp. 
Cooling   Compound,    Hot   Box. 

Gill    Railway   Supply   Co. 

Copying   Machines. 

Pels  &  Co.,    Henry, 
Counterborers      and      Counter 
Sinks. 
Brown  &  Sharpe  Mfg.  Co. 
Cleveland  Twist  Drill  Co. 
Detroit  Tvrist   Drill  Co. 
Countershafts  and  Hangers. 

Brown  &  Sbarpe   Mfg.   Co. 
Couplers. 

American  Steel  Foundries. 
Franklin  Ry.   Supply  Co. 
McConway     &     Torley     Co.. 

The. 
National  Malleable  Castings 
Co. 
Coupling    Nut,    Steel-Bronze — 

(See  Nut,   Coupling), 
Couplings,  Hose, 

Chicago   Pneumatic  Tool  Co. 
Cleveland     Pneumatic     Tool 

Co. 
Ingersoll-Rand  Co. 
Westinghouse  Air  Brake  Co. 
Couplings,   Pipe. 

Dart  Mfg.   Co..   E.   M. 
Walworth  Mfg.  Co. 
Couplings,  Shaft. 

Nicholson   &   Co..    W.    H. 

Sellers  &  Co.,   Inc.,   Wm. 

Covering,   Pipe  and  Boiler. 

Crane  Co. 
Cranes,    Derrick. 

McMyler    Interstate    Co, 
Cranes,    Electric    Traveling. 
Niles-Bement-Pond   Co, 
Whiting  Corporation. 
Cranes,    Gantry. 

Niles-Bement-Pond  Co, 
Whiting  Corporation. 
Cranes,   Hand  Power. 
Niles-Bement-Pond  Co. 
Whiting  Corporation. 
Cranes.    Locomotive. 

McMyler   Interstate   Co. 
Cranes,  Portable. 

Canton     Foundry     &     Mach. 

Co..   The 
Terminal    Engineering   Co. 
Oanes,    Tractor. 
Pawlings    &    Harnischfeger 
Co. 
Cranes,  Wall  and  Jib. 
Cbambersburg       Engineering 

Co, 
Niles-Bement-Pond   Co. 
Soutbwark    Foundry    &    Ma- 
chinery  Co. 
Crank  Pin  Presses,  Hydraulic 

— (See  Presses), 
Crank  Pin  Turning  Machines, 
Portable. 
Rooksby  &  Co..  E.  J, 
Underwood  Corp.,   H.    B. 
Cross  Heads,   and  Cross  Head 
Shoes. 
Barco  Mfg.  Co. 
Cupolas,  Foundry. 
Whiting  Corp. 


Curtain  Materials,   Car. 
Pantasote   Co..   The. 

Curtains  and  Fixtures,  Car, 
Pantasote  Co..   The. 

Cutters,      Bolt— (Be©      Thread 
Cutting    Machines,    Bolt). 

Cutters,   Flue. 

I^t'unda   Mftr.   Co.,  Tlie 
Marsballtown  Mfg.  Co. 
Ryerson   &   Son,   Jos.   T. 
Southwark    Foundry    &    Ma- 
chinery Co. 

Cutters,   Gear. 

Brown  &  Sbarpe  Mfg.  Co. 


Critters,  Milling— (See  Milling 
Cutters). 

Cutters,    Pipe. 

Armstrong  Mfg.  Co..  The. 
Greenfield  Tap  &   Die   Corp. 
Nye  Tool  &  Machine  Works. 

Cutters,  Rivet. 

Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand  Co, 
Rice   Mfg.   Co. 

Cutting   Off   Machines. 
Brown  &.  Sharpe  Mfg. 


Co. 


Cutting  Oil. 

Giil    Railway   Supply   Co. 

Cutting  and  Welding  Appara- 
tus,  Oxy-Acetylene. 
Air    Reduction    Sales    Co. 

Cylinders,   Piston. 

Stumpf     Una-Flow     Engine 
Co.,  Inc. 

Cyclopedias,  Railway. 
Simmons-Boardman  Pub. 


Co. 

Cylinder  Boring  Machines — 
(See  Boring  Machines, 
Cylinder). 

Cylinder  Grinding  Machine — 
(See  Grinding  Machine, 
Cylinder). 

Cylinders,      Compressed      Air, 
Gas,    Etc. 
Air   Reduction   Sales   Co. 
National  Tube  Co. 

Derailers,    Portable    (Mechani- 
cal and  Hand  Throw). 
Q.    &    C.    Co.,    The. 

Derricks. 

Carnegie  Steel  Co. 

Dies. 

Jones  &  Lamson   Mach.   Co. 
Landis  Machine  Co. 
Modern  Tool  Works  of  Con- 
solidated Mach.  Tool  Corp. 
of  America. 
National  Acme  Co.,  The. 
Nye  Tool  &  Machine  Works. 

Dies,   Adjustable. 

Armstrong  Mfg.  Co..  The. 

Geometric  Tool  Co..  The. 

Greenfield  Tap  &  Die  Corp. 

Jones  &  Lamson  Machine 
Co. 

Landis  Macbine  Co..   Inc. 

Modern  Tool  Works  of  Con- 
solidated Mach.  Tool  Corp, 
of    America. 

National   Acme   Co.,    The. 

Nye  Tool  &  Machine  Works 

Die  Stocks. 

Armstrong  Mfg.  Co.,  The. 

Disc  and  Ring  Wheels — (See 
Grinding    Wheels). 

Dogs.  Lathe. 

Williams   &   Co.,   J.   H 
Doors,  Car. 

Wine  Railway  Appliance  Co. 

Doors,   Locomotive  Fire  Box. 

Franklin  Ky.  Supply  Co. 
Draft  Arms. 

American  Steel  Foundries. 
Draft  Gear  Yokes. 

National  Malleable  Castings 
Co. 

Draft     Bigging     and     Attach- 
ments. 
Commonwealth    Steel    Co, 
Union  Draft  Gear  Co. 

I  Drill  Vises— (See  Vises,  Drill). 


II 

Drilling  Machines,    Sleotrio.      1 1 
Buffalo   Forge   Co. 
Chicago  Pneumatic  Tool  Co. 
U.    S.    Electrical    Tool    Co., 

The. 
Van  Dorn  Electric  Tool  Co., 

The. 

Drilling  Machines,   Gang-, 
Colburn    Mach.    Tool    Works 
of    Consolidated    Machine 
Tool  Corp.   of  America. 
Foote-Burt   Co. 
Niles-Bement-Pond   Co. 

Drilling  Machines,  Heavy 
Duty. 

Betts  Macbine  Tool  Works 
of  Consolidated  Machine 
Tool  Corp.  of  America. 

Buffalo   Forge   Co. 

Colburn  Mach.  Tool  Works 
of  Consolidated  Macbine 
Tool   Corp.    of   America 

Foote-Burt    Co. 

Ingersoll  Milling  Machine 
Co..    The. 

Niles-Bement-Pond  Co. 

Ryerson  &  Son,  Job.  T. 

Drilling  Machines,  Horisontal 
— (See  Boring  and  Drill- 
ing Machines,  Horisontal). 

Drilling     Machines,      Multiple 

Spindle. 
Colburn   Macb.    Tool   Works 

of    Consolidated    Macbine 

Tool  Corp.  of  America. 
Foote-Burt  Co. 
Ingersoll     Milliag     Machine 

Co..  The 
National  Acme  Co. 

Drilling     Machines,      Portable 

Pneumatic. 
Chicago  Pneumatic  Tool  C!o. 
Cleveland     Pneumatic     Tool 

Co. 
Ingersoll-Rand   Co. 

Drilling  Machines,  Radial. 
Buffalo   Forge   Co. 
Reed-Prentice  Co. 
Ryerson  &  Son,  Jos.  T. 
Sellers  &.  Co.,   Inc.,  Wm. 

Drilling  Machines,  Bail. 

Colburn  Mach.  Tool  Works 
of  Consolidated  Machine 
Tool  Corp.  of  America. 

Foote-Burt  Co. 

Ingersoll  Milling  Machine 
Co..  The 

Newton  Mach.  Tool  Works 
of  Consolidated  Machine 
Tool   Corp.    of  America. 

Niles-Bement-Pond  Co. 

Sellers  &  Co..  Inc.,  Wm. 

Van  Dorn  Electric  Tool  Co., 
The 

Drilling  Machines,  Bock. 
Chicago  Pneumatic  Tool  Co, 
Ingersoll-Rand  Co. 
Sullivan   Machinery   Co. 
Van  Dorn  Electric  Tool  Co., 

The 
Drilling  Machines,   Vertical. 
Buffalo   Forge   Ce. 
Colburn    Mach.    Tool   Works 

of    Consolidated     Macbine 

Tool  Corp.  of  America. 
Foote-Burt  Co. 
Ingersoll     Milling     Machine 

Co.,  The 
Niles-Bement-Pond  Co, 
Reed-Prentice  Co. 
Ryerson  &  Son,  Jos.  T. 
Sellers  &  Co..   Inc.,   Wm. 
.SiiiM'rior    Ma.hinp    T..ul    r... 
U.    S.    Electrical    Tool    C\>.. 

The 
Drills,  Carbon. 

Whitman     &     Barnes     Mfg. 

Co. 

I>rills,  Center. 

Cleveland  Twist  Drill  (3o. 

Detroit  Twist   Drill  Co. 

U.  S.  Electrical  Tool  Co. 
Drills,  Pneumatic. 

Independent  Pneumatic  Tool 
Co, 
Drills,   Ratchet, 

Whitman     &    Barnes     Mfg. 
Co. 
Drills.  Rock. 

Chicago  Pneumatic  Tool  Co. 

Greenfield  Tap  &  Die  Corp. 

Ingersoll-Rand  Co. 
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Drill!,  Tr»ok  and  Bending. 
Bird-Archer  Co.,  Tbe 
Cblcago  Pneumatic  Tool  Co. 
Cleveland     Pneumatic     Tool 

Co. 
Oerclaod  Twist  Drill  Co. 
Detroit  Twist  DrUl  Co. 
IngersoU-Kand  Co. 

DriUl.  Twist. 

Cleveland   Twist  Drill  Co. 
Detroit  Twist  Drill  Co. 
Greenfleld  Tap  &.  Die  Corp. 
IngersoU-lland  Co. 
Latrobe  Tool  Co. 
Ryerson  &  Son,  Job.  T. 

Driving  Boxes. 

Franklin  Ry.   Supply  Co. 

Driving  Wleel  Canters — (See 
Wheel  Centers,  Driving). 

Drop  Forgingl  —  (Se«  Forg- 
ings.  Drop). 

Drop  Hammers,  Board  Drop— 
(See  Hammers,   Drop). 

Drop  Testing  Kaohlnei. 
Whiting  Corp. 

Dryer*,  Eotary. 
Whiting  Corp. 

Dynamos  —  (See  Generators, 
Eleotric). 

Eleotrio  Drills— (Bee  Drilling 
Uaohlnes,  Eleotrio). 

Eleotrlo  Rivet  Heaters — (Bee 
Eivet   Heaters,    Eleotrlo). 

Eleotrlo  Supplies. 
General   Electric  Co. 
Westinghouse      Bleetrlc      * 
Vlasufactnrlng    Co. 

Eleotrlo  Welders — (See  Weld- 
ing Machines,  Eleotrio). 

Eleotrlo  Welding  Rods  and 
Wire— (8e«  W  •  1  d  i  n  g 
Bods). 

Emery  Wheels — (See  Grinding 

Wheels). 
Engine    Lathes— (See    Lathes, 

^gine). 

Engine*,   Corliss. 

United  Engineering  *  Fdry. 
Co. 

Engines,  Gas  and  Gasoline. 
Cblcago  Pneumatic  Tool  Co. 
Ingersoll-Ranil  Co. 
United   Engineering  &  Fdy. 
Co. 

Engine*,  Fuel  Oil. 
IngersoU-Rand  Co. 
WorthlDgton  Pump  &  Mach. 
Corp. 


Ferro  Tungsten. 

Vanadium  Corp.  of  America. 
Ferro   Vanadium. 

Vanadium  Corp.  of  America. 

Filler  Rods  for  Eleotrlo 
Acetylene  Welders — (See 
Welding    Rods). 

Fireboxes. 

Locomotive    Firebox    Co. 

Fittings,   Air  Brake. 

Westinghouse  Air  Brake  Co. 


Engines,  Bteam. 
Buffalo  Forge  Co. 
Ingersoll-Rand  Co. 
Stmnpf      DoaFlow     Engine 
Co.,  Inc. 
Expanding     Mandrels  —  (See 
Arbors    and    Mandrel    Ex- 
panding). 
Expanders,   Tube. 

Ryerson  &  Son,  Joe.  T. 
Wateon  Stlllman  Co.,  The 
Extension    Reels    (Automatio) 
— (See  Eleotrio  Extension 
Reels). 
Eye  Bolts. 

wmiams  &  Co.,  J.   H. 
Fans,    Electric, 

Buffalo   Forge   Co. 
General  Electric  Co. 
Johnstrin    Mf!;.    Co. 
Westinghouse      Electric      ft 
Manufacturing   Co. 
Fans,  Ventilating, 
Buffalo  Forge  Co. 
General  Electric  Co. 
Feedwater  Heaters. 
Superheater  Co.,  The 
Worthington  Purpp  &  Mach 
Corp. 
fencing.   Iron. 

Page  Steel  Sc  Wire  Co. 
Fencing,   Wire. 

Page  Steel  &  Wire  Co. 
Ferro  Molybdenum. 

Vanadium   Corp.  of  America 


Fittings,    Cast   and   Malleable 
Iron. 
Crane   Co. 
Fittings,    Gas   Fixtures. 

Dart   Mfg.    Co.,    B.    M. 
Fittings,    Hydraulic. 

Hydraulic    Press    Mfg.    Co., 

The 
Southwark    Foundry    &    Ma- 
chine   Co. 
Watson-StlUman   Co..   The 
Flange    Lubricators — (See    Lu- 
bricators,  Flange). 
Flanges,    Pipo. 

Dart  Mfg.  Co.,  B.  M. 
Flanges,    Snow   and   Ice. 

Q.   &   C.    Co.,   The 
Flanging     Clamps  —  (See 

Clamps,    Flanging). 
Flanging    Machine  s — (See 

Presses,    Flanging). 
Flanging      Presses-  (See 
Presses,  Flanging). 

Floats,    Car. 

American  Car  &  Foundry  Co. 
Flue  Cleaning  Machines. 

Ryerson   &  Son,   Jos.   T. 
Flue     Cutters- (Bee    Cutters, 

Flue). 
Flue  Expanders. 

Ryerson  &  Son,  Jos.  T. 

Flue    Rattlers. 
Draper  Mfg.   Co.,  The 
Ryerson    &   Son,   Jos.   T. 

Flue    Welders. 

Draper  Mfg.    Co.,    Tbe 

Marshalltown    Mfg.    Co. 

Ryerson    &   Son.   Jos.    T. 

Southwark    Foundry    &    Ma- 
chine Co. 

Thomas     Electric      Welding 
Co. 
Flues. 

Parkesburg    Iron    Co. 

Flux. 
Air  Reduction  Sales  Co. 

Forge   Hammers. 

Sullivan   Machinery   Co. 
Forges. 

American    Gas    Furnace    Co. 

Bradley   &   Son.    O.    C. 

Buffalo  Forge   Co. 

Hauck  Mfg.  Co. 

Johnston    Mfg.    Co. 
Forges,    Car. 

McMyler  Interstate  Co. 

Forges,    Drop. 

McMyler  Interstate  Co. 
Forges,    Locomotive, 

McMyler  Interstate  Co. 
Forges,    Oil    Rivet    Heating — 
(See  Rivet  Heaters,   OU). 

Forging    Machines, 
Acme    Machinery    Co. 
Ajax   Manufacturing   Co. 
Chambersburg      Engineering 

Co. 
National    Machinery    Co. 


Frames,     Truck — (See     Truck 
Frames) . 

Fuel      Oil     Systems — (See    6il 
System). 

Fuel   Oils— (See   Oils). 

Fulcrums,    Brake   Beam. 
American   Steel    Foundries. 
Nugent   Steel  Castings   Co. 

Furnaces. 

American    Gas    Furnace    Co. 
Brown   &   Sharpe  Mfg.    Co. 
Ferguson    Furnace    Co. 
Johnston   Mfg.    Co. 
Railways   Materials   Co. 


Forging    Presses,    Hydratilic — 
(See   Presses,    Forging), 

Forgings,    Drop. 
Carnegie  Steel  Co. 
United    Alloy    Steel   Corp. 
Williams   &   Co.,    J.    H. 

Foundry   Equipment. 
Whiting     Corporation. 

Foundry   Facings, 

Dixon    Crucible    Cb.,    Joe. 

Foundry  Supplies. 
Bird-Archer  Co. 
Fountains,    Sanitary    Drinking 

— (See      Drinking     Water 

Fountain), 


Furnaces,  Annealing  and  Case 
Hardening. 
American    Gas    Furnace    Co. 
Brown   &    Sharpe   Mfg.    Co. 
Whiting    Corporation. 

Furnaces,     Forging. 

American    Gas    Furnace   Oo. 

Ferguson    Furnace   Co. 

Railway    Materials    (3o. 
Furnaces,    Heat  Treating. 

American    Gas    Furnace   Co. 

Ferguson    Furnace   Co. 

Railways    Materials    Co. 

Gages,    Dial. 

Brown    &   Sharpe   Mfg.    Oo. 
Gages,    Height,   Depth,    Thick- 
ness,   Screw,    Etc. 
Brown  &   Sharpe   Mfg.   Oo. 
Greenfield  Tap  A  Die  Corp. 
Gages,    Pressure. 
Asbton   Valve   Co. 
Marshalltown    Mfg.    Oo. 
Watson-Stlllman    Co.,    The 
Gages,    Recording. 

General  Electric   Co. 
Gages,    Steam. 

Ashton   Valve  Co. 
Gages,    Surface. 

Brown   &  Sharpe  Mfg.    Oo. 
Gages,    Thread. 

Brown  &   Sharpe  Mfg.   Co. 
Greenfield  Tap  &  Die  Corp. 
Jones     &    Lamson     Machine 
Co. 
Gages     Wheel    Press    Record- 
ing. 
Ashton    Valve   Co. 
Galvanized   Wire^(Seo  Wire, 

Galvanized), 
Gap    Lathes    —    (See    Lathe*, 

Gap). 
Gas,    Acetylene — (See    Acety- 
lene). 
Gaskets. 

Westinghouse  Air  Brake  Co. 
Guards,   Machine. 

Page  Steel  &  Wire  Co. 
Gate       Shears — (See      Shears, 

Gate). 
Gates,    Factory. 

Page  Steel  &  Wire  Co. 
Gear  Blanks. 

Carnegie  Steel  Co. 
Gear  Cutting  Machine*,   Auto- 
matic. 
Brown  &  Sharpe  Mfg.    Co. 
Gould   &   Eberhardt  Co. 
Gear   Testing   Machinery. 
Brown   &   Sharpe   Mfg.   Co. 
Glsholt   Machine  Oo. 
Gears,    Cut. 

Brown   &  Sharpe  Mfg.    Co. 
General    Electric  Co. 
Gould    &    Eberhardt  Co. 
United   Engineering  &   Fdy. 

Co. 
Westinghouse      Electric      & 
Manufacturing   Co. 
Gears,    Fabric. 

General   Electric  Co. 
Generators,    Acetylene, 

Air   Reduction  Sales  Co. 
Generators,    Electric. 
General   Electric   Co. 
Westinghouse      Electric      & 
Mant>facturlng   Co. 
Gloves,    Welding, 

Air    Reduction    Sales   Co. 
Graphite,     Boiler, 

Dixon   Crucible  Co.,   Jo*. 
Grate    Shakers, 
Franklin   By.    Supply   Oo. 


Grease  Forming   Machines. 
Franklin   Ry.  Supply  Co. 

Greases. 

Dixon  Crucible  Co.,   Joe. 

Grinders,      Automatic      Guide 
Bar. 
Machinery   Co.    of    America. 

Grinding      Machines,      Benoh 

Type. 
Bridgeport      Safety      Emery 

Wheel  Co.,  The 
Brown  &  Sharpe  Mfg.  Oo. 
U.    S.    Electrical    Tool    Co., 

The 
Van  Dorn  Electric  Tool  Co., 

The 

Grinding  Machines,    Chucking. 

Heald    Machine    Co. 

Modern  Tool  Plant,  of  Con- 
solidated Mach.  Tool  Corp. 
of  America. 


Grinding  Machines,  Cutter  and 
Reamer. 
Brown  &  Sharpe  Mfg.   Co. 
Gould   &   Eberhardt  Co. 
Greenfield  Tap  &   Die  Corp. 
Ingersoll     Milling     Machine 

Oo. 
Landis   Tool   Co. 

Grinding  Machines,  Cylindri- 
cal. 

Brown  &  Sharpe   Mfg.   Co. 

Heald  Machine  Co. 

Landis    Tool    Co. 

Modern  Tool  Plant,  of  Con- 
solidated Mach.  Tool  Corp. 
of  America. 

Grinding  Machines,    Die. 

Acme  Machinery  Co. 

Bridgeport  Safety  Emery 
Wheel   Co.,    The 

Geometric  Tool  Co.,  The 

Modern  Tool  Plant,  of  Con- 
solidated Mach.  Tool  Corp. 
of    America. 

National   Acme   Co. 

National    Machinery    Co. 

Grinding    Machines,    Disc. 
Bridgeport      Safety      Emery 
Wheel    Co.,    Tbe 

Grinding    Machines,    Drill. 
Bridgeport      Safety      Emery 

Wheel  Co.,  The 
Sellers  &  Co.,   Inc.,   Wm. 


Grinding    Machines,     Electric. 
Bridgeport     Safety      Emery 

Wheel    Co.,    Tbe 
Chicago  Pneumatic  Tool  Co. 
U.    S.    Electrical    Tool    Co  , 

The 
Van  Dorn  Electric  Tool  Co., 
The 
Grinding     Machines,     Floor 
Type. 
Bridgeport      Safety      Emery 

Wheel   Co.,   The 
Ijindis   Tool   Co. 
Modern  Tool  Plant,   of  Con- 
solidated Mach.  Tool  Corp. 
of   America. 
U.    S.    Electrical    Tool    Co., 

The 
Van  Dorn  Electric  Tool  Co., 
The 

Grinding  Machines,   Gap. 
Landis   Tool   Co. 

Grinding  Machines.  Guide  Bar. 
Bridgeport      Safety      Emery 

Wheel    Co.,    The 
Grinding   Machines,    Internal. 
Gisholt   Machine  Co. 
Heald    Machine   Co. 
Landis   Tool   Co. 
Modem  Tool  Plant,   of  Con- 
solidated Mach.  Tool  Corp. 

of   America. 
Grinding    Machines,    Portable, 

Electric. 
Chicago  Pneumatic  Tool  Co. 
Cleveland     Pneumatic     Tool 

Co. 
General   Electric   Co. 
U.    S.    Electrical    Tool    Co.. 

The 
Van  Dorn  Electric  Tool  Co., 

The 
Grinding    Machines.     Portable 

Pneumatic. 
Ingersoll-Rand    Co. 


Grinding     Machines,      Snrfaoe 
Rotary    Table. 
Heald   Machine    Co. 

Grinding     Machines,     Burfaoe, 

Horizontal  Spindle, 
Bridgeport      Safety      Emery 

Wheel   Co.,    The 
Brown   &  Sharpe   Mfg.   Co. 
Diamond   Machine  Co. 
U.    S.    Electrical    Tool    Co., 

The 

Grinding     Machines,     Surface, 
Vertical,   Spindle. 
Reed-Prentice  Co. 

Grinding  Machines,  Tool. 
Bridgeport      Safety      Emery 
Wheel   Co.,    The 

Grinding  Machines,  Universal 
Brown   &   Sharpe   Mfg.   Co. 
Greenfield  Tap  &  Die  Corp. 
Modern   Tool    Plant   of   Con 

solidated  Mach.  Tool  Corp 

of   America. 

Grinding    Machines,    Universal 
Tool. 
Glsholt   Machine   Co. 
Greenfield  Tap  A  Die  Corp. 
Landis   Tool   Co, 
Sellers  &  Co.,   Inc.,   Wm. 

Grinding  Wheels. 

Bridgeport  Safety  Emery 
Wheel  Co.,   Tbe 

Ground   Rods. 
Page  Steel  A  Wire  Co. 

Guy  Wires. 
Page  Steel  A  Wire  Ck>. 

Hack  Saw  Machines,  Power 
—  (See  Sawing  Machine*, 
Power   Hack). 

Hack  Saws  —  (See  Saw 
Blades,    Hack). 

Hammers,      Belt     and     Motor 
Driven. 
Bradley  &  Son,   C.  O. 
Little    Giant    Co. 
Ryerson    &    Sons,    Jos.    T. 

Hammers,    Drop. 

Chambersburg  Engineering 
Co. 

Nllea-Bement-Pond    Co. 

Ryerson   &   Son.   Jos.  T. 

United  Foundry  A  Engi- 
neering Co. 


Hammers,   Helve. 
Bradley  &   Son,   O.   C. 

Hammers,    Pneumatic. 

Chicago  Pneumatic  Tool  Co. 
Cleveland     Pneumatic     Tool 

Co. 
Independent  Pneumatic  Tool 

Co. 
Ingersoll-Rand  Co. 

Hammers,  Pneumatio  Forging 
Draper    Manufacturing    Oo. 
Niles-Bement-Pond    Co. 
Sullivan   Machinery   Co. 

Hammers,    Steam   Forging. 
Chambersburg      Engineering 

Co. 
Nlles-Bement-Pond    Co. 
Ryerson   &   Son,    Jos.    T. 

Handles,    Machine. 

Williams  A  Co.,  J.   H. 

Hangers,    Shaft. 

Brown   &   Sharpe  Mfg.    Oo. 
Sellers   &   Co.,    Inc.,    Wm. 

Headlights,    Eleotrio. 
General     Electric    Co. 

Head  Lining. 

Pantasote  Co.,   The 

Heating    Systems,    Car    (Eleo- 
trio). 
Wine  Railway  Appliance  Co 

High      Speed      Steel    —    (See 
Steel,    High    Speed). 

Hoists,   Air. 

Chicago   Pneumatic  Tool  Co. 
Independent  Pneumatic  Tool 

Co. 
Ingersoll-Rand   Co. 
Whiting    Corp. 
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Makers  of  Certified 

Malleable  Castings 


Why  is  This  Part  Called 
"Certified  Malleable?" 

"Certified",  in  the  Malleable  Castings  business,  means 
the  same  as  sterling  applied  to  silverware. 

"Certified  Malleable"  is  the  product  of  those 
companies  who  receive  quarterly  certificates  of 
merit  from  the  Association' s  consulting  engineer; 
declaring  that  their  product  for  the  quarter  indi- 
cated met  his  exacting  tests  and  plant  inspections. 

Buyers  of  castings  should  know  that  the  product  of 
every  foundry  must  show  the  highest  quality  before  the 
name  of  that  company  can  appear  on  this  page,  as  a 
maker  of  Certified  Malleable  Castings.  Companies  have 
striven  for  years  to  get  their  names  on  this  list,  even 
going  to  the  expense  of  rebuilding  their  plants  and  re- 
vamping their  equipment  and  foundry  practice  in  their 
efforts  to  meet  the  Association's  requirements  for  Certi- 
fied Malleable  Castings. 


The  American  Malleable  Castings  Association  has  been  a 
leader  in  the  matter  of  establishing  higher  quality  stand- 
ards at  which  its  members  could  aim — a  principle  now 
so  strongly  urged  by  the  United  States  Department  of 
Commerce.  This  guardianship  of  consumers'  interests 
can  be  likened  to  the  Trade  Guild  activities  of  the  middle 
ages. 


The  American  Malleable  Castings  Assn. 

The  1900  Euclid  Building  Cleveland,  Ohio 
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Hoists,   Chain. 
Chlsholm-Nfoore    Mfg.    Lo. 
RverBon  i  Son,  Jos.  T. 
Yale  &  Towne  Mfg.   Co. 

HoiiU,  Coach, 
Whiting  Corp. 

Hoists,    Electric, 

1     Chicago  Pneumatic  Tool  Co. 

General  Electric  Co. 

Niles-Bement-Pond  Co. 

Kyerson  &  Son,  Jos.  T, 

Wcstinghouse      Electric      & 
Manufacturing  Co. 

Yale  &  Towne  Mfg.  Co. 

Hoists,   Hand, 

Canton   Foundry  &  Machine 

Co. 
Niles-Bement-Pona  Co. 
Ryerson   &   Son,   Jos.   T. 
Yale  &  Towne  Mfg.   Co. 

Hoists,   Portable. 

Canton   Foundry   &  Machine 

Co. 
IngersoU-Rand  Co. 
Ryerson  &  Son.  Jos.  T. 

Hooks,  Hoist  and  Car, 
WillLims  &  Co..   J.   H. 

Hose.  „        _. 

Goodrich    Rubber    Co.,    The 

B.   F. 

Hose,   Air, 

Chicago  Pneumatic  Tool  uo. 
Cleveland     Pneumatic    Tool 

Co. 
Ingersoll-Eand  Co. 
Westlngbouse  Air  Bralie  Co. 

Hose,   Air  Brake, 

Wcstinghouse  Air  Brake  Co. 

Hose.    Clamp   Tool. 

Chicago  I'neumatic  Tool  Co. 
IngersoU-Rand    Co. 

Hose    Couplings  —  (See    Coup- 
lings,  Hose), 

Hose,    Fleilhle   Metallic. 
Barco  Mfg.   Co. 
Franklin    Ry.    Supply    Co. 

Hose  Strainers. 

Chicago  Pneumatic  Tool  Co. 

Hose,   Welding, 

Air   Reduction    Sales   CO. 

Hydraulic  Machinery, 

Cbambersburg      Engineering 

Co. 
Hvdraulic  Press  Mfg.  Co. 
Niles-Bement-Pond  Co. 
Ryerson  &  Son,  Jos.  T. 
Southwark  Foundry  &  Mach. 

Co. 
United   Fdry.   and   Eng.   Co. 
Watson-StUlman  Co.,  The 
Wortbington    Pump    &    Ma 

chinery  Corp. 

Ingots, 

Carnegie  Steel  Co. 

McConway     &    Torley     Co. 
The 
Injectors. 

Crane  Co. 

Sellers  &  Co.,  Inc.,  Wm. 

Injectors,    Air, 

Chicago  Pneumatic  Tool  Co. 

Injectors,   Exhaust  Steam. 

Superheater  Co.,  The 
Insulating  Materials, 

General  Electric  Co. 
Intenaifiera,    Hydraulic. 

Cbambersburg      Engineering 

Co- 
Hydraulic   Press   Mfg.    Co. 
Southwark    Foundry    &    Ma- 
chine Co. 

Iron  Cement. 

Smooth-On  Mfg.  Co. 
Iron,   Charcoal, 

Parkesburg  Iron  Co. 

Tyler  Tube  &  Pipe  Co. 
Iron,    Staybolt. 

Ryerson   &    Son,   Jos.   T. 

United    Alloy    Steel   Corp. 
Iron,  Refined, 

Ryerson   &   Son.   Jos.  T. 

United  Alloy  Steel  Corp. 
Jacks,  Hydraulic. 

Watson-StlUman  Co.,  The 

Whiting   Corp. 


Jigs  and  Fixtures, 

Gisholt   M,Tchine  Co. 

Ingersoll     Milling     Machine 
Co.,  The 
Joints,    Air  Reservoir. 

Barco  Mfg.  Co. 

Franklin    Ry.    Supply   Co. 

Joints.    Coach, 

Franklin  Ry.  Supply  Co. 


Joints,    Coach  Yard, 
Barco  Mfg.  Co. 

Joints,   Flexible  Ball, 
Barco  Mfg.   Co. 
Franklin    Ry.    Supply    Co. 

Joints,     Flexible     for    Engine 
Tender    Connections, 
Barco  Mfg.  Co. 
Franklin  Ry.  Supply  Co. 

Joints,    Rail. 

Carnegie   Steel   Co. 
Joints,      Roundhouse      Blower 
Line, 

Barco   Mfg.   Co. 

Joints.   Steam  liquid.  Air, 
Barco  Mfg.  Co. 
Franklin  Ry.   Supply  Co. 

Joints,   Swing. 
Barco  Mfg.    Co. 
Franklin   Ry.   Supply   Co. 

Journal  Boxes  and  Lids. 
National  Malleable  Castings 

Co. 
Nugent   Steel  Castings  Co. 

Key-Bolts. 

Key-Bolt    Appliance   Co. 

Key-Way     Cutters      (Portable 
and  Stationary). 
Morton    .Mfg.    Co. 

Keys,   Master, 

Yale  &  Towne  Mfg.  Co. 

Knuckles,       Emergency       (for 
Couplers). 
Q.   &  C.   Co..   The 

Lacing.      Steel      Belt   —    (See 
Belt  Fasteners). 

Ladders,   Steel,    Car, 

Wine  Railway  Appliance  Co. 

Ladle    Heaters. 
Hauck   Mfg.   Co. 

Lamps,  Incandescent. 
General   Electric  Co. 
Wcstinghouse      Electric      « 
Manufacturing  Co. 


Lathes,    Engine. 

Belts  Machine  Plant  of  Con- 
solidated     Machine      Tool 
Corp.    of    America. 
Greaves  Klusman  Tool   Co. 
Hendey  Machine  Co..   The 
Niles-Bement-Pond    Co. 
Oliver    Machinery    Co. 
Reed-Prentice    Co. 
Ryerson   &   Son,   Jos.   T. 

Lathes,    Extension   and    Gap. 
Nilps-Bement-Pond    Co. 
R.verson  &  Son,  Jos.  T. 

Lathes,    Journal   Truing, 

Belts  Machine  Plant  of  Con- 
solidated     Machine      Tool 
Corp.     of    America. 
Ni'.es-Eement-Pond    Co. 

Lathes,    Turret, 

Acme   Machine   Tool   Co. 

Belts  Machine  Plant  of  Con- 
solidated Machine  Tool 
Corp.    of    .\merica. 

Brown  &  Sharpe  Mfg-  Co. 

BuUard    Machine    Tool    Co. 

Gisholt   Machine  Co. 

Janes   &   Lamson    Mach.    Co. 

Steinle  Turret   Machine   Co. 

Warner  &  Swasey  Co. 

Locks,    Industrial. 

Yale   &   Towne   Mfg.    Co. 

Locomotive  Arch,   Brick— (See 
Arch,    Locomotive   Brick), 

Locomotive      Frame      Drilling 
Machines. 
Niles-Bement-Pond    Co. 

Locomotive  Repair  Equipment. 
Rnoksby   &   Co.,   B.    J. 
Williams  &  Co..   J.    H. 
Ryerson   &   Son.   Jos.   T. 
Underwood  Corp.,  H.   B. 


Locomotives. 

.\merican    Locomotive   Co. 
Baldwin  Locomotive  Works. 
The 

Locomotives,    Compressed   Air, 
Baldwin   Locomotive   Co. 


Lathe  Dogs. 
Williams   Co. 


J.    H. 


Lathe      Tools    —    (See      Tool 

Lathe). 
Lathes,   Automatic  Bar  Turn- 
ing, 
National  Acme  Co. 

Lathes,     Automatic    C!hucking 
and   Turning. 

Bullard   Machine  Tool   Co. 

Gisholt   Machine  Co. 

Jones    &    Lamson     Machine 
Co. 
Lathes,    Axle. 

Belts  Machine  Plant  or  Con- 
solidated Machine  Tool 
Corp.    of   America. 

Niles-Bemenl-Pond  Co. 

Hverson   &   Son.   Jos.   T. 

Sellers  &.  Co..    Inc.,   Wm. 

Lathes,    Brass. 

Acme  Machine  Tool  Co. 
Consolidated       Mach.      Tool 

Corp.    of    .\merica. 
Warner  &  Swasey  Co. 

Lathes,    Car   Wheel, 

Betls  Machine  Plant  of  Con- 
solidated Machine  Tool 
Cdrp.    of    America. 

Niles-Bement-Pond  Co. 

Itverson  &  Son.  Jos.  T, 

Sellers   &   Co..    Inc.,    Wm. 

Lathes.  Driving  Wheel, 

Belts  Macliine  Plant  of  Con- 
solidated Machine  Tool 
Corp.   of   America. 

Niles-Bement-Pond    Co. 

Rverson  &  Son,   Jos.   T. 

Sellers    &    Co  .    Inc..    Wm. 


Locomotives.    Contractors'. 
American    Locomotive    Co. 
Baldwin  Locomotive  Works, 

The 
Lima      Locomotive      Works. 
Inc. 

Locomotives.    Electric. 

.4merican    Locomotive    Co. 
Baldwin  Locomotive  Works. 

The 
General   Electric  Co. 
Wpstinu'house      Electric      & 
Manufacturing  Co. 

Locomotives,    Mine. 

Baldwin  Locomotive  Works, 

Tlie 
General   Electric  Co. 

Lubricators, 
Crane  Co. 

Franklin    Ry.    Supply    Co. 
Madison-Kipp  Corp. 

Machinists'  Tools— (See  Tools. 
Machinists'). 

Machinery,    Woodworking   and 
Sawing, 
Amer.    Saw    Mill    Machinery 

Co. 
Buffalo   Forge  Co. 
Oliver  Machinery   Co. 

Mandrels  —  (See    Arbors    and 
Mandrels), 

Mechanical   Draft   Equipment. 
Buffalo  Forge   Co. 

Metal    Cleaner. 

Ford   Co.,   The   J.    B. 

Micrometer     Calipers   —    (Bee 
Calipers,   Micrometer), 


Milling   Attachments, 

Brown   &   Sharpe   Mfg.   Co. 
Ingersoll     Milling     Machine 

Co. 
Rooksby   &  Co.,   E.   J. 
Underwood   Corp.,    H.    B. 

Milling  Cutters, 

Brown  &   Sharpe  Mfg.   Co. 
Cleveland   Twist   Drill    Co. 
Geometric    Tool    Co.,    The 
Ingersoll  Milling   Mach.   Co. 
National    Twist    Drill   Co. 

Milling  Machines,    Automatic, 
Brown   &   Sharpe   Mfg.    Co. 
Ingersoll   Milling   Mach.   Co. 

Milling    Machines,    Continuous 
Circular. 
Gould    &    Eherhardt. 
Ingersoll    Milling    Mach.    Co. 

Milling  Machines,  Hand, 
Brown  &   Sharpe   Mfg.  Co. 

Milling   Machines,    Horizontal, 

Plain. 
Brown   &   Sharpe  Mfg.   Co. 
Henciey  Machine  Co.,  The 
Ingersoll    Milling    Mach.    Co. 
Newton  Machine  Tool  Plant 

of      Consolidated       Mach. 

Tool   Corp.    of  America. 
Niles-Bemenl-Pond    Co. 
Ryerson   &  Son,   Jos.    T. 

Milling   Machines,    Horizontal, 
Universal, 
Brown  &  Sharpe  Mfg.   Co. 
Hendey  Machine   Co.,   The 
Ingersoll   Milling   Mach.   Co. 
Kyerson  &  Son.  Jos.  T. 

Milling    Machines,    Keyseat. 
Ingersoll     Milling     Machine 

Co. 
Newton  Machine  Tool  Plant 
uf       Consolidated       Mach. 
Tool   Corp.   of   .America. 

Milling   Machines,   Portable. 
Newton  Machine  Tool  Plant 

of       Consolidated       Mach. 

Tool    Corp.    of   America. 
Rooksby   Co.,    E.    J. 
Underwood  Corp.,  H.   B. 

Milling   Machines,    Radius. 
Ingersoll    Milling   Mach.    Co. 
Newton  Machine  Tool  Plant 

of      Consolidated       Mach. 

Tool   Corp.   of   America. 


Motors,   Pneumatio  Turntable. 

Draper   Mfg.    Co, 

Multiple  Drills— (Bee  Drille 
Machines,  Multiple  Bpin 
die). 

Multiple  Punches  —  (See 
Punching  Machines,  Mul- 
tiple), 

Nails,    Copper   Covered, 
Page  Steel  &  Wire  Co. 

Nipple  Threading  Machines, 
Landis  Machine  Co. 

Nitrogen   Gas. 

Air   Reduction  Sales  Co. 

Nozzles,  Exhaust, 

Franklin    Ry.    Supply    Co. 

Nuts, 

National   Acme   Co. 
Ryerson  &  Son,    Jos.   T. 

Nuts,  Castellated, 
National    Acme   Co. 
Sellers  &   Co..   Inc.,    Wm. 

Nut   Steel— Bronze   Couplings, 
Sellers   &   Co..    Inc.,    Wm. 

Nut    Tapper — (See     Bolt    and 
Nut  Machinery), 

Oil   Burning  Equipment, 
Hauck    Mfg.    Co. 
Joluistcm    -Mfg.    Co. 

Oil   Cups. 
Crane   Co. 

Oil  Plugs. 

Franklin    Ry.    Supply    Co. 


Milling  Machines,   Slab, 

Ingersoll   Milling  Mach.   Co. 
Niles-Bement-Pond    Co. 
Newton  Machine  Tool  Plant 

of       Consolidated       Mach. 

Tool   Corp.    of   America. 

Milling  Machines.  Tread, 
Newton  Machine  Tool  Plant 
of      Consolidated       Mach. 
Tool  Corp.   of  America. 


Milling    Machines,    Vertical. 

Belts  Machine  Plant  of  Con- 
solidated Mach.  Tool  Corp. 
of   .\merica. 

Brown  &  Sharpe  Mfg.  Co. 

Ingersoll  Milling  Machine 
Co. 

Newton  Machine  Tool  Plant 
of  Consolidated  Mach. 
Tool  Corp.  of  America. 

Niles-Bemenl-Pond    Co. 

Mining  Machinery. 

Chicago  Pneumatic  Tool  Co. 
IngersoU-Eand  Co. 

Moiytde-^um  Metal. 

Vanadium   Corp.  of  America. 

Monorail  Systems. 
Whiting   Corporation. 

Motors.  Air  —  (See  Drilling 
Machines,  Portable  Pneu- 
matic). 

Motor  Controller  Apparatus — 
(See   Controller), 

Motors,    Electric, 
General  Electric  Co. 
Wcstinghouse      Electric      o 
Manufacturing   Co, 


Oilers,  Flange — (See  Lubri 
cators.    Flange), 

Oxygen  Gas, 

Air   Reduction   Sales  Co. 

Oxy-Acetylene  Welding  and 
Cutting— (See  Cutting  and 
Welding  Apparatus). 

Packing,  Iron, 

Smooth-On  Mfg.   Co. 

Packing.  Metallic. 

Universal    Packing    Corp. 

Paint, 

Lucas   Co..    Robert    M. 

Paint,   Graphite, 

Dixon  Crucible  Co.,  Jos. 

Paint    Guns.    Air. 

Spray    Kn;;ilietTing    Co. 
Paint   Spraying    Equipment, 

De   Vilbiss  Mfg.   Co. 

Spray    Engineering    Co. 
Partitions,   Wire. 

Page  Steel  &  Wire  Co. 
Partitions,  Woven  Steel. 

Page  Steel   &  Wire  Co. 
Pedestal     Jaw      Facing     Ma- 
chines. 

Underwood   Corp.,  H.  B. 
Piling,  Sheet  Steel, 

Carnegie  Steel  Co. 

Pins,  Crank. 

Carnegie  Steel  Co. 
Pins,    Knuckle— (See   Knuckle 
Pins). 


Pipe      Benders,      Hydraulic— 
(See  Bending  Maohinea). 

Pipe  Butt-Welded  Steel. 

National  Tube  Co. 
Pipe,   Cast  Iron, 

American  Car  &  Fdry.  Co. 
Pipe      Cutters— (See     Cutters, 

Pipe). 
Pipe    Cutting    and    Threading 
Machinery. 

Greenfield   Tap   &    Die  Corp. 

Landis  Machine  Co.,  Inc. 

Williams    Tool    Corp. 
Pipe    Fitters'    Tools, 

Cleveland  Twist   Drill  Co. 

Greenfield  Tap  &   Die  Corp. 

Walworth    Mfg.    Co. 

Williams  &  Co..  J.   H. 
Pipe  Fittings. 

Crane  Co. 

Dart  &  Co..  E.  M. 

Southwark    Foundry   &   Ma- 
chine Co. 

Walworth   Mfg.    Co. 
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IN  1919  the  Japanese  Government 
appointed  a  commision  to  study 
European  and  American  building 
methods.  The  commission  was  so 
favorably  impressed  with  American 
buildings,  that  a  New  York  firm  was 
invited  to  organize  the  Geo.  A. 
Fuller  Co.  of  the  Orient,  Ltd.,  their 
first  work  bein^  the  erection,  in 
Tokio,  of  the  two  giant  structures 
illustrated  above. 

These  buildings  were  nearing  com- 
pletion when  the  disastrous  earth- 
quake and  fire  occurred.  American 
building  methods  scored  their  crow  n- 
ing  triumph  when  these  structures 
emerged  with  amazingly  small  dam- 
age from  the  most  terrible  catastro- 
phe in  recorded  history. 
The  larder  of  these  buildings,  the 
Marunouchi  Building,  now  stands 
amidst  devastation  and  ruin,  a 
modern  office  building  of  gigantic 
proportions,  a  typical  American 
steel  frame  structure. 


The  other  edifice  is  the  mammoth 
headquarters  of  the  Nippon  ^  usen 
Kaisha.  Both  of  these  buildings  con- 
tain all  modern  conveniences  and 
safeguards  to  life  and  property,  such 
as  passenger  elevators,  electric  light, 
plumbing,  heating  and  other  pipe 
systems.  These  latter  include  a  num- 
ber of  services  found  only  in  the  best 
equipped  American  business  build- 
ings, namely: 


Heating  System  .... 
Cold  Water  Supply  Lines 
Hot  Water  Supply  Lines  . 

Fire  Lines 

Sprinkler  System  .    .    .    ■ 
Refrigeratioa  System    . 
Drinking  Water  Lines 

auil  Other  Services   .    . 
Vacuum  Sweeper  Lines. 


Byers  Pipe 
Byers  Pipe 
Byers  Pipe 
''Byers  Pipe 
Byers  Pipe 
Byers  Pipe 

Byers  Pipe 
Byers  Pipe 


It  will  be  noted  that,  with  due  recog- 
nition of  its  surpassing  anti-corro- 
sion properties,  Byers  pipe  was 
chosen  for  all  but  one  of  the  above 
services  in  both  buildings. 


Free  literature  on  request 


A.  M.  BYERS  COMPANY,  Pittsburgh,  Pa.         Established  1864 

New  York  Philadelphia  Boston  Chicago  Houston 

Distributors  in  allJobbing  Centers 
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Co. 


Tools, 


Pipe,   0"y  ^™°- 

American  Car  fc  Fdry. 

tlf,  Wrought  Iron. 
Byer*  Co.,  A.  M. 

Fl&nar      Tool»  —  (Se» 
Planer) . 

B«tU  Machine  Plant  of  Con^ 
»Udated  Macblne  Tool 
CX>rp.   ot   America. 

OlnclnnaU  Planer  Co. 

NUe«-Bement-Pond  Co. 

Kjenon  *  Son,   Jo«-   T. 

Bellera  *   Co.,    Inc.,   Wm. 

Pl»n«r»,  Crank.         „    ,  _      . 
NowtoD  Machine  Tool  Plant 
ot    Consolidated     Machine 
Tool   Corp.    of   America. 
PUnen,  Braw  Oat  CjUnder. 
Morton   Mfg.   Co. 

Planera,  Portable. 
Morton  MtE.  C*. 
Cnderwood  Corp.,   H.   B. 

PUnera,   Plate. 

Hlllee  i  Jone.  PI""*  "' 
Consolidated  Mach.  Tool 
Corp.    of    America. 

Ryeraon  &   Son,    Joa.    T. 

SeUers  i  Co.,    Inc.,   Wm 

Bouthwark  Fonndry  *  Ma- 
chine  Oo. 


Planera,    Rotary. 

Newton  Machine  Tool  Plant 
of    Consolidated     Machine 
Tool   Corp.    of   America. 
NUesBement-Pond    C«. 
Cnderwood   Corp.,   H.   B. 
Planera,    Valve  Seat. 
Kooksby   &   Co.,    »■   J- 
Cnderwood  Corp.,   H.   B. 

Planera,    Wood,  ,     ^ 

American  Saw  MUl  Machy. 
Oo. 

Planing  Attaohmenta,  Radius 
Underwood    Corp.,    H.    B. 

Platforms,   Oar. 

Commonwealth    Steel    l/O. 

PUtas,   Boiler,   Firebox,    Eto. 
Lukens   Steel   Co. 
ByeraoD  *  Son.   Jo«.  T.- 
Plates,    Iron   and   Steel. 
Carnegie  Steel  Co. 
Byerson  &  Son,  Joe.   T. 
United    AUoy   Steel   Corp. 
Plumbers'    Tools. 

WllUama  Co.,   1.   H. 
Plunger  Pumpa. 

IngereoU-Rand   Co. 
PnoumaUo  IJrills— (See   Drill- 
ing Maohines,  Pneumatlo). 
Pneumatic      Flue      Welder*— 

(Bee  Flue  Welders).  , 

Pnoumatio     Grinders   —    (Bee 
Grinding    Maohines,    Fort- 
able    Pneumatic) .  I 
Pneumatic    Hammera   —    (See 

Hammers,     Pneumatic). 
Pneumatio     Looo.      Turntable 
Motor  —    (See       Motors, 
Pneumatio  Turntable). 
Pneumatic    Painting    and 
Equipment. 
Spray   Engineering  Co. 
Pneumatio     BlTetera    —    (Bee 

Hammers,     Pneumatio). 
Pneumatio    Tools. 

Chicago  Pneumatic  Tool  Oo. 
Cleveland     Pneumatic     Tool 

Co.  _    , 

Independent  Pneumatic  Tool 

Co. 
IngereoU-Rand  Co. 

Pointing   Machines,    Bolt. 

Landls   Machine  Co.,    Inc. 
Poles      and      Poata,      TubuUr 
Bteel. 
National   Tube  Co. 
Polishing  Machines. 

Bridgeport      Safety      Bmery 

Wheel   Co..   The 
Brown  &   Sbarpe  Mfg.   Co. 
V.   8.    Blectrlcal   Tool   Co. 
Portable  Electrlo  DrilUng  Ma- 
chines—(See  Ihilllng   Ma- 
ohines,  Electrlo). 
Portable     Electrlo      Grinder — 
(See    Grinding    Maohines, 
Electric). 


Portable   Floor   Cranes  —  (See 

Cranes,    Portable). 
Portable  TooU. 

Rooksby   &.  Co.,    *'■•'• 
Underwood   Corp..    H.    B. 
Power     Reverse     Gears— (See 
Reverse   Gears,   Power). 

Presses,   Arbor, 

Chambcrsburg       Engineering 

Nicholson  &  Co.,   W.   H. 
Southwark    Foundry    &    Ma- 
chine Co. 
Watson-Stillman  Co.,    ine 

Presses.    Banding. 

Chambersburg      Engineering 

Co.  _ 

Ryerson  &  Son,  Joe.  T. 
Southwark    Foundry    &    Ma- 
chine Co. 
Watson-Stillman   Co.,   The 

Presses,   Brake. 

Cincinnati   Shaper  Co.,   ITie. 

Presses,   Bushing, 

Chambersburg      Engineering 

Co.  - 

HvdrauUc  Press  Mfg.   Co. 
Lucas  Machine  Tool  Co. 
NUes-BementPond    Co. 
Southwark    Foundry    &    Ma- 
chine Co. 
Watson-Stillman  Oo.,   The 

Presses.    (3rank   Pin. 

Chambersburg      Engineering 

Hydraulic  Press  Mfg.   Co. 
Watson-Stillman  Co..   The 
Presses,    Flanging— Hydraulic. 
Chambersburg      Engineering 

HvdrauUc  Press  Mfg.   Co. 

McCabe  Mfg.   Co. 

Southwark    Foundry    &    Ma- 
chine Co. 

Watson-Stillman  Co..   The 
Presses,  Flanging— Pneumatio. 

McCabe   Mfg.   Co. 
Presses,   Forging. 

Chambersburg      Engineering 
Co.  „ 

Hydraulic    Press    Mfg.    Co., 

The 

Niles-Bement-Pond  Co. 

Southwark    Foundry    &    Ma- 
chine Co. 

United  Engineering  &  Fdry. 

Watson-Stillman  Co.,   The 
Presses,    HydrauUo. 

Chambersburg      Engineering 


Pumps,      Self -Measuring      for 
Oil,     Gasoline    and    Kero- 


Co. 


Oo. 


HvdrauUc  Press  Mfg.   Co- 
NJles-Bement-Pond    Oo^ 
Sellers   &   Co.,    Inc.,    Wm 
Southwark    Foundry    &    Ma- 
chine  Co. 
United  Engineering  &  Fdry. 

Watson-StUlman  Co..   The 
Presses,    Steam   Hydraulic. 
United  Engineering  &  Fdry. 
Co. 
Presses,    Washer. 

Southwark    Foundry    i    Ma- 
chine  Co. 
Presses,  Wheel. 

Chambersburg      Engineering 

Co. 
HvdrauUc  Press  Mfg.   Co. 
Nlles-Bement-Pond    Co. 
Southwark    Foundry    &    Ma 

chine   Co. 
Watson-StUIman   Co..  The 
Pulleys. 

Brown  &  Sharpe  Mfg 
Pumps. 

Brown  &  Sharpe  Mfg. 
Buffalo  FnrKe  Co. 
IngersoU-Rand  Co. 
Pumps,  Centrifugal. 
Buftnlo  Forge  Co. 
Pumps.    Electric. 

Buffalo   Forge  Co. 
Pumps,     Geared, 

Brown  &   Sharpe   Mfg 
IngorsoU-Rand    Co. 
Pumps,    Hydraulic. 

Chambersburg      Engineering 

Co. 
Hydraulic  Press  Mfg.   Co. 
IngersoU-Rand  Co. 
Southwark    Foundry    &    Ma- 
chine Co. 
Watson-StUIman   Co.,   The 
Worthlngton    Pump    &    Ma 
chlnery    Corp. 


Pumps,   Vacuum, 
Buffalo   Forge  Co. 
Chicago  Pneumatic  Tool  l^o. 
IngersoU-Kand    Co. 
Pumping    Machinery, 

Chambersburg      Engineering 
I  Co. 

IngersoU-Rand    Co. 
Punch       and      Shearing      Ma- 
chines. 
Buffalo   Forge  Co. 
Chambersburg      Engineering 

Co.  .     „,, 

Cleveland    Punch     &    Shear 
Works.  „,      »       , 

HlUes     &     Jones     Plant    of 
Consolidated     Mach.     Tool 
Corp.    of    America. 
Pels    &   Co..    Henry. 
Byerson    &    Son.    Jos.    T. 
Southwark    Foundry    &    Ma- 
chine  Co. 
Punching     Machine,     Horizon- 
tal. 
Buffalo   Forge   Co. 
Hilles     &     Jones     Plant     of 
Consolidated     Mach.     Tool 
Corp.    of    America. 
Pels   &   Co.,    Henry. 
Southwark    Foundry    &   Ma- 
chine  Co. 
Punching   Machine,   Multiple. 
Buffalo   Forge  Co. 
Chambersburg      Engineering 

Co. 
HUles     &    Jones     Plant     of 
Consolidated     Mach.     Tool 
Corp.    of   America. 
Pels  &  Co.,  Henry. 
Ryerson    &    Son.    Jos.    T. 
Southwark    Foundr.v    &    Ma- 
chine   Co.  „      .,      ., 
Punching    Machine,    Combined 
Punch,    Shear   and    Cope. 
Buffalo   Forge   Co. 
Cbamtiersburg      Engineering 

Co. 
HUles     &     Jones     Plant     of 
Consolidated     Mach.     Tool 
Corp.    of    Amprica. 
Pels    &    Co..    Henry. 
Ryerson    &   Son.    J.   T. 
Southwark    Foundry    &    Ma- 
chine  Co. 
Punching  Machine.    TTnlversal, 
oombined       with       Plate. 
Shear,     Bar,     Angle     and 
Tee    (jutter. 
Bntralo    Forge   Co. 
Pels  &  Co.   Henry 
Punching   Machine,    Vertical. 
Buffalo   Forge  Co. 
Pels  &  Co.,   Henry. 
Ryerson    &    Son.    Jos.    T. 
Quartering   Machine. 

Nlles-Bempnt-Pond    Co. 
Radial  Buffers. 

Franklin    Ry.   Supply   Co. 
Rail    Benders,    Portable, 

Q     &   C.    Co.,    The 
Rail  Saws,  Circular,  Portable 

Q.    &   C.    Co..   The 
Railway   Supplies. 

Q.   &   C.  Co.,   The 
Rare    Gases. 

Air    Reduction   Sales   Co. 
Reamers,    Expanding, 

Cleveland  T^vl8t  Drill   Co. 
Davis   BovluE  Tool  Co. 
Glsholt   Machine  Co. 
GreenBeld  Tap  &  Die  Corp, 
National    Twist    DriU   Co. 
Reamers,  High  Speed. 

Whitman     &     Barnes     Mfg. 
Co. 
Reamers,    Solid. 

Brubaker  &   Bros..    W.   L. 
Cleveland    Twist    Drill    Co. 
Detroit  Twist   Drill   Co. 
Glsholt   Machine    Co. 
Oroenfleld  Tap  &  Die  Corp. 
Recorders,    Time. 

Glsholt    Machine    Co. 
Refrigerators. 

Wine  Railway  Appliance  Co 
Regulators,    Gas    Pressure. 
Air  .Reduction  Sales  Co. 
Regulators,    Pressure. 

Crnne   Co.  ..       „ 

Repair     Clamps,     Air     Hose- 

(See   Clamps,   Repair). 
Replacers,   Car. 

Q.  &  C,  Co.,  The 
Reverse  Gears,    Power. 
Barco  Mfg.   Co. 
Franklin  Ry.  Supply  Co. 


Co. 
Co. 


Co. 


Rivet  Heaters,   Eleotrio. 
American  Car  &  Fdry 
General   Electric   Co. 
Rivet  Heaters,   Oil. 
Buffalo    Forge   Co. 
Ferguson    Furnace   Co. 
Hauck    Mfg.    Co. 
Johnston   MfK.    Co. 
Ryerson   &   Son,    J.    T. 
Rivet   Making  Machines. 
Acme    Machinery    Co. 
Ajax    Machinery    Co. 
National    Machinery    Co. 
Riveters— (See    Hammers, 

Pneumatic). 
Riveters,    Hydraulic, 
Allen   Co.,    John   F. 
Chambcrsburg      Engineering 

Co.  ,     .., 

Southwark    Foundry    &.   Ma 

chine  Co. 
Watson-Stillman   Co.,   The 

Rivets.  c         T        T 

Ryerson   &   Son,    Jos.    a. 

Kods,  „.       „ 

Page  Steel   &  Wire  Co. 
Bods     and     Wire,     Welding— 
(See   Welding   Rods), 

Rooang,    Car. 

United  Alloy  Steel  Corp. 
Bolls,    Bending   and    Straight 
cning. 
Buffalo   Forge  Co. 
HUles     &     Jones     Plant     of 
Consolidated     Mach.     Tool 
Corp.    of   America. 
Niles-Bement-Pond    Co. 
Ryerson  &  Son.   Jos.   T. 
Southwark    Foundry   &    Ma 
chine  Co. 
Rolls,    Beclaiming, 

Ajax    Manufacturing   Co. 
Roller  Tube  Expanders. 
Nicholson   &  Co.,    W.   H. 
Ryerson   &   Son,    Jos.    T. 
Roundhouse     Blower     Line 
Joints. 
Barco  Mfg.    Co. 
Franklin    Ry.    Supply    (3o 
Rules— Scales. 

Brown  &  Sharpe  Mfg.  Co 
Safe  Ends. 

National  Tube  Co. 
Ryerson   &   Son,    Jos.   T. 
Sand  Lifters. 

Whiting   Corp. 
Sand  Rammers. 

Chicago  Pneumatic  Tool  Co 
IngereoU-Rand  Co. 
Baws,     Band  -(See     Band 

Saws), 
Saws,   Cireular  Metal. 

Brown   &  Sharpe  Mfg.   Co. 
Greenfield   Tap  &  Die  Corp. 
Standard   Tool  Co. 
Saws,   High  Speed  Friction. 
American      Saw      Mill     Ma- 
chinery   Corp. 
Ryerson  &•  Son,  Jos.  T 
Saws,  Portable  Rail. 

Q.  &  C.  Co..  The         ,    _  ,, 
Sawing  Machines,  Metal  Cold. 
Newton  Machine  Tool  Plant 
of    Consolidated     Machine 
Tool  Corp.    of   America. 
Sawing     Machines,     Power 
Hack. 
Byerson    &   Son,   Jos.    T. 
Scoops. 

Wood   Shovel  Tool   Co. 
Screw  Extractors. 

Cleveland   Twist   Drill   Co. 
Screw    Machine   Products. 

National   Acme  Co.,   The 
Screw    Machines,    Automatic. 
Brown   &    Sharpe   Mfg.    Co. 
National    Acme  Co..   The 
Screw     Machines,     Plain     and 
Hand. 
Acme  Machine  Tool  Co 
Brown  &  Sharpe  Mfg.  Co. 
Jones    &     Lamson     Machine 

Co. 
Warner   &    Swasey   Co. 
Screw    Machine    Tools    and 
Equipment. 
Acme    Machine   Tool   Co. 
Brown  &  Sharpe  Mfg.  Co 
Jones     &    Lamson     Machine 

Co. 
Warner  &  Swasey  to. 
Screw    Plates. 

Brubaker   &   Bros..    W.    1.. 
Greenfield  Tap  &  Die  Corp 


Seamless    Steel    Tubtng 

Tubing) , 
Self-Measuring     OU     Tank*- 
(Bee  Tanks,  OU,  Storage). 
Shafting,   Steel, 

Byerson   &   Son,    Joe.    T. 
Bhafting,    Steel  TuMn». 

National  Tube  Co, 
Shapers, 

American      Saw     MIU     Ma- 
chinery Co. 
Consolidated     Machine    Tool 

Corp.    of    America. 
Gould   &  Eberhardt  Oo. 
Hendey   Machine  Co.,  The 
Morton    Mfg.    Co. 
NUes-Bement-Pond    Oo. 
Byerson    &   Son,    Joe.   T. 
Stockbridge  Machine  Oo. 
Shapers,   Ihraw  (Jut. 
Morton    Mfg.    Co. 
Shapea,    Structural. 
Carnegie  Steel  Co. 
Ryerson   &   Son,    Joe.    T. 
Sharpening  Machines,  Saw. 
Machinery  Co.   of  America 


Sharpening    Stones  —  (See 

Stones,    Oil), 
Shearing   Maohines,    Alligator, 
Canton   Foundry  &   Machine 

Co. 
Pels  &  Co.,   Henry. 
Byerson  &  Son,  Jos.  T. 
Shearing  Machines,   Angle. 
Buffalo   Forge  Co. 
Chambersburg      Engineering 

Co. 
Hlllee     &     Jonee     Plant     of 
Consolidated    Mach.     Tool 
(3orp.    of   America. 
Pels  &  Co.,  Henry. 
Byerson  &  Son,  Jos.  T. 
Bouthwark    Foundry    *   Ma- 
chine  Co. 
Shearing   Machines,    Bar  Iron, 
Chambersburg      Bnglneering 

Co. 
Hilles     &     Jones     Plant     of 
Consolidated     Mach.     Tool 
Corp.   of   America. 
Pels  &  Co..   Henry. 
Ryerson   &  Son,  Joe.  T. 
Southwark    Foundry    &    Ma- 
chine   Co. 
Shearing  Machines,  BeveL 
HUles    &,    Jones    Plant    ei 
Consolidated     Macb.     Tool 
Corp.    of   America. 
Shearing  Machine,  Billot, 

Pels  &   Co.,   Henry. 
Shearing  Machines,    Gate. 
HUles     &     Jones     Plant    of 
Consolidated    Mach.    Tool 
Corp.    of   America. 
Pels  &  Co.,   Henry. 
Southwark    Foundry    *    Ma- 
chine   Co. 
Shearing  MachlBes,   Plate. 
Chambersburg      Bnglneerin* 
Co.  . 

Hilles    &    Jones     Plant    e* 
Consolidated    Mach.    Tool 
Corp.  of  America. 
Pels  *  Co.,  Henry. 
Byerson  &  Son.  Joo.  T. 
Sonthwark    Foundry   *   Ma 
chine  Co. 
Shearing      Maohines,      Kotarr 
Bevel, 
Ryeraen  &   Son,    Joe.   T. 
Southwark    Foundry    A    Ma- 
chine  Co. 
Shears,  Beam  and  Ohannol, 

Pels  &  Co..  Henry. 
Shears,    Beveling. 

Marshalltown   Mfg.    Oo. 
Shears.      Plate,      flheot-Metal, 
Rotary,  „      »    ^ 

HUles    &    Jones    Plant    el 
Consolidated     Mach.     Tool 
Corp.    of   America. 
Southwark    Foundry    *    Ma- 
chine  Co. 
Shears,   Splitting. 

Marehalltown    Mfg.    Co. 
Southwark    Foundry   *   Ma- 
chine Co. 
Shears,    Throatless, 

Marshalltown    Mfg.    Co. 
Sheet     Steel  —  (See     Steel 

Sheet) . 
Shovels.  .    m    ,  r- 

Wood  Shovel  &  Tool  Co. 

Siding,   Corrugated  and  Plalm. 

United    AUoy  Steel  Corp 
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Making  Good  Tubes 

BETTER 


Section  of  Tube,  expanded 
and  beaded  in  Hue  sheet. 
The  ductilily  required  to 
bead  and  expand  the  tube 
without  cracks  or  frac- 
tures is  supplemented  by 
sufUcicnt  stiffness  to  hold 
the  tube  tight  in  the  flue 
sheet,  after  frequent  re- 
settings. 


THE  constant  search  for  and  the  thor- 
ough development  of  opportunities  for 
improving  the  product  has  always  been 
a  basic  principle  underlying  the  manu- 
facture of  "SHELBY" 'seamless  Steel 
Boiler  Tubes.  Constantly,  the  aim  has 
been  to  make  the  tubes  better,  then  better, 
then  better. 

As  new  and  higher  standards  of  boiler 
construction  have  been  adopted  and  pres- 
sures increased,  it  has  been  the  endeavor 


of  National  Tube  Company  by  ca^reful 
studv  and  experiment,  not  only  to 
keep  pace  with  but  actually  anticipate,  the 
needs  and  demands  of  boiler  tube  service. 
So  that  today,  with  modern  blast  furnaces, 
open  hearth  steel  works,  rolling  mills  and 
manufacturing  plants,  especially  designed 
and  expertly  supervised,  the  modern  steel 
tube  is  better  than  it  has  ever  been  before 
and  particularly  adapted  to  the  require- 
ments of  modern  power  generation. 


Ask  for  "National"  Bulletin  No.  i6-M.4NUFACTURE  AND  ADVANTAGES 
OF  "NATIONAL"  AND  -'SHELBY"  BOILED  TUBES 

NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA, 

General  Sales  Offices  :    Frick  Building 


p,c-T-nT^T.  SALES    OFFICES 

AtlmU         Boston         Chicago         Denver         Detroit         New    Orleans         New  York        Salt  I^ke  City 


Philadelphia        Pittsburgh        St.   I.ouia        St.   Paul 
PACIFIC    COAST    REPRESENTATIVES:    V.    S.    Steel    Products  Company        San  Francisco        Lob  Angeles        Portland        SeattU 
EXPORT  REPRESENTATIVES:  C  S.  Steel  Products  Company       New  York  City 
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Signal   Pipe,   Wrought   Steel. 

National  Tube  Co. 
Skid  Shoes,   Rail. 
Q  &  C  Co.,  Tbe 
Blag,    Blast   Furnace. 
Carnegie    Steel    Co. 
Sockets — (See    Drill    Sockets) 
Slotting  Machinery,    Frame. 
Betts  Machine  Co. 
Sellcrs_&  Co..    Inc.,    Wm. 
Slotting  Machines. 
Betts  Machine  Plant  of  Con- 
solidated Mach.  Tool  Corp. 
of  America. 
National   Acme   Co. 
Newton  Machine  Tool   Plant 
of    Consolidated     Machine 
Tool  Corp.  of  America. 
Niles-Bement-Pond  Co. 
Sellers   &   Co.,    Inc.,    Wm. 
Small   Tools. 

National    Twist    Drill    Co. 
Whitman     &     Barnes     Mfg. 
Co. 
Snow  Melting  Devices. 
Hauck   Mfg.   Co. 
Q  &  C  Co.,  The 
Snow    Plows, 

Q   &   C   Co.,   The 
Sockets.    JMU, 

Brown  &  Sharpe  Mfg.  Co. 
Cleveland  Twist  Drill  Co. 
Sockets,   Wire  Rope. 

Williams  &  Co.,  J.  H. 
Special   Machinery. 
Betts  Machine  Plant  of  Con- 
solidated Mach.  Tool  Corp. 
of  America. 
Brown  &  Sharpe  Mfg.   Co. 
Gisholt  Machine   Co. 
Ingersoll  Milling  Mach.  Co., 

The 
Lucas   Machine  Tool  Co. 
Newton     Machine  Tool  Plant 
of    Consolidated     Machine 
Tool    Corp.    of    America. 
Southwark    Foundry   &    Ma- 
chine  Co. 
Underwood   Corp.,   H.   B. 
Spraying      Machine,      Paint — 
(See      Paint      Spraying 
Equipment). 
Spring   Banding   Presses,    Hy- 
draulic  —    (See     Presses. 
Banding). 
Spring  Shop  Machinery. 
Ryerson  &  Son.  Jos.  T. 
Soiithwark    Foundry    &    Ma- 
chine Co. 
Springs,   Car  and  Locomotive, 

American    Steel    Foundries. 
Staybolt     and     Bolt     Turning 
Threading  Machines, 
Consolidated     Machine    Tool 

Corp.    of  America. 
T-andis    Machine   Co..    Inc. 
Staybolt  Drivers. 

Chic.Tjro  Pneumatic  Tool  Co. 
Independent  Pneumatic  Tool 

Co. 
T.andis    Machine   Co..    Inc. 
Staybolt     Iron   —    (See     Iron 
Staybolt). 

Staybolt     Taps  —  (Bee     Taps, 

Staybolt). 
Staybolts. 

.Americ.Tn    locomotive   Co. 

Flannery    Bolt   Co. 


Stay   Tubes. 

National   Tube  Co. 
Steam  Chests. 

Franklin    Ry.    Supply  Co. 
Steam    Gauges — (See    Gauges, 

Steam) . 
Steam    Hammers — (See    Ham- 
mers,   Steam   Forging), 
Steam   Separators, 

Nicholson    &    Co..    W.    H. 

Steam   Traps. 
Crane   Co. 
Nicholson    &   Co.,    W.    H. 

Steel.   Alloy, 

Ccntr.tl    Steel    Co.,    The. 

NuRent    Steel    Castings    Co. 

United    Alloy    Steel    Corp. 
Steel,    Carbon, 

Firth-Sterling    Steel    Co. 

Nugent   Steel  Castings  Ck>. 

Vanadium      Corporation     of 
America. 


Steel,    Die. 

Firth-Sterling    Steel    Co. 
Steel,   Firebox. 
Carnegie  Steel   Co. 
I. likens    ;>te(-l    Co. 
Steel,   High   Speed  Tool, 
Carnegie   Steel   Co. 
Firth-Sterling    Steel    Co. 
Ryerson   &  Son,   Jos.    T. 
Williams  &   Co..   J.    H. 
Steel,    Structural. 

K.versou    .i    Son,    Jos.    T. 
Steel   Sheets. 

Ryerson   &   Son.   Jos.    T. 
United   Alloy   Steel   Corp. 
Steel,    Tool. 
Carnegie   Steel   Co. 
Ryerson    &    Son,    Jos.    T. 
United    Alloy    Steel    Corp. 
Steels,    Alloys    and    Carbon, 
Firth-Sterling   Steel    Co. 
Vanadium    Alloys   Steel   Co. 
Stocks. 

Nye  Tool  &  Machine   Works. 
I  Stokers,    Locomotive. 

Elvin    .Mechanical   Stoker. 
Locomotive   Stoker  Co. 
Stop-Cocks    (Lubricating). 

Diirt  Mfg.   Co.,   E.   M. 
Straight  Edges. 

Brown    &   Sharpe    .Mfg.    Co. 
Straightening    Rolls—  (See 
Rolls.      Bending     and 
Straightening). 
Stud  Setters,   Self-opening. 
Geometric  Tool   Co.,   The. 
Superheater  Pipes. 

National   Tube   Co. 
Superheaters.     . 

Superheater   Co.,    The. 
Surface  Plates. 

Brown   &  Sharpe  Mfg.   Co. 
Swivels. 

Williams  &   Co.,    J.   H. 
Syphons,   Locomotive, 

Ix)comotive   Firebox   Co. 
Tapping     Machines     and     At- 
tachments. 
Acme   Machinery   Co. 
Geometric  Tool  Co.,   The. 
Greenfield  Tap  &  Die  Corp. 
National    Machinery    Co. 
Taps   and   Dies. 

Armstrong    Mfg.    Co.,    The. 
Brubaker  &   Bros.,   W.   L. 
Greenfield   Tap   &   Die   Corp. 
Landis  .Machine  Co.,    Inc. 
National   Acme  Co.,   The. 
Taps,    Collapsing. 
Geometric  Tool    Co.,   The. 
National    Acme    Co. 
Taps,    Staybolt. 

Brubaker    &    Bros.,    W.    L 
Greenfield  Tap  &  Die  Corp. 
Reyerson   &   Son,    Joseph    T. 
Test    Cars,    Track    Scale. 
Southwark    Foundry    &    Ma- 
chine   Co. 
Thermit. 

M(l;il    .'^    Tlieniiit    Corp. 
Thread    Millers— (See    Milling 
Machines,    Thread). 

Thread    Cutting    Machine, 
Pipe, 

Armstrong   .Mfg.    Co.,   The 

Greenfield  Tap  &   Die. 

I-andis    Machine   Co.,    Inc. 

Williams  Tool  Corp. 
Threading   Machine,    Bolt  and 
Stud. 

Acme   .Machinery   Co. 

Armstrong   Mfg.    Co..    The. 

Buffalo   Forge  Co. 

Geometric    Tool    Co.,    The 

Greenfield  Tap  &  Die  Corp 

Landis   Machine  Co.,    Inc. 

National   Acme   Co. 

Williams  Tool  Corp.  I 

Threading   Tools— (See    Tools 

Threading), 
Tie   Wires, 

Page  Steel  &   Wire  Co. 
Tire      Turning 
Mills— (See 
chines.    Tire,) 
Tool   Holders. 
Gisholt  Machine  Co. 
Morris  Tool  Co.,   Inc 
Williams  &  Co.,  J.  H 


and      Boring 
Boring     Ma- 


Tool   Holder  Bits— High  Speed 
Steel. 
Firtli-Sterling    Steel    Co. 
Williams  &  Co.,  J.  H. 
Tool   Post,    Turrets— (See   Tur- 
ret, Tool  Post), 
Tools,    Boilermakers', 
Brubaker   &    Bros.,    W.    L. 
Chicago    Pneumatic   Tool  Co 
Greenfield  Tap  &  Die  Corp 
Ryerson   &   Son,   Jos.    T. 
Tools.    High    Speed   Steel. 
Bird-Archer    Co.,    The. 
Morris    Tool    Co.,    Inc. 
Tools,    Lathe. 
Morris   Tool   Co.,    Inc 
Williams  &  Co.,   J.   H. 
Tools,    Machinists', 

Brown   &   Sharpe   Mfg     Co 
Williams   &  Co.,   J.   H. 
Tools,    Planing. 

.Morris    Tool   Co.,    Inc. 
Williams   &  Co.,   J.    H. 
Tools,    Threading, 

Greenfield  Tap  &  Die  Corp. 
Morris  Tool  Co.,   Inc 
Williams  &   Co.,   J.    H. 
(See    also    Dies,    Threading, 
Self-Opening). 
Tools.    Valve   Facing, 

Draper    Mfg.    Co..    The. 
Torches,   Oil  Burning, 
Hauck   .Mfg.   Co. 
Jolinston    .Mfj;.    Co. 
Torches,    Welding— (See    Cut 
ting    and    Welding    Appa- 
ratus). 

Tractors,   Industrial, 
Terminal   Engineering  Co. 
Yale  &   Towne   .Mfg.    Co. 
Tractors,    Turntable, 

Wljiting   Corp. 
Trailers,    Industrial. 

Yale  &  Towne  Mfg.   Co. 
Tramways,   Industrial. 

Y'ale  &  Towne  Mfg.   Co. 
Transfer   Tables, 
Wliiting    Corp. 

Transmission,    Silent    Chain 

(See  Chain.   Drive). 
Trap   Doors   and   Fixtures. 

Edwards   Co.,    Inc.,    0.    M. 
Traverse   Shapers — (See   Shap- 

ers.    Traveling   Head). 
Trolley    System,    Overhead, 
Yale   &   Towne   Mfg.    Co. 
Truck    Bolsters— (See    Bol- 
sters,  Car). 
Truck    Frames. 
American     Steel     Foundries. 
Commonwealth    Steel    Co. 
Trucks,    Car   and    Locomotive. 
American    Steel     Foundries. 
Boyden    Steel   Corp. 
Commonwealth     Steel     Co. 
Franklin    Ry.    Supply    Co. 
McConway    &    Torlcy    Co. 
Trucks.    Co-Ordinating. 

Boyden  Steel   Corp. 
Trucks,   Electric, 

American    Locoomtive    Co. 
Baldwin  Locomotive  Works 

The. 
Terminal  Engineering  Co., 
Y'ale  &   Towne   Mfg.    Co. 
Trucks.    Industrial. 

Terminal    Engineering    Co. 
Yale   &   Towne   Mfg.    Co. 
Trucks,   Trailer, 

Franklin    Ry.    Supply    Co 
Yale  &  Towne  Mfg.   Co. 
Tube  Cleaners, 
Liberty    Mfi;.    Co. 
Roto  Co.,   Tbe. 
Ryerson    ,&    Son,    Jos.    T. 

Tube     Cutters— (See     Cutters, 
I  Flue). 

Tube     Expanders — (See     Flue 

Expanders), 
Tubes,   Boiler. 
Crane    Co. 
National   Tube   Co. 
Parjtesburg    Iron    Co. 
Tyler  Tube   &   Pipe  Co. 
United    Alloy    Steel    Corp 
Tubing,      Lap,      Welded      and 
Seamless   Steel. 
National  Tube  Co. 
Tumbling    Barrels. 

Whiting    Corp. 
Tungsten    Metal. 

Vanadium  Corp.  of  .America. 


Turbines,   Steam. 
Buffalo   Forge   Co. 

Turbo-Generators. 
General    Electric   Co. 

Turntable   Tractor  s— (See 
Tractors,    Turntable). 

Turntables. 

Whiting    Corp. 
Turntables,    Industrial    Shop. 

Canton    Foundry   &    Machine 
Co. 

Turret    Lathes— (Bee    Lathes 
Turret). 

Twist    Drills— (See    Drills, 
Twist). 

Underframes,   Steel. 

Commonwealth  Steel  Co. 
Unions,  Pipe. 
Crane   Co. 

Dart    Mfg.    Co.,    E.    M. 
Walworth  Mfg.  Co. 
Universal    Grinding    Machines 
— (See  Grinding  Machines, 
Universal). 
Upholstering,   Car. 

Pantasote    Co..    The. 
Upsetting    Machines  ^  (S  e  e 

Forging  Machines), 
Upsetting  Presses,    Hydraulic,  j 
Chambersburg      Engineering 

Co. 
Watson-Stillman   Co.,    The. 
Valves, 

-American  Car  &  Fdry.  Co 
Crane  Co. 
Jenkins    Bros. 
Valves,   Ball  Check, 

Draper    Mfg.    Co. 
Valves,  Blower  and  Blow  Off. 
.\shton   Valve  Co. 
Walworth  Mfg.  Co. 
Valves,   Drifting. 

Franklin    Ry.    Supply    Co. 
Valves,    Gate, 
Crane   Co. 

Walworth   Mfg.   Co. 
Valves,    Globe. 
Crane  Co- 
Jenkins    Bros. 
Walworth    Mfg.    Co. 
Valve   Gears.   Locomotive. 
Stumpf      Una-Flow      Engine 
Co.,    Inc. 
Valves,    Hydraulic. 

Chambersburg       Engineering 

Co. 
Hydraulic   Press  Mfg.    Co. 
Soutiiwark    Foundry   &    Ma- 
chine  Co. 
Walworth    .Mfg.    Co. 
Watson    Stillman    Co.,    The. 
Valves,    Piston 

Franklin   Ry.   Supply  Co. 
Y'oung,    C.    C. 

Valves.    Pop,    Safety   and   Re- 
lief. 
.4sbton   Valve   Co. 
Crane   Co. 
Valves.    Shop   Air   Line. 
Cleveland     Pneumatic     Tool 

Co. 
Walworth    Mfg.    Co. 
Valves.   Slide  Balanced. 

Young,    C.    C. 
Ventilating   Apparatus. 

Buffalo  Forge  Co. 
Ventilators,    Car, 

Globe    Ventilator   Co. 
Ventilators,    Shop. 
Globe    Ventilator   Co. 
Wine      Railway      Appliance 
Co. 
Vise  Stands. 

Williams  .St   Co.,   J.   H. 
Vises,   Milling  Machine, 

Brown   &  Sharpe   Mfg.   Co. 
Vises,    Combination    Pipe    and 
Bench, 
Armstrong  Mfg.   Co. 
Vises,   Pipe, 

Armstrong    Mfg.    Co. 
Greenfield  Tap   &  Die  Corp. 
Nye  Tool  &  Machine  Works 
Walworth  Mfg.   Co. 
Williams  &   Co.,   J.    H. 
Vises,    Planer  and   Shaper, 
Cincinnati    Planer   Co. 
Gould   &   Eberhardt  Co. 


Wainscoting  Panels. 
Pantasote  Co. 

Wall  Board, 
Pantasote  Co. 

Washer  Cutting  Machine, 
National  Machinery  Co. 
Southwark    Foundry    &    Ma- 
chine Co. 

Washers,  Lock. 
National  Malleable  Castings 
Co. 

Water    Softening   and   Purify. 
ing.  ' 

Bird-Archer  Co. 

Water  Softeners. 

Dearborn    Chemical    Co. 

Water  Treatment. 

Dearborn   Chemical   Oo 
Ryerson   &   Son,    Joa.   T. 

Wedges,    Automatic. 

Franklin    Ry.    .Supply    Co. 

Weed   Burners. 
Commonwealth   Steel  Oo. 

"^^L^.Y-  Flue- (See  Flue 
Welders). 

Welding  and  Cutting  Appa- 
ratus—(See  Cutting  and 
Welding  Apparatus), 

Welding  Machines,   Eleotrio 
General   Electric   Co. 
Thomson     Electric     Weldlni 

Co.  • 

Westinghouse  Elec.   &  Mfe 

Co.  * 


Welding  Machines,   Flue, 

Ryerson   &  Son,    Joe.    T. 
Welding  Materials. 

Metal  &  ITiermit  Corp. 
Welding  Process. 
Metal-Thermit   Corp. 
Thomson  Elec.    Welding  Co. 
Welding  Hods  and   Wire. 
Air   Reduction   Sales  Co 
Page  Steel  &   Wire  Oo. ' 
Wheel  Centers,   Driving 
American    Steel    Foundriee 
Commonwealth  Steel  Co. 
Wheel     Presses,     HydrinUo— 

(See   Presses,    Wheel), 
Wheels,   Car. 

American    Steel    Foundrtee. 

Carnegie  Steel  Co. 

Wheels,    Car  and   Locomotive, 

American    Steel    Foundries. 

Wheels,    G  r  i  n  d  i  n  r  —  (See 

Grinding   Wheels), 
Wheels,   Mine   Oar, 
Carnegie  Steel  Co. 
Nugent   Steel    Casting!   Co. 
Wheels,   Steel. 

Carnegie   Steel   Co. 
Whistles,    Locomotive, 

Asliton    Valve   Co. 
Winches. 

Chicago  Pneumatic  Ttool  Oo. 
Window  Fixtures. 
O.   M.   Edwards  Co. 

Wire,      Copper     and     Covered 
Steel. 

Page  Steel  &  Wire  Oo. 
Wire,    Electrical. 

Page  Steel  &  Wire  Co. 
Wire,    Fencing. 

Page  Steel  &  Wire  Oo. 
Wire.   Galvanized. 

Page  Steel  &   Wire  Co. 
Wire-Link  Fabric. 

Page  Steel  &   Wire  Co. 
Wire,   Mill  Products. 

Page  Steel  &   Wire  Oo. 
Wire,   Steel, 
Page  Steel   &  Wire  Co. 

Wire,     Telephone     and     Tele- 
graph. 

Page  Steel   &  Wire  Oo. 
Wire,  Weatherproof. 

Page  Steel   &  Wire  Co. 
Wrenches. 

Greenfield  Tap  &  Die  Corp. 

Mcoic    Dinp    Foriring   Co 

Walworth    Mfg.    Co. 

Williams  Co.,   The  J.   H. 
Wrenches,    Tap. 

Armstrong    Mfg.    Co.,    The. 


I 


December,  1923 


RAILWAY     MECHANICAL     ENGINEER 


111 


Positive  Action 

EDWARDS  TRAP  DOORS 

With  Kick-up  Locks 


Absolute  Safety      m 


Built  to  provide  maximum  safety  ami  to 

open    and    close    easily,    Edwards    Trap 

'  Doors  with  Kick- 


Window  fixtures 

AU-Metal    Sash     Balances 

<'ash    Locks    and    Racks 

Sash   Lifts 
Anti-Rattle      Compression 

Devices 

Metal    Stop    Casings    and 

Partin?    Stops 

Top.     Bottom    and    Side 

Weather    Stripping 

Steel     Vestibule     Trap 

Doors 

Trap     rtoor    Locks    and 

Latches 


r 


,up  Locks  meet 
the  most  exacting 
requirements  in 
modern  passen- 
"er  car  construc- 
tion. 

A  starting  lever 
in  the  kick-up 
lock  is  typical  of 
t  h  e    mechanical 


ingenuity  huilt  into  all  Edwards  products. 
If  the  door,  for  any  reason,  should  stick, 
the  starting  lever  comes  in  contact  with 
the  bottom  of  the  door,  forcing  it  upward 
a  sufficient  distance  to  insure  its  complete 
opening  automatically.  This  lever  does 
away  with  the  necessity  of  all  hand  hits. 
For  durahilitv  of  construction,  simplicity 

of  action,  accessibility  to  parts  andjase 

of  adjustments  and  repairs 

—for    safety   of   passengers 

and  car  crews,  equip  your 

cars    Avith     Ed%vards    Trap 

Doors. 


theO.M.EDWARDSCQinc 


CHICAGO 


Ahiin    Office    and    Factory 

SYRACUSE,  N.  Y. 


NEW  YORK,  N.  Y. 


LE^^^DERS 


SINCE 
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Acme  Machine   Tool   Co.,    The 58 

Acme   Machinery   Co.,   The 18 

Air  Reduction  Sales  Co 44 

Ajax  Mfg.   Co.,  The 25 

Allen    Co.,   John   F 62 

American  Arch  Co.,   Inc 70 

American  Car  &  Foundry   Co 116 

American   Gas  Furnace  Co 62 

American    Locomotive    Co 7' 

American   Malleable   Castings  Assn.,   The.  .  105 

American   Saw   Mill   Machinery   Co 65 

Armstrong  Mfg.  Co.,  The 60 

Ashton  Valve  Co.,  The 57 


B 

Baldwin    Locomotive    Works,    The 75 

IJarco  Mfg.  Co 74 

Belts     Machine     Works     of     Consolidated 

Mach.  Tool  Corp.  of  America 4 

Bird  Archer  Co.,  The. 80 
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Bradley  &  Son,  Inc.,  C.  C 63 

Bridgeport    Safety    Emery    Wheel    Co 61 
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Byers  Co.,  A.  M 107 


c 

Canton  Foundry  &  Machine  Co.,  The 61 

Carnegie   Steel    Co 51 
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Chambersburg  Engineering  Co 22 

Chicago    Railway    Equipment    Co 85 

Chisholm-Moore  Mfg.  Co.,  The 30 

Cincinnati    Planer    Co.,   The 58 

Qeveland    Pneumatic   Tool    Co.,    The 40 

aeveland   Punch  &   Shear  Works,  The 60 

Cleveland  Twist  Drill  Co.,  The 103 

Colburn    Machine    Tool    Works    of    Consoli- 
dated Mach.  Tool  Corp.  of  America 4 

Commonwealth     Steel     Co 96 

Commonwealth    Supply    Co.,    Inc 61 

Consolidated  Mach.  Tool   Corp.   of  America  4 

Crane   Co 87 


D 

Dart  Mfg.  Co.,  E.  M 64 

Davis  Boring  Tool  Co 36 

Dearborn  Chemical   Co 83 

Detroit    Twist    Drill    Co 60 

DeVilbiss    Mfg.   Co.,  The    65 

Dixon    Crucible  Co.,   Joseph 94 

Draper   Mfg.   Co.,  The 63 


E 


Edwards  Co.,  The  O.  M 

Elvin     Mechanical    Stoker    Co. 
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76 


F 

Ferguson     Furnace    Co 99 

Firth-Sterling  Steel  Co 49 

Flannery    Bolt    Co 96 

Foote-Burt    Co.,    The 19 

Fcrd  Co.,  J.    B.,  The 46 

Franklin  Ry.  Supply  Co.,   Inc.. Front  Cover,  71 


G 

General  Electric  Co 43 

Geometric    Tool    Co.,    The 57 

Gisholt    Machine    Co ^^ 

Globe   Ventilator   Co 98 

Goodrich   Rubber   Co.,   B.   F 92 

Could   &   Eberhardt 63 

Greaves-Klusman    Tool    Co.,    The 58 

Greenfield  Tap  &  Die  Corp 39 


H 

Hauck    Mfg.    Co 52 

Heald   Machine   Co.,    The 15,  50 

Hendey   Machine   Co.,   The 53 

Hilles    &     Jones    Works,     of    Consolidated 

Mach.   Tool   Corp.   of  America 4 


I 

Independent   Pneumatic  Tool   Co 50 

Ingersoll  Milling  Machine  Co 2 

IngersoU-Rand    Co 34 


J 

Jenkins  Bros 47 

Johnston    Manufacturing  Co 59 

Jones  &  Lamson  Machine  Co 5 


K 

Key-Bolt  Appliance  Co 64 


L 

Landis  Machine  Co.,  Inc 10,  11 

Landis   Tool    Co.,   The 27 

Latrobe    Tool    Co 59 

Liberty  Manufacturing  Co 56 

Little    Giant    Co 6 

Locomotive  Firebox    Co 72 

Locomotive  Stoker  Co 78 

Lucas  Co.,   Robert  M 99 

Lucas  Machine  Tool  Co 66 

Lukens  Steel  Co 93 


M 

McCabe  Mfg.  Co 23 

McConway  &  Torley  Co.,  The 99 

McMyler-Interstate    Co.,   The 95 

Machinery  Company  of  America 55 

Marshalltown  Mfg.  Co 52 

Metal  &  Thermit  Corp 54 

Modern      Tool      Works      of      Consolidated 

Mach.  Tool   Corp.  of  America 4 

Moore  Drop  Forging  Co 42 

Morton   Mfg.    Co 16 


N 

National   Acme   Co.,   The 14,  31 

National    Machinery    Co.,    The 26 

National    Malleable    Castings    Co.,    The 94 

National  Tube   Co 109 

National  Twist  Drill  &  Tool  Co 55 

Newtown  Machine  Tool  Works  of  Consoli 

dated  Mach.  Tool  Corp.  of  America 4 

Nicholson  &  Co.,  W.  H 59 

Niles-Bement-Pond     Co 6,  7 

Nugent  Steel  Castings  Co 90 

Nve  Tool  &  Machine  Works,  The 59 


Oliver    Machinery    Co 64 


Page    Steel   &   Wire   Co 56 

Pantasote  Co.,   The 101 

Farkesburg  Iron  Co.,  The 73 

Pels  &  Co.,  Henry 24 

Prest-0-Lite  Co.,  Inc.,  The 113 


Q.  &  C.  Co.,  The. 


R 


Railway  Materials   Co.,    The •.  99 

Rice  Mfg.  Co 54 

Rooksby  &  Co.,  E.  J 57 

Roto  Co.,  The 65 

Ryerson  &  Son,  Jos.  T 68 


Sellers  &  Co.,  Inc.,   Wm 95 

Smooth-On    Mfg.    Co 55 

Southwark  Foundry  &  Machine  Co 20 

Spray    Engineering   Co 51 

otockbridge   Machine   Co 60 

Stumpf  Una-Flow  Engine  Co.,  Inc 97 

:5ullivan    Machinery    Co 62 

Superheater    Co.,   The 98 

Superior   Machine   Tool  Co 61 


Thomson   Electric  Welding  Co. 
Tyler  Tube  &  Pipe  Co.,  The.  . 
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u 

Underwood    Corp.,    H.    B 8,  9 

Union  Draft  Gear  Co S9 

Union  Mfg.  Co 65 

United  Alloy  Steel  Corp 82 

United  Engineering  &  Foundry  Co 29 

United  States  Electrical  Tool   Co.,  The. ...  64 

Universal  Boring  Machine  Co 51 


\'an  Dorn  Electric  Tool  Co.,  The 41 

Vanadium  Corporation  of  America 84 


w 

Walworth   Mfg.    Co 45 

Warner  &  Swasey  Co.,  The 17 

Watson-Stillman  Co.,  The 32 

Westinghouse  Air  Brake  Co 79 

Westinghouse  Electric   &   Mfg.   Co..  12,    13,  48 

Whiting    Corporation     28 

Williams  &  Co.,  J.  H 93 

Wine   Railway  Appliance  Co.,   The 88 

Wood  Shovel  &   Tool  Co.,  The 86 

Worlhington  Pump  &  Machinery   Corp.  .33^  81 


Yale  &  Towne  Mfg.   Co.,  The. 
Young,    C.    C 
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